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L@i noéi dau

BO sach nay la Tuyén tip céc bai tap Vit ly dai corong dung cho cic
truong Pai hoc c6 cac chuyén nganh vé vat ly, vat 1y - k9 su va vat ly -
k¥ thuat. Bo sach dugc bién soan theo chuong trinh cia cac trudmg Dai
hoc trong nuGe va cac nudce tién tién trén thé gidi.

Déay 1a nhitng bai tép rit co gia tri ca vé ly thuyét va thuce tién, da ducc
dua vao chuong trinh giang day cho nhiéu truémg Pai hoc cha mot 50
nudc va cho nhidu thé hé sinh vién, hoc sinh céc khéi chuyén Ly cda
Viét Nam.

Vi vay, cdc tac gia mong mubdn xuit ban Tuyén tap nham muc dich cao
nhét la chuyén téi cac giang vién gidng day vét ly tai cac truong dai
hoc ¢o chuyén nganh ddo tao vét ly, vét Iy k§ thudt va cic ban sinh
vién mot tai lidu mdi, cé tinh hé théng dé hd trg cho viéc nghién cir,
giang day va hoc tap.

Bo séch nay gbm ba tap:
Tdp I: Co hoc - Nhiét hoc va Vat 1y phén tu;
Tdp H: Pién - Tir va Quang hoc;
Tép Il Vit 1y nguyén tir va hat nhén, chu tric cla vt chat.

Nhém tac gia xin chin thanh cam on dich gia Pham Van Thiéu - Hoi
Vit ly Viét Nam d& déng gop nhidu v kién quy bau cho bd sach.

Lin diu tién xuét ban, chic chin s8 khong tranh khoi nhimg thiéu sét.
Céc tdc gia rit mong nhin duge ¥ kién déng gop cua doc gid dé lan
xuft ban sau séch duogc 161 hon.

Moi ¥ kién xin giri v&: Cong ty Cd phan Sach Dai hoc - Day nghé -
Nha xuat ban Gigo duc Viét Nam, 25 Han Thuyén, Ha Néi.

Cic tic gid






DE BAI

Phinl. DIEN-TU

1.1.

1.2

1.3.

1.4%.

1.5.

1.6.

§1. BIEN TICH VA CUGNG BQ DIEN TRUONG.
| LUGNG CUC. DINH LY GAUSS

Tinh ti s gitia luc ddy finh dién F, clia hai proton va lyc hdp dan F,
ctia chiing. Tinh i s6 twong tu d6i véi hai electron.

Tai cac dinh clia mot hinh vuéng canh a c6 céc dién tich cung dédu va
¢6 do 16n bang ¢. Can phai dat dién tich tréi ddu @ bing bao phiéu tai
tam hinh vuong dé téng hop luc tdc dung 1én mbi dién tich bang khong?
Tinh cudng d6 dién trudng cla ludng cuc di¢n véi momen ludng cyc
bang p. Khodng cich dén ludng cyc r >>I, trong 46 {12 khoéng cich
giifa cdc dién tich.

Tim phuong trinh clia cdc dudng suc dién trucmg clia ludng cyc dién |
trong hé toa d6 cuc.

Tim biéu thic tinh nang lugng cia ludng cuc trong dién trudng ngoai
c6 cudng do £, xét céc trudng hop sau: '

a) Ludng cuc ctiing ¢6 momen ludng cuc bang p;

b) Ludng cuc dan héi véi do phan cue & (P, = aF trong hé Gauss).

Mot tit cyc dién gdm hai dién tich diém =
duong vA hai dién tich diém am ciing d9

i6n ¢ ndm & cdc dinh cha mot hinh LAY :
vubng canh a, nhy trén hinh 1. Tim di¢n
trudng cba i cuc tai diém A nam cich O——F—0
tam O cta hinh vuong mot khodng » '
Hinh 1

(r >>a), dudng OA song song v3di mot
trong cic canh hinh vudng.



1.7.

1.8.

Tim lyc twong tdc F gitta dién tich di€m ¢ va mot ludng cuc dién, néu
khoang cédch tir dién tich di€ém dén ludng cuc bing d, con momen
ludng cuc p huéng doc theo dudng ndi chiing.

C6 t6n tai chuyén dong tron déu cba mot dién tich diém quanh mot

~ ludng cuc ¢6 dinh khong?

1.9.

1.10.

Tim luc twong tdc F gilia hai luGng B, B
cuc dién, n€u momen ludng cuc cna
p, va p, hudng doc theo dudng - d
thdng néi hai ludng cyc, khoing
cach gilra cac ludng cuc 1a 4 (H.2).

Hinh 2

Mot dia ban kinh R duge tich dién déu véi mat do dién tich mat o
Xéc dinh cuong d6 dién trudmg E tai diém nam trén duomg di qua tam,

- vuodng goéc dia va cach dia mot khodng 4.
1.11.

Ba mit ciu kim loai v6 ciing mdng déng tam ban kinh R <R, <R,

* hai mét cfu hai bén duge n6i dat, mit cdu & giita duoc tich dien Q.

Tim cudng d9 dién trudng tai moi diém trong khong gian. Cic mit cau
nam trong chén khéng.

1.12%. Trén mét mit ciu tich dién déu ngudi ta khoét mot 16 nhé. Tinh

1.13.

1.14.

~dién tich (ndc 12 dng dién tich trén

cudmg do dién trudng tai tim 16.

Hai tdm kim loai phing song song
r0ng vé han dit trong chan khéng
(H.3). Téng dién tich trén mot don vi

ca hai mat clia mot tdm) cha tdm thi
nhét bang ¢,, clia tdim th¢ hai bing
q,- Xdc dinh mat do dién tich mat
trén cic tdm, cudng do dién trudng _
gitta chiing va trong khong gian. Hinh 3

- AMMHIThHThT
SEAMMNDTTNS

Hai day dan dai nim song song va cidch nhau mot khoang d duoc tich
dién déu trai dau vé6i mét d¢ dai + y va — y. Xdc dinh cudng d6 dién

trucng E tai diém cdch mat phing chifa hai day dan mot khoang h va
nam trong mit phing d6i xing cia ching,.

Huorng ddn. Sit dung dinh 1y Gauss dé tim cudng d6 dién truong do
mébi day dén tao ra, sau dé lay téng.



1.15.

X4c dinh cudng do dien trudng £ bén trong va bén ngoai tdm phéng
rong vo han c6 do day d, trong tdm c6 dién tich duong phan bé déu vé6i
mat do khdi p.

Huéng dén. St dung tinh d6i xtng cla hé cdc dién tich va dinh 1y
Gauss.

1.16. Trong mot tam phing rong vo han ¢6 do day 2d, mat d¢ dién tich khoi

1.17.

1.18.

p bi€n thién theo quy luat p= -ﬁ‘}—x, (-d £x <d), trong d6 x la truc

vubng goc v6i tdém phing. Trén tdm phang nay ¢6 mot khe nhéd doc
theo truc x, bén trong khe c6 moét ludng cuc dién khéi luong m va
momen p. Tinh chu ky chia cdc dao dong doc nho cia ludng cuc.
Trong méu nguyén tit Thomson gia thiét rang dién tich duong e phan
b3 bén trong qua cdu ban kinh R=10"cm. Mat do dién tich duong
phan bé phu thudc vao bin kinh nhu thé nao d€ electron (hat ¢6 dién
tich -e) pim bén trong qua cdu dao dong diéu hoa? Cic dién tich
khong tdc dung co hoc lén nhau. Bo 'qua tir trudmg cha dién tich
chuyén dong. Tim tén s6 dao dong cha clectron. '
Mot trong nhiing thi nghiém clia Coulomb gitp 6ng khing dinh réng
luc hit cha hai dién tich diém trdi ddu 1ty 1¢ nghich véi binh phuong
khoang céch giita ching, dugc mo ta nhu sau: & lan can mdt qua ciu
nthé tich dién c6 treo mot mili tén nhd ndm ngang bing canh kién trén
soi chi manh, mot dau clia mii tén ¢6 bube mot cGc nho tich dién lam
bang l4 vang. Coulomb do chu k¥ dao dong T’ cia mili tén phu thudc
vao khoang céch d tir né dén dign tich. Thira nhan dinh luat Coulomb,
hay tim sy phy thuoc chia chu ky dao dong vao khoang céch néi trén va
vao céc thong s6 khdc chia h¢. Chiéu dai / cha mii tén rit phd so véi
khoang céch d. :

1.19*, Sir dung dinh 1y Gauss dang vi phén, tinh cudng do dién trudng cla

1.20.

cac vit sau;

a) Mot qua cdu tich dién déu ban kinh R

b) Mot t4m tich dién déu rong v6 han ¢6 do day 2h.

Bigt mat 4o dién tich khdi trong ca hai truong hop déu bing p.

Tinh mat do dién tich khéi trung binh p cia cac dién tich trong khi
quyén, néu biét ring cudng do dién trudng trén bé mat Trai Dét bang

100V /m, & d6 cao h=1,5km cudng do nay giam con 25V/m.



1.21. V&i sy phan b6 nao clia mat do dién tich khéi p(r) trong qua cdu dé
dién trudng £, bén trong quéi cdu huéng doc theo ban kinh va tai moi

1.22,

1.23.

1.24.

1.25.

1.26.

L.27,

diém déu c6 gid tri nhw nhau?

Trong mot qua cdu tich dién déu véi mat do dién tich khéi p ngudi ta
khoét mét 16 cdu ¢5 tam O lech véi tam O cia qui cdu mét khoang 7.

Xdc dinh cuong do dién trudng bén trong 16 c4u.

Hudng ddn. Gia sir 18p 16 bang cdc dién tich tréi ddu véj mat do dién
tich khéi +p vd —p. Khi d¢ dién trnrdng ben trong 16 1a téng hop
dién trudng cda hai qua cdu tinh dién déu v trdi dau.

V6i su phan b6 nao cha mat do dién tich
mat o(f) trén mét ciu ban kinh R (H.4),
dé dién trudng bén trong qua cdu déu vi
bang E,? Khi d6 dién trudng beén ngoai
qua cdu bang bao nhiéu?

Mgt day déng dai dugc dat trong dién
trudng déu E, vudng géc véi truc day. Tim
su phéan b6 dién tich mat trén day o6).
Dat mét qui cdu dén dien nhung khéng
tich dién vao dién wrdng déu E,. Hay tim
trén mat cau nhitng di€m ma tai dé:

a) Dién trudng ¢6 gid tr tuyeér doi khong
déi;

b) Dién trudng cb gis tri tuyet doi tang
gap doi.

Dat mét qua cdu kim loai vao dién trudng
déu £ (H.5). Khi dé cuomg do dién truémg

1ai cdc diém A, B, C, D gdn mat cdu thay
d6i nhu the nao?

TTTN
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Hinh 5

Mat cdu kim loai ban kinh R khong tich dién duoc dat trong dién
truéng déw E;. Tim cdc diém trong khéng gian sae cho & dé:

a) Dién trudng bing 2K ;
b) Di¢n trudmg bing £, /3.



1.28. O mit trong chia mot trong cdc ban cha ty dién phéng tich dién c6 mot

m#u nhé hinh bin cdu. Cich xa méu dién trudng trong tu bang E,. St
dung nguyén 1y chéng chat dién trudng hdy tim dién trudng tai dinh va
gin ddy cta mau. C6 x4y ra sy phong dién tr mau bén kinh 1pm
khong, néu E, =1kV/cm va cuomg d¢ dién trudng dinh thing trong
khong khi 1a 30kV/em?

1.29. Tim do 1én va chiéu cla lyc tuong tic giita hai mat cau din dién khong

tich dién ban kinh a, dat trong dién trudng déu EU hudng song song
v6i dudmg noi hai tam cdu. Khoang cich gilta cdc tam cdu la r
(r >>a). '

1.30. Tim d6 16n va chiéu cla lyc wong tic gilta hai mat cdu dén dién khong

tich dién ban kinh a, dat trong dién trudng déu E, huéng vudng géc
v6i dudng n6i hai tam cau. Khodng cdch gifta cic tam céu la
(¥ >>a).

1.31. Mot dia tron bén kinh R iich dién déu v6i mat d6 mat o. Hay xdc dinh

1.32.

1.33.

1.34.

cudng do dién trudng tai mot di€m nam trén truc ctia dia, cich dia mot
khoang A.

D, 1a vecto momen dién cta ludng cuc, E,, 1a vecto cuong do dién
trudng déu, M 14 vecto momen luc. O trang thdi can bing cla ludng
cuc dién, vecto momen huc ¢ gid tri bing bao nhiéu?

Cho 7 =?x+}"y+f},'z 1a ban kinh vecto cha mot diém cé toa do
(x,y,z), trong mot he toa do Descartes (@, 8,0 14 céc hing s6). Hay
xac dinh vecto cudng do dién trudng tai diém r tuong iing v6i trudng tinh
dién clia;

a) Mat phing v6 han tich dién déu;

b) Tu dién phang tich dién;

¢) Qua cdu kim loai tich dién déu;

d) Qua cdu tich dién déu theo thé tich.

Mot thanh “bdn v6 han” khong dan dién c¢6 mat do dién tich dai
A =4.10° C/m. Hay x4c dinh cudng do dién trudng tai di€ém M nam
rén truc vudng géc v6i déu thanh va cdch thanh mét khodng

R=4«Em.



1.35. Mot thanh try dan dién cé chi€u dai 4 véi dién tich (+¢) dugc bao quanh

2.1,

2.2.

2.3.

24.

2.5.

10

bdi mot vé hinh try dan dién ciing di & véi dién tich tdng cong (-2¢).
Hay xdc dinh su phin bd dién tich ¢ tai:

a) Mat trong vo dan;
b) Mit ngoai vé dan.

" §2. PIEN THE. PHUONG PHAP ANH DIEN

Hai giot chat Iéng din dién khong nén dugc gidng nhau, tich dién

~nhu nhau duge dét rdt xa nhau (xa v6 ciing). Dién tich, ban kinh va

khéi lugng cha ching lan luot 1a ¢, r va m. Phai truyén cho hai giot
chat 16ng van téc t6i thi€n v doc theo dudng thing ndi tam cha ching
bang bao nhiéu, dé ching chuyén dong lai gin nhau va khi gip nhau
hop thanh mot giot? Bo qua siic cang bé mat va su bién ddi hinh dang
cha chiing. _

Vat dan tich dién nam bén trong v6 kim loai kin.

a) Dién trudng bén trong v6 ¢6 thay déi khong néu dua t6i gén né mot
vat dan tich dién khac?

b) Dién truong bén trong va bén ngoai vé kim loai cé thay ddi khong
néu dich chuyén vat din bén trong né? '

Mot qua cau kim loai ban kinh R, mang dién tich Q duoc bao béi mot
qua cau réng dong tam béng kim loai va khong tich dién ¢6 ban kinh
trong R,, bdn kinh ngodi R,. V& d6 thi su phu thuée cha cudng do
di¢n trudng E vao khoang cdch » dén tm cdu. Tim dién thé cha céc
qud cdu, néu dién thé & vo cung bing khong. Dién thé clia cic qua cdu
cé thay déi khéng néu qua ciu ngoai dugc néi dat?

Ba mat ciu méng bang kim loai dong tam bén kinh R, < R, < R, duoc
dat trong chan khong, 6 dién tich twong ting 12 Q,, Q,, Q,. Ngudi ta
do dién the tai mot di€m A nao dé gifta mat cau thé nhat va thif hai.
Tim sir thay ddi clia dién the tai diém ndy néu n6i tit mit cdu tha hai
va thif ba véi nhau.

Tim sy phan b& dién thé trong tu phing c6 d¢ day d, néu mot ban dugce
ngi dat, ban khéc cé dien the ¥,. Khong gian gilra hai ban tu cé céc
dién tich phan b6 theo m4t do khéi khong déi p.



2.6%.

2.7%,

2.8

Trong khong gian giffa hai ban w phing ¢ mot dong electron dong
nhét tao nén dién tich phan bd déu theo thé tich. Khoang cach giifa céc
ban tu bing 4. Dién th€ ciia mot ban bing V,. V&i gid tri ndo clia mat
dé dién tich khoi p thi dién th€ va cudng dé dién trudng gén ban tu con
Jai bing khong?

Bén trong cha tu try ban kinh R, c6 dién the V. Ban bén ngoal ban
kinh R, dugc ndi dat. Gilta cac ban tu ¢6 dién tich v6i mat do khoi
khong ddi p. Tim sy phan b6 dién the ¥ giita hai ban tu.

Xdc dinh higu dién th€ U gitta phan déu va dudi cha 156i khoan thép dan
xuyén, xuat hién khi dan bi ham trong vat can. Gia thi€t rang 16i khoan

. dai L=25cm mdt van tdc khi xuyén qua vo thép day H =5cm. Van

2.9.

2.10.

2.11.

t6c chia dan tai thoi diém ti€p xvc véi vo thép 1a v, =1000 m/s.

Dé bom vao 16 nhiét hach ngudi ta sit dung chiim deutron dang hinh
tru v6i nang lugng W = 500 KeV. Dudng kinh cha chiim tia D =1cm.
Tim cudng do dién trudng £ trén bé mat cba cham va hi¢u dién th& U
gifta vién vad tam chim tia, néu cuong do dong dién trong chum
[ =1A phan bg déu theo tiét dién clia chim.
Mot dién tich diém +¢ nim cdch mat phing
v6 han din dien mot khoang # (H.6). Tim
cuong do dién trudng tai diém A cich dién tich
di€ém va cach mat phing nhimg khodng bang
nhau va bang A.

Tim mat do dién tich mét clia mot mat phing Hinh 6
kim loai vo han, xudt hién do cdm dng v6i

dién tich ¢ ndm cdch mat phang mot khoang R.

ST TTFITTIFIT7

2.12. Hai dien tich diém O, vd , ndm c4ch nhau mgt khoang R. Xdic dinh

2.13.

do 16n va chiéu clia céc lyc sé tdc dung lén cédc dién tich niy néu gilta
chiing dat mot tdm kim loai rong vo han va day R/2.
Trén hai soi chi AB va A’B’ & cing mot

* ; Y . . i : PP IIIIRI SIS //////4.’//
do cao treo hai qud céu. Hai qua cau 4 A
dugc giif véi nhau bang sei chi BB’ dai /

’ hd x r . - ; { B'
(H.7). Hai quéa clu dugc tich cung mot B P
diérl, tiCh Q' Du‘(jl t}al q.ua CaL_l rl:l@t wrradiriridiitiiiilillits
khoang h dat mot tdm kim loal nam
Hinh 7

ngang, ndi dat, ¢6 kich thudc rdt l6n so
véi ! va h. Gia thiét ban kinh cic qua cau rat nhd so véi I va h. Xac
dinh luc cang cla ba sgi chi.

11



2.14,

2.15.

2.16.

2.17.

2.18.

2.19.

2.20.

12

a) Qua cu ti€p dat;

Tim lyc tic dung Ién dién tich diém ¢ dat trén : q
mat phéng phén gidc cha nhi dién vuong tao béi J

hai mat phang din dién (H.8). Khoang céch tir

dién tich diém dén dinh O 1a 4. :
Tim lyc hit cua luéng cuc dién ¢6 momen
ludng cyc p=4.10""C.cm véi mat phing kim Hinh 8

loai v6 han c6 diém gdn nhat cich ludng cuc

mét khoang I, =1cm. Truc clia ludng cuc vuéng géc véi mat phing.
Xdc dinh cong cin thi€t d€ dua lubng cyc ra xa mat phéng tir khodng
cach L, =lem dén khodng cich L =2cm.

(Y ITFF7TZ7777777 777,

Hai mat phéng dén dién vuong géc véi nhau tao thanh mot nhij dién.
Trén dudng phan gidc cha nhi dién, cdch dinh géc mot khoang a ngudi
ta dat mot ludng cuc c6 momen F sao cho truc clia ludng cuc huén
vao dinh géc. Tim huc téc dung 1én ludng cye. _ '
Phia trén mét tdm kim loai nAm ngang nguoi ta treo mot thanh nhd
théng diing, tich dién déu c6 chifu dii / = lem vadiéntich O =10""C.
Diém du6i cing cha thanh céch t8m kim loai mot khoang H =1lcm.
Tim mat d¢ dién tich cdm ting ¢ tai mot di€m ndm trén bé mat tam
kim loai vudng géc v6i thanh.

3 do cao H =1cm phia trén mot tdm kim loai ndm ngang ¢ mot dia
tich dién déu bdn kinh R=1cm, dién tich toan phin cha dia
@ =10"C. Mit phing cia dia song song véi mit phing t4m kim loai.
Tim mat dé dién tich cim ing o tai mot diém thudc bé mat tdm kim
loai va ndm trén dudng vudng géc tir tim dia.

Hai dién tich di€m trdi ddu c6 ti s6 d6 16n dien tich 14 » dugc dat cach
nhau mot khodng d. Chimg minh ring mat dién thé bing khong cé
dang mit cdu. Tim ban kink R cha mat cdu dé va khoang cich H tir
tdm cdu dén dién tich nhéd hon.

Tinh lyc hit gitta dién tich diém g va

mot qua cdu kim loai (H.9). Pién tich nim
cich tdm qua cdu mét khodng J, xét hai
trudng hop sau:

od

b) Qua cdu cich dién, dién tich toan phin
chia né bang khong.




2.21.

2.22.

Trong cédc diéu kién cha bai 2.20, cong A phai bang bao nhiéu dé dua
dién tich diém g ra xa vo cing.

Mot dién tich diém ¢ dat tai diém A & bén
trong mét vo cdu dan dién, khong tich dién,
céch tam cfu mot khodng 13 O4 =d (H.10).
Ban kinh trong cia v& 1a r, ban kinh ngoai
R. Hay tim: - ’
a) Mat do dién tich mat clia mat ngoai vo;

b) Dién thé clia vo cdu, 14y dién thé tai diém
& vo ciing bang khong; Hinh 10
¢) Mat dé dién tich tai diém B va C ctia mat trong vo. ‘

2.23*. M6t qua cdu kim loai ban kinh R cé dién tich Q. Ngudi ta dat mot

dien tich diém ¢ cdch tam qua cdu mot khoang d (H.11). Tinh dién thé
V cha qua cau. '

Hinh 11 ' Hinh 12

2.24*. Trén mat phing réng vo han AB clia mét vat din ¢6 phan 16i hinh cau

2.25.

2.26.

2.27.

CMD, tam O cha né ndm trén mit phing AB (H.12). Trén truc ddi
xiing clia vat ddn cé dién tich diém ¢. Tinh di¢n trudng tai moi diém
trong khong gian. - i

Bén trong mot qua cdu réng bén kinh R, dién tich @, c6 mét 16 nhd.
Dién thé qua céu s& thay d8i nhu thé nao, néu dién tich di€m ¢ dich
chuyén tit v6 ciing qua 16 nay vao bén trong qua cau?

Mot dién tich diém ¢ nim céch tam cha mét qué cdu dan dién, khong
tich dién mot khoang d. Ban kinh qua ciu
14 ». Tinh dién tich chuyén qua day dan,
néu qua cdu dugc ndietiép dat.

Trong dién trudng cha dién tich diém ¢
ngudi ta dua vio mot mat cdu din dién
ban kinh r (H.13). Cuong do dién trudng
hai diém A va B s& thay d6i bao nhiéu lan, Hinh 13
néu khodng cich gifia tam cau va dién

tich R =10 ? Xét hai trudng hop sau:

13



a) Qua cau tiép dat;
b} Qua ciu khong ti€p dat.

2.28. Tai khoang cdch 2R tinh tir tAm mot qué cdu kim loai tiép dét ban kinh R

c6 mot ludng cuc véi momen p. Ludng cuc nim trén du‘Emg thang di

qua tam cdu. Coi ludng cuc 1a ludng cuc diém. Mat cdn tuong duong
v6i hé anh dién nao? Tinh luc tuong téc gifta ludng cuc va mit clu.

2.29. Hai dién tich diém c6 ciing d6 16n ¢ vd —¢ nim cich nhau mot

khoang bing 2a. O chinh gifia hai dién tich c6 mot mat cdu ban kinh R
dan dién, khong tich dién. Gia thi€t ¢ >> R, x4c dinh mat céu twong

duong v6i h¢ anh dién nio. Tim sy thay déi cla luc tic dung lén mébi
dién tich do sy tvong tdc véi mat cdu gay nén.

2.30. Mot dién tich diém ¢ ndm cach tim mét qua c4u kim loai réng, thanh

mong, cdch dién, ban kinh R mét khoang R/2. Dién tich qua cdu 1a g.
Xéc dinh Iyc tdc dung Ién dién tich ¢ va mat d6 dién tich mat bén
trong va bén ngoai clia qué cdu tai diém gan v6i dién tich my.

2.31. Mot dién tich diém ¢ ndm cdch tam mét qua cdu kim loai réng, thinh

mong, cdch dién, ban kinh R va dién tich —2g mot khoang R/2. Xic
dinh mat d¢ dién tich mat bén trong va bén ngodi cha qua céu tai diém
cach xa dién tich di€m ¢ nhat. Két qua s& thay ddi nhw thé nao néu qua
cau dugc noi dat?

2.32*. Tai khodng cdch @ =10R tir mot qua cdu kim loai khong tich dién,

14

ban kinh R dat mot ludng cyc dién c6 momen 7. Tryc clia ludng cyc
vuong géc voi dudng thang ndi tam qui cdu véi trung diém clia né
(H.14). Tinh luc tuong téc F giifa ludng cuc va qua cau.

Hinh 14 Hinh 15



2.33.

2.34.

2.35.

2.36.

2.37.

2.38.

2.39.

2.40.

-kinh R, cach tam mét doan a:-‘;— dat mot

Tai tim mot mat ciu dén dién ban kinh R ¢6
mot ludng cuc dién véi momen p (H.15).
Xéc dinh cudng do dién trudng tai cdc diém A
va B bén trong mat cau.

Bén trong mot mit. cdu réng, dan dién, ban

kinh R, cach tam mdt doan a =£ dat mot
' 2 Hinh 16
ludng cuc dién ¢6 momen » hudng vuong :

géc véi ban kinh (H.16). Tim d¢ 16n va hudng R
cia lye tac dung 1én ludng cuc.

Bén trong mdt mit cdu réng, dan dién, bin

ludng cuc dién ¢6 momen p hudng doc theo

ban kinh (H.17). Tim d6 1én va hudng cha luc Hinh 17

tdc dung lén ludng cuc.

Luc tuong tdc F giita hai qua cdu kim loai nho sé& thay doi nhu the nao,
néu thay déi khodng cach d giita chiing? Biét rang trong hai qua cdu cd
mot qua tich dién, qué con lai khong tich dién.

Mot qua cdu kim loai nhé khong tich dién cé thé di chuyén tu do doc
theo tryc clia mot vong manh, dong nhit, tich dién va c6 ban kinh R.
Tim céc vi trf can bing ctia qua cdu va xét tinh 6n dinh cba ching doi
véi su dich chuyén truc. : '

Mot qua cdu kim loai ti€p d4t ban kinh R nim trén dia di¢n moi mong
tich dién déu c6 cung ban kinh. Tim dién tich cha qua cau néu dién
tichchadiala Q.

Mot miat phang dan dién ti€p dat c6 mot
chd 16i dang bén cdu bén kinh R. Tam bén -
cdu nim trén mat phing (H.18). Mot dién
tich diém ¢ ndm trén truc déi ximg cla hé
cdch mat phing mot khoang 2R. Tim luc Hinh 18

tdc dung lén dién tich g. _

Mot dién tich diém Q duge dit céch tim mot qua cdu kim loai ban kinh

r mot khoang R, trong d6 r > g Ngudi ta truyén cho qua ciu dién tich

-Q. Tim luc tuong tdc giita qua cdu va dién tich diém.

15



2.41*, Dién tich diém ¢ ndm céch tAm mot qua ciu din dién, ban kinh R tich

dién mot khoang 4. Tim dién tich clia qua cdu néu biét ring luc tuong
tac gilta qua cdu va dién tich bing khong.

2.42*%. Mot qua cdu tiép dat ban kinh R nadm canh mot dién tich diém q.

2.43.

2.44.

2.45.

Khoang cich giita tam c4u va dién tich diém 1a 4. Tim mat do dién tich
mat nho nhat vi 16n nhat xuét hién trén qua cau.

Tang din dién the clla mot qua ciu kim loai ban kinh R, Mot vién bi
kim loai nhé trung hoa v€ dién ban kinh r, khéi lugng m duoe treo vao
qua ciu bang sgi chi nho khéng din dién ¢ do dai L. Pién thé V cla
qud cdu bing bao nhiéu thi né s& kéo vién bi. Gia thigt R >>r,
L>>r, imV néubiét R=L=10cm, m=10"g, r =lcm.

Mot qua cdu kim loai ban kinh R mang dién tich Q. Cach b€ mat qua
cau mét khodng R c6 dat mot vién bi kim loai khong tich dién khéi
lugng m, bdn kinh 7. Ngudi ta truyén cho vién bi van téc-ddu v, theo
huéng tir tam cau. Tim gid tri nhé nhat clia van t6c sao cho vién bi bin
ra xa vO cing. Gid thi€t R>>r, L>>r. Tim v, néu Q=10"°C,
L=R=100m, r =1cm, m=10"g.

Mot day din manh dai nim song song vdi truc clia mét hinh tru dai
bang kim loai ban kinh » va cdch truc tru khodng R >> r. Cich xa hai
dau day dan trén mbi don vi d¢ dai cla day dan cé dién tich y va di¢én
tich — y trén hinh tru. Tim lyc tuong tic gilta day din va hinh tru trén
m¢t don vi do dai.

2.46*. Ba qua cau kim loai cdch dién giong nhau dat trén cédc dinh clia mot

2.47*. Hai tim AB va CD dai, déng chat dat song

16

tam gidc déu. Mot day dn n6i véi dién tich & xa, dien the cha dién
tich d6 khong cho trude, nhung luén khéng

déi, 1an lugt cho tiép xdc véi ba qua cdu 4l em
trén. Pién tich cha hai qua cdu dau tién sau
li€p xic la g, va g¢,. Tim dién tich cta quai d
cdu thir ba ¢,. h

song vdi nhau (H.19) dwoc Iam tir chit dan B D
di¢n kém (v{ du gé). Hai canh sudn B va D 0 X
ndi v6i nhau bing mot day dén 5t (vi du

Hinh 19



kim loai). Gita canh A va C Iuén gilf hiéu di¢n th€ khong déi U. Tim
cudng do dién trnudng va hinh dang dudng sic dién trudng gilfa hai
tdm, bo qua céc hiéu dng canh. Khodng céch giita hai tam 12 d, chiéu
dai mbi tdim AB=CD=nh.

2.48. Tim hiéu dién thé lén nhat cd thé tao duge gilta hai hai day dan cé do

2.49.

dai vo han néu cudng do dién trudng dénh thing cha khong khi
E, =30kV/cm, dudng kinh day din d =1cm, khoang cich gifta hai
diy &8=5m.

A
() chinh giita hai ban ty phang , :
(iép dat ngudi ta dat moét dien K ]
tich ¢ (H.20). Tim mat d¢ dién A’ =
tich xudt hién & A va A”. BO qua
céc hiéu ing canh. Hinh 20

2.50%, Mot dien tich diém dat & do cao H so v6i bé mat cia mét tam kim

2.51.

loaj, rong vo han. Mot dudng stic dién trudng clia dién tich két thic
trén bé mat cha tdm kim loai tai mot di€m cdch hinh chi€u vuong géc
chia dién tich trén bé mat tdm mot khoang 1a H V3. Tim géc ma dudng
sitc dién trudng di ra khéi dién tich so v6i phuong ngang.

Trén mot day manh dai tich dién, song song v6i mot mat phing kim
loai vi cdch mat phing mot khodng H ¢6 hai con mubi chi biét bay
doc theo dudng stc dién trudong. Ching ti€p dat cich xa nhau bao
nhiéu néu hai con ciing bay theo phuong ngang tir mot diém nhung
theo hai huéng nguge nhau?

2.52. Cho mot qué cdu tich dién déu v6i mat do dién tich khéi p, ban kinh a.

2.53.

Hiy x4c dinh higu dién the giifa hai di€m cdch tam O nhiing doan:
a *

a) — vaa;
2 .

by < val.
4 2 _ S
Mot ludng cuc dién ¢6 momen ludng cyc p, dat trong dién trudng E.
Goi « Ia goc hop bdi p, va E. Ung véi gid tri nao chia géc a thi
ludmg cuc co: :
a) Can bang phiém dinh;
b) Thé ning 16n nhat;
¢) Thé ning nhd nhat.

17



2.54, Mot qué cu rin khong dén dién véi ban kinh R c6 phan bo dién tich

- khong déu véi mat do dién tich thé tich p = 2 %, trong dé p, la mot

hing sG va r 1a khodng cach tinh dén tam qua cau. Tinh:
a) Dién tich toan phdn trén qua cau;
b) Dién trudng bén trong qui ciu tai diém cich tam mot khoéng r.

2.55. Mot qua cdu bdn kinh R tich dién déu theo khoi v6i mat do p. Xic

3.1

3.2

3.3.

3.4.

18

dinh dién the V tai di€m cich tam quéa cdu mot khoang r.

§3. DIEN TRUGNG TRONG VAT CHAT. NANG LUONG
DIEN TRUONG. PHUONG PHAP NANG LUGNG DE TiNH
CAC LUC PONDEROMOTOR

Hing s6 dién moi & cia khi 1Y twdng duge tao tir mot llrc_rrig rét 16n cic
“qua cdu dan dién ban kinh r khic véi don vi bao nhiéu 14n? Mat do céc
qué cau n nhd sao cho 7’n<<1.

Khi argon & diéu kién tiéu chuén c6 £-1=6.10" Tinh do dich
chuyén cia khéi tam 16p vo electron cia nguyén tir argon so véi hat
nhan trong trudng tinh dién ¢6 £ =300 V/em. S8 thit tur nguyén tir ciia
argon z = 18. (Néu khong c6 dién truomg ngoai cic electron dugc phian
bd doi xiing cAu xung quanh hat nhan).

Mat do clia ddm may electron ‘trong nguyén tir hydré dugc mé ta béi
ham p(r) = —(e/ m’)exp(- 2r/a), trong d6 a=0,53.10%cm 1a ban
kinh quy dao Bohr dau tién. Tinh hé s6 phan cuc A cua nguyén tir khi
dién trudng ngoai yéu, bd qua sy bién dang clia ddm may electron.

Hay dénh gid do Ién cla hé s6 phan cuc S cha nguyén tir hydro dat
trong dién trudng yéu néu gié thiét ring ddm may electron tip trung
bén trong mit cdu ban kinh &, trong d6 @=0,53.10%cm 1 bé4n kinh

quy dao Bohr ddu tién, vi c6 mat do khéng déi. Bd qua sy blén dang
cua dim may electron.



3.5.

3.6.

3.7.

3.8.

3.9.

Chat dien moi c6 céc ludng cuc cimg (mornen ludng cuc 'crfﬂ, momen
quan tinh J) dat trong dién trudng khong déi Eu 16én hon gid tri cla
dién trudng bio hod. Dien trudng £ bién thién dugc dat vuong goc véi
F, va E=E,smot, E<<E, Xic dinh in s6 cong huong. Bo qua
chuyén dong nhiét.

Khi 1y tuéng c6 do phin cuc cla cic phan W ia A=10"em’ dugc
chia trong mot binh Ién nhiét do T = 300K. Trong binh ¢6 mdt 10
phing véi dién trudng £ =3.10°V/m. Sir dung phén b6 Boltzmann,
tim ti s6 tuong d6i An/n, gilta mat do phén tr ben trong va bén ngodi
tu. Bd qua lyc hdp dén.

Mot hinh tru manh chiéu dai 2/, ban 4
kinh » 1am ti chét dién moi véi do phan

cuc dugc “bang héa” F, =const. Tim

—— - e ——

. w B
cudng do dien trudng tai diém A. Dién L
trudng tai diém A 16n hon cudng do dién NN ENREAR
trudng tai diém B bao nhi¢u lan (H.21a)? > -

Mot hinh tru dai lam tir chat dién méi g b)

c6 dd phan cuc duge “bang héa” hudng _

theo truc cba iru. Dién trudng tai diém A Hinh 21

(H.21a) E, =300V/cm. Tim gid tri gdn dung E. & gin ddy cba try

ngin (diém C) ciing dugc 1am tir chit diéen moi tuong tu, néu

h=2.10"2D, trong d6 D I3 dudng kinh try (H.21b). |
Mot thanh dién méi dai vo han ¢d chiéu
day /, chiéu rong L (H.22). Vai liéu cha
thanh bi phin cuc. Vecto phan cuc P
khong ddi va vudng gbc véi mat nho
(mat c6 4o day /). Gia thi€t / << L, tim
cudng do E vA cim Gng D trén dudng
trung binh OO".
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- 3.0

3.11.

3.12,

3.13.

20

Mot méu dién moi véi d6 phan cuc i
P dugc “bang héa” c6 dang hinh

try réng ban kinh R v6i vét cit rong

! << R. Trén hinh 23 biéu dién mat <

¢t clia try va chiéu ctia vecto phéan P

cuc. D6 day thanh tru # << R. Tim
dién trudng £ vA cAm ing D tai
diém A.

Dién moi phan cuc cé dang béan tru
rong, mat cat ngang cia n cho trén
hinh 24. Vecto phan cuc P ¢6 do
I6n khong doi ndm wong mat
phéng vuéng géc véi truc ciia try
va luén vudng géc véi ban kinh tru.
Gia sir thanh try méng (a/ R <<1),
tim dién trudng £ va cim tng D .
tai diém A. | Hinh 24

Trong mét dia tron mdng ban kinh R duoc lam tir chat dién moi ¢

phén cuc déu bi “bing hda”, sao cho vecto phan cuc P song song voi
bé mat cha dia (H.25). X4c dinh cuong do dién trudng tai tam O clia 16
khoét ban kinh 7. D¢ day cha dia # << r. -

Hinh 25 Hinh 26

Mot tim phang lam tir chat 4p dién moi do bien dang khong déu di bj
phén cyc sap cho d¢ phan cuc & chinh gitta Ia B, va gidm ddn t6i cdc

canh theo ham P = P (1-x*/d”), trong d6 x 1 khodng céch tinh ti

gilta tdm, 2d 13 do day ctia tdm (H.26). Vecto phan cyc huéng doc



theo truc x. Xdc dinh dién truo‘ng bén trong, bén ngodi tim va hi¢u
dién the gifta hai mat canh ca tim. Bb qua céc hi¢u ting canh.

3.14. Mot thanh nep dai v mong duoc 1am
bing chat dién moi. Ngudi ta fao ra

trong thanh mot phan cuc duge “bang o,
hod” sao cho vecto phan cyc P song _._l._'}_ JTJF_
song bé mat cha thanh (H.27). Hbéi P /
cudng do dién trudng tai tam I& tron
ban kinh R bang bao nhiéu? D¢ réng
" cha thanh 1a 2/, do day A << R. Hinh 27
3.15. Trong méi trudng dién moi voi hing sd dién moi & c6 dién trudng déu

E . Ben lrong moi trudng c6 16 cau réng. Tim di¢n trudng E' & tim
cdu do céc dién tich phan cuc cam dng trén mal cau tao ra, gia thiét

rang vecto phan cuc P & moi noi (tri bén trong ciu) ¢ gid tri
khong déi.

Hudng dén. Mat do dién tich mat do céc dlén _
tich phan cuc tao ra bang do phan cuc P
phan v6i cosd, 8 la géc gilta P va phép
toyén 7 coa mat cdu (H.28). Tim dién
trudng O tAm cau do mot diém nho trén mat

ciu gay ra, sau dé ldy tich phan theo toan bo
mil ciu.

3.16. St dung két qua bai 3.15, hdy chitng minh
ring cong thifc Lorentz cho dién moi dac ¢6

3.

-t

dang rf——nﬁ’ twong 46 4 12 do phén High2s .

?{m“&“{%«ai.

cmua mot phﬁn tir riéng biét trong dién :J-, I’f“"‘ y TR
trudng ngodi, # 12 mat d¢ phan tlr. g,dxu A5 A 'ﬁwbﬂ

3.17. Khoang khong gian gifta hai ban cuc ‘cha mot tu dién phang dugc dé
ddy dién moi véi hing s6 dién moi £ =4. Hiéu dién th€ giita hai ban
tu U =300V, con khoang céch gifta ching d =1cm. Trong dién moi
c6 hai bot khong khi ban kinh »=1mm, cach nhau mot khoang
! =1cm, hai bot khong khi ndm trén mat phéng song song v0i hai ban
tu. Xac dinh do 16n vi huéng cta lyc tuong téc tinh dién gitra hai bot
khi, gia thiét ring hai bot khi khong lam thay d8i do phan cuc déu clha
dién méi ciing nhu sy phén bé déu clia cdc dién tich trén ban tu.

21



3.18.

3.19.

- Tinh dién trudng va cam tng dién trudng bén trong

3.20.

3.21.

- 3.22,

3.23.

22

Khoang khéng gian gifta hai ban ty phing dugc dé ddy chat dien moi

c6 hang s6 dién moi £ =4. Hiéu dién thé gia hai ban tu I/ =1200V,
khoang cach giita chiing d = 4cm. Trong dién méi ¢6 hai bot khong
khi ban kinh » =1mm, cdch nhau /=1cm va nim trén theo dudng
thang vudng g6c v6i hai ban tyu. Tim dé I6n va

huéng cla luc tuong tdc finh dién gifta hai bot d
khong khi, néu gia thiét réng hai bot khi khong lam h
thay déi do phﬁn cuc déu clia dién moi cling nhusy | |

phan b& déu ciia cdc dién tich trén ban tu.

Mot tu dién phing ¢6 hai ban tu ndi 14t véi nhau
(H.29), bén trong tu dién dit mot tdm dién moi day S
A v6i phan cuc dong déu dugc “bang héa P

(P =const). Vectg P vudng goc véi hai ban ty.

va bén ngoai tdm dién moi. Khodng cdch giita hai :
Nguou ta dua mot dién moi dai hinh tru vio trong

mot khoang khéng glan c6 san dién trudng déu EO, sao cho truc cua
iry vuéng géc véi E,. Trong nhimg diéu kién nao thi dién méi phan

cuc déu? Tim dién trudng £ bén trong dién moi va vecto phén cuc cha
dien moi P. Biét hang s6 dién méi &

Mot qua cdu tich dién duge dat vao trong chat khi ¢6 céc phén tir la cdc
Iuong cuc dan héi véi d6 phan cuc B, Bigt mat do phan tlf trung binh
cua khi Ia »,, nhiét do 7, dién tich clia qui cdu Q. Tim dién truong
E(r) bén ngoai qua cdu. Gia thiét su nhiéu loan mat d¢ do dién trudng

- on << n,.

M6t dién tich diém g dugc dat tai tAm cBia mot dién moi hlnh cau ban -
kinh R, hing s§ dién méi £, Xung quanh qua ciu {ra Xxa v0 cing)
cling 12 mot chat dién moi &,. Xéc dinh mat do dién tich phéan cuc trén
bé mat ti€p xiic gitta hai mai truomg dién moi.

Trén bé mat phiang ciia mot dién moi dang huéng déng chit véi hang
s6 dién moi £ ¢4 cudng do dién trudng trong chan khong 1a E,, bist
ring vecto Eﬂ tao vGi phdp tuyén ciia bé mit dién moi mot goc &

(H.30). Gia thiét dien trudng bén trong va bén ngoai dién méi 1a dién
trudng déu, tim: '



3.24.

3.25.

3.26.

3.27.

3.28.

a) Thong lugng @, cla vecto E qua mit cfu bén kinh R, tim nam
trén bé mat dién méi;

b) Luu s& (tich phan) clia E,

vectd D theo dudng hinh

chit nhat c¢6 cdc canh dai g G b

l,, I, mat phang chia hinh L
chit nhat ndy vuong géc b& 7 ///
mat dién moi va song song / '

vGi vecto E{,. / o, ///
Mot qua cdu kim loai bin Hinh 30

kinh 5cm dugc bao bdi 16p S _

dién moi hinh cdu (g =7) day lcm. Nguoi ta dat n6é dong tam trong
khéi cdu kim loai c6 bén kinh bén trong 7cm. Tim dién dung C clhaty
dién nay.

Bén trong mot tu dién phing ngudi ta dat mot tim kinh (£ =9) sao cho
con lai mot khe khong khi rong d; =1mm. Khoang cich giira hai ban
tu d =lcm. Dat tu dién vao hiéu dién th& U, =100 V. Héi hi¢u dién
thé U ciia tu sau khi ngt nguén va bd 1dm kinh ra béng bao nhiéu?

Khoang khong gian giita hai ban tu phing dugc d6 ddy chat di¢n moi
véi hing s6 di¢n moi cé thé thay déi theo ham bac nhii tir £, & gén
ban tu thit phat dén &, <&, gin bin ty thi hai. Cho khodng céch giita
hai ban tu 1a d, dién tich méi ban S. Tim di¢n dung C.

Trong mot tu phing, mdi ban ty ¢ mat do dién tich mat o, dit mot
dién moi tich dién duong sao cho mat do dién tich khéi thay déi tx 0
& gan ban ty duong dén p, ¢ ghn ban ty am theo ham p(x) = ox/d?,
d 13 khoang céch giifa hai ban tu. Tim sy phan b3 cha dién trudng E,
biét hing s6 dién mai & _ '
Tim dién trudng gilfa hai ban cila mot t dién
céu, néu khong gian gilta hai ban tu duoc 1dp
diy hai dién moi déng chit véi & va &,
(H.31). Hai dién moi d6 dugc gidi han bdi
hinh nén tam O. Géc chira dién mdi &, bang
Q,, chifa dién moi &, bing ,, sao cho
Q, +Q, =4rx. Dién tich ciia ban tu trong
bing Q. Tim dién dung cba tu, néu ban kinh
cacbantuldnlugt R, va R, (R <R} Hinh 31
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3.29. Tim dién trudng giita hai ban ctia mot tu dién hinh tru dai, néu khéng

3.30.

3.31.

3.32.

24

gian gilfa hai ban ty 14p ddy hai di¢n
moi dong chét s, &, (H.32). Hai dien
moi duge phan cdch boi hai mat phing
giao nhau tai truc O cla tru. Géc cla
hai phin chia dién méi 1an luct 14 @,
va @, (@, +@, = 27). Chiéu dai tu dién
bang /, dién tich ban trong 1a Q. Tim
dién dung C cia tu, néu ban kinh céc
bintyla R, va R, (R <R,).

Mot tdim dém lam bang chét dién moi
secnhet (¢ =200) cd chién day bing
khe hd gita hai ban cla t dién phing
(H.33). Dién tich cdc bén tu la S,. Hoi

dién tich ddy S, cia tim dém phii

bang bao nhitu d€ trong thé tich chia
tdm dém cdm tdng dién tr tang 40 lin
so v6i trude khi dua tim dém vao? Tu
dugce cdch dién,

Mot w dién phang duge n6i véi nguén,

bén trong tu ngudi ta dat hai tdm Jam

béng chat dien méi secnhet (& = 100)
sao cho giita chiing con khe h& khong
16n (H.34). Hoi do 16n cha khe ho #
bang bao nhiéu dé dién trudong trong
khe h& 16n hon 50 14n so véi khi khong
¢6 céc 18m secnhet? Khoang cich giita
haibantu d = 2cm.

Hinh 33

Hinh 34

Trong khong gian gifia hai ban w hinh tre duge tich dién dén gid tri

-+ g trén méi don vi dii, ngudi ta dat mét dién moi phi tuyén khong

dong nhat theo khong gian. D6 phan cuc ciia dién moi « = ﬁ.'E".r. Bén
kinh cdc ban tu lan lugt Ia R, R,. Tim dién dung phi tuyén cta béan tu
(trén mot don vi d6 dai), tic 12 t] s6 gilfa dién tich va hiéu dién thé vng

v6i g cho trude.



3.33.

3.34.

3.35.

Trong khong gian gifia hai ban tu dién hinh cau (ban kinh R, va R,)
véi dién tich + g, c6 dat mot dién moi phi tuy&n khong dong nhit theo
khéng gian. Do phén cuc ciané a = ﬁ.‘El.rz. Tim dién dung phi tuyén
cha tu, tic 1a ti s6 giita dién tich va hiéu dién thé tng véi g cho truéc.
Mot tu cdu duge d8 ddy dién maéi c6 he s6 dién moi thay déi theo ham
&=¢R}/r?, trong d6 R, 12 bén kinh mét cdu trong cla tu, r Ia ban
kinh bién thién. Tim d¢ phan bg dién tich khdi trong dién moi, néu tu
duoc n6i v6i hicu dién th€ U,. Ban kinh mat ngoai cia tu R, = 1,25R,.

Mot tu hinh tru dai dugc d6 ddy chat dién moi c¢é hé s6 dién moi duoc

~ cho bdi ham £ = ¢ R, /r, trong d6 R, 1a bén kinh ban ty trong, r 1a ban

3.36.

3.37.

3.38.

3.39.

3.40.

kinh bién thién. Bd qua cdc hiéu dng canh. Tim do phan bo dién tich
khéi trong dién moi, néu tu duge ndi v6i hiéu dién thé U;. Bén kinh
ban tu ngoai R, =1,25R,.

Mot dia bing chét dien moi v6i hing s§ dién moi &£ =35 c6 bén kinh
R =10 cm va chiéu cao H =10cm quay déu quanh truc ciia né voi van
tdc =100 vdng/s. Xac dinh mat do dién tich khéi o cta dia duge tao
ra do chuyén dong quay, déng thoi xdc dinh dién tich ¢ trén be mat
dia. Khéi luong electron m =9,1.107% :

Mot qua céun dan dién duogc dit trong méi trudng dién moi dong nhat
ding huéng c6 hing s6 dién moi 13 & O bén ngoai qua cau, cich tam
cdu mot khoang R ¢6 mot dien tich diém g. Xéc dinh dién thé cha qua
cdu so vdi vo cuc.

Mot qua cdu kim loai rdng c6 dién tich ¢, ban kinh r, w6i trong chat
dién moi 1dng &, sao cho tam chia cdu nam trén b€ mat chét 1ong. Tim
mat do dién tich i do trén bé mat cdu. Hing s dién moi cla khong
khila &

Xéc dinh luc twong tic gitta mot qua cdu dién moi trung hoa ban kinh
¥, va mot dién tich diém g, gia thi€t khodng cich R giita ching 16n,
con hiing s6 dién moi cia qua cdu fa g, saocho ¢ -1 <<l

Chat dién méi véi hing s6 dién moi £ lap ddy nira khong gian. Trén
khoang cdch L tir mt phing gidi han dién moi cé mot dién tich di€m
g. Tim lirc tac dung 1én dién tich diém va sy phan bé dién tich o theo
bé mat dién moi.
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3.41.

3.42.

Xac dinh sy phu thuge vao khodng cich cia lyc tiong tdc gitta hai quéd
cdu, trong d6 mot qua tich dién va lam bang chat dién moi, con qua
kia 1am béng kim loai va khéng tich dién. Khoang céch giita hai qua
cu rét 16n so véi kich thude cia ching.

Tim nang lugng tinh dién cia dién tich trén mot qua cau ban kinh R dat
trong chan khéng, néu dién tich cha qua cdu g phan b6 déu theo bé

~ mat cau.

3.43.

3.44.

3.45.

3.46.

3.47.

3.48.

3.49.
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Tim nang luong tinh dién cia mot qua cdu, néu dién tich chia né phan
bd déu theo thé tich.

Biét kh6i luong cha electron duge tinh tir hé thite W =mc?, wong d6
W la nang lugng finh dién cla electron. Tim bdn kinh clia electron
trong cac truong hgp gia dinh sau:

a) Pién tich electron phan bd theo thé tich véi mat do khong déi;

b) T4t ca dién tich electron dugc phan b trén bé mat cua nd,

Xdc dinh d¢ day H cha mot 16p phang tich dién déu, néu mat do phéan
bG dién tich kh6i p =(1/6).107C va khi chuyén dich mot dién tich

=(1/3).10°C ti bé mat l6p d6 ra xa mot khoang 4 =5 cm cdn thyc
hién mot cong A4 =2.1077,

Sau khi 1ty phéng xung dién qua khi hydré 1am néng khf dén nhiét do T

Gia sir rang t4t ca ning lugng phdng dién ding 1am néng khi, xdc dinh

nhi¢t d¢ 7. Hiéu dién th€ trén ty U =30kV, dién dung C =18 pF.

Truéc khi phoéng dién qua, khi c6 thé tlch Ve =101, 4p suit
—10 mmHg va 7, =300K.

Hai qua cdu kim loai nAm xa nhau c6 bin kinh ngoai R =R, R, =3R
va do day mat cdu A= R/3. Tai tAm hai qué cdu ngudi ta dat tuong
ing cac dién tich ¢, = ¢, ¢, = 2¢. Tim cong can thiét dé thay déi vi tri
hai dién tich cho nhau.

Tat tam hai qui cdn bang chit dién moi £ ndm cach xa nhau véi bén
kinh R =R, R, =12R ngudi ta dat cc dién tich g, = ¢, ¢, = 2. Tim
cong cdn thiét dé thay déi vi trf hai dién tich cho nhau.

Mot dia ban kinh R, chiéu day / ( << R) 1am tir chat dién moi tich
dién déu véi mat do dien tich khéi p duge dat trén mot t4m kim loa
16n ti€p dat. Tinh nang lugng W clia trudng tinh dién cha dia. Gia thiét
hang s6 dién méi clia dia £ = 1. BS qua céc hién ing canh.



3.50.

Mot mat cau ban kinh R tich dién déu ¢6 dién tich Q. Xéc dinh 4dp sudt
tir bén trong lén mat cdu do sy tyong tdc giita cac dién tich gay ra.

3.51* Mat ciu dén dién ban kinh R dugc tao ra tir hai ban cdu. Xac dinh lyc F

3.52,

3.53.

3.54.

3.55.

3.56.

3.57.

3.58.

do hai nira mat cdu ddy nhau, néu dién tich ¢4 mat cau la Q.

Két qua bai todn 3.51 s& thay d8i nhu th¢ ndo, n€u & tm mat cau
ngudi ta dat thém mot dién tich diém ¢? Gid thiét hinh cdu rong va vo
cung mong.

Mot qua cau din dién, khong mang dién tich, ban kinh R =4 cm dugc
cit lam doi. Qua cfu ndm trong dién trudong ngodi dong nhat
E, =300V/cm vuéng géc véi mat phing chia doi qua cau. Xic dinh luc
ma hai ban cdu diy nhau.

Mot tru dai din dién bdn kinh R dugc ghép ur hai nira bang nhau. Xic
dinh lyc ddy F téc dung lén méi don vi dai cha méi bén tru, néu di¢n
tich trén mdi don vi dai cla tru béng 2. _

Mot tu duoc 14p ddy bang chidt dien moi 10ng v6i hing s6 dién moi & duge
tich dién dén nang luogng W,. Sau dé ngudi ta ngit ngudn, d6 hét dung
dich dién moi va cho phéng dién. Hoi nang lugng phéng dien W, bang
bao nhiéu?

Ba qué cdu din dién bin kinh R, =10cm, R, = 20cm, R; =30cm ¢6
dién the wong dng V, =450V, ¥, =300V, ¥, =150V dat tach xa nhau
trong chan khéng. H01 nhiét lugng @ sinh ra bang bao nhleu néu noi
chiing bang day din méanh? Bo qua dién dung clia
day dan.

Mot tu dién phing c6 dién tich cic ban t § va
khodng céch gifta ching bing d, dugc dé day
chét dién moi véi hing s6 dién moi £ (H.35). Tu
dugc ndi véi ngudn dién mot chiéu cé suat dign -
dong « Dua mot ban tu ra xa d€ tao ra mot @
khoang khong khi tréng. Hoi ban ty duge dua ra i
mot khoang x bang bao nhiéu néu khi do tiéu hao
'mot cong bing A7

Mot tu phing dién dung C méic ndi ti€p véi mot dien trd va néi voi
ngudn c6 sudt dién dong ¢ Hai ban t duge dua lai gdn nhau rat nhanh,
sao cho khoang cich gilta ching gidm di hai lan. Gia str rang trong

Hinh 35
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3.59. Mét tdm dién moi day /, véi hing s6 dién
- moi £ duge dat gilta cdc ban cha tu khéng NI

thdi gian dich chuyén dién tich cla tu khéng déi. Tim nhiét lu'cmg
thodt ra trén dién trd khi tu vira nap lai dién xong. Xac dinh d6 16n cia
dién tré dé diéu kién bai toan c6 thé thuc hién, gid thiét thdi gian dich

chuyén ban tu Af ~107%s, C ~107'°F.

khi phang (H.36). Giifa cdc bé mat cla tdm
dién moi va cac ban tu con c¢6 cdc khoang L .
tréng chita khong khi, tng céc chiéu rong Hinh 36
cua chiing bang /. Xé4c dinh lyc hit F giita

cdc ban ty néu higu dién thé giita hai ban tu 1a U, dién tich céc ban tu
S. Biéu thitc cha F thay déi th€ nio trong trudng hop giéi han L—>07?

3.60. Mot tu try gém hai try kim loai méng déng truc, khoang khong gian

gifra hai ban dugc dé ddy dung dich dién moi véi hing s6 dien moi
“&=2. Dat tu vdo mot hidu dién the€ ¢6 gid tri ting dan. Hoi diéu gi s&
xay ra trude: su phd huy co hoc ban tu bén trong hay sy danh thing
dién moi? Bi€l ring dién moéi bi ddnh thing khi dién trudng
E, =30kV/mm, thanh tu bi phd huy khi O =S00N/m. Bén kinh

ban t bén trong R = 3cm.

3.61. Mot tu dién khong khi phing duoc nap dén higu dién th€ U va ngit

28

khoi nguén. Dién tich cdc ban ty 1a S, khodng cich giita chiing bing 4.
Céc ban ty duge dit thing ding. Phia dusi tu duge nhing vao binh

dung dung dich dién méi cé hing s§ dién moi & sao cho dién moi l4p
mot nita tu.

a) Pi¢n dung cia tu C bing bao nhieu?

b) Dién trudng giita hai ban tu & phan khong khi va phan ¢é dién méi
bing bao nhiéu?

¢) Su phan b8 dién tich trén bé mit ban tu o nhir thé nio?

d) Xdc dinh d¢ gidm nang lugng AW ciia tw, phdn niang lugng giam
tiéu hao di dau?

Gia thiét ring ranh gigi chat l6ng - khong khi 13 mat phéng va t4t ca
céc thong s6 chia ty thay déi dot ngot.



3.62*. Bén trong mot ty dién phing c6 dién tich cdc ban tu 200cm” vi

3.63.

3.64.

3.65.

3.66.

-3.67.

khoang cdch giita chiing 0,1cm ngudi ta diat mot tim kinh (¢ =5) lap
kin khodng tréng giita cdc ban tu. Héi nang luong cia ty thay doi thé
nao néu bd td&m kinh di? Giai bai todn trong hai truéng hop sau:

a) Tu luén ndi v§i ngudn cé suit dién dong 300V,

b) Tu duoc ndi v6i nguén nhy trén, sau khi ngat ngudn méi bé tAm kinh.
Tim cong ¢o hoc cdn sinh ra khi 18y tam kinh ra trong timg trudng hop.
Mot tu phang c6 cdc ban tu hinh vudng (khoang céch giita c4c ban tu
1a d, dién tich cha ching 14 S) dugc nap dén hiéu dién th€ U va ngat
khoi ngudn. Sau d6 ngudi ta dua mot tim dién moi &£ rong ban vao dén
vi tri giita tu. D6 day 14m dién moi 12 d. Tim lyc hiit cha ty d6i vdi tam
dién moi.

Von ké mao din gdm mdt éng mao din bing thuy tinh cé 16p trong
duoc trang kim loai ban trong sudt. LSp kim loat nay ddéng vai tro moét
ban cha tu dién tru. Ban tu thd hai 12 day ddn manh dong truc véi
16p trong cha mao dén. Xdc dinh d9 nang mat khum ciia nudc £ trong
von k& khi dat vao hai ban ty dién hiéu dién the U =100V, biét dudng
kinh trong cia mao din D, =05mm, dudng kinh day dén
D, =0,05mm, trong lugng riéng clia nudc p =1g/em’.

Giita hai ban tu khong khi phang ngudi
ta dat mot tdm dién moi chiéu day /,,
hang s6 dién moéi &, (H.37). Tu dugc
nhing mot phin vao chat 10ng ¢6 hing
s& dién moi &, trong lugng riéng p.
Tim d6 dang £ cha nude trong tu, bod
qua hién tugng mao dan, néu giita céc
ban tu ludn giit hiéu dién the U. Téng
do day hai cot chat 1ong trong tu 12 .
X4c dinh dién dung cda mot tu dién
phing cé khoang céch giita cdc ban ty
d =1cm, néu dua vao chinh giita cach
déu hai ban tu mét qua cdu dén dién
ban kinh » = 0,2 mm.

Mot tu dién ¢é dién dung bién thién
gém hai ban tu kim loai ¢@ dinh cich

Hinh 38
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3.68.

3.69.

3.70.

3.71.

3.72.

3.73.
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nhau mét khodng d va mét ban dién moi di déng c6 thé xoay va nim
giffa khe hai ban tu (H.38). Tat ca cic tdm (ban t v dién mdi) cé
dang nira hinh tron bén kinh R, khe hé giita tdm dién méi vi cdc ban tn
nho khong déng ké so véi d. Bd qua cac higu ting canh. Tim momen M
cua cdc lyc tdc dung ién tdm dién moi khi né léch ra khéi vi tri can
bing. Tu dugc nap dén hiéu dién thé U, hing s& dién mai clia tdm
bang &.

Trong bai tap 3.67 momen luc M khong phu thude vao géc quay cha
tdm dién moi. Nhung & vi tri can bing khi & =0 momen M cin phai
bang 0. Gidi thich sy sai léch trén.

Mét tu phing gém hai ban tu hioh vuong, nim thing dlmg trong chan
khong va cach nhau mét khodng d =1mm. Mot ban tu duge ¢6 dinh,
ban con lai c6 thé chuyén dong khong ma sdt theo dudng din nhén
phéng thing ding. Hi véi gid tri nao clia hiéu dien the U giira hai ban
tu thi ban tu di dong khong bi roi xudng

dudi? Khdi lugng ban tu di dong M -lg,_

canh ban tu / =10cm.

Hai nita cia mét tu ciu chia ddy chat dién

moi v6i hang s¢ dien méi £, va &, (H.39).

Xdc dinh luc tac dung lén mat cdu trong clia

ty cau. Pién tich cha tu O, ban kinh mat cdu

’ ‘Hinh 39

trong R.

Tinh lyc tdc dung I&n nguyeén tir ndm céch ddu nhon clia miii kim loai

c6 bdn kinh tron R =100A mot khodng /= 200 A. Dién thé trén kim
U =10kV. D¢ phan circ clia nguyén b 1a « 1a dai luong cling bac véi
thé tich cha né.

Mot tu dién khong khi dién dung C, = 0,2 uF dugc tich di{:n dén hiéu
dién the U, =600V, Tim do bién thién ciia nang luong tu dién va
cong cla luc dign trudng khi 14p ddy tu dién bing chat dién moi long
hang s6 dién moi £ = 2. Xét hai truomg hop:

a) Tu dién ngét khoi ngudn;

b) Tu dién van néi véi ngudn. .

Mot qua cdu kim loai ban kinh R = 6cm, co 1ap, tich dién. Mot mat

céu déng tam véi qua cdu chia khong gian thanh 2 mién cé nang Iugng
dién trudng bang nhau. Tim ban kinh cha mat cdu.



3.74. Chimg minh ring cdc bin cda mét tu dién phing hiit nhau mét luc
2

F=—9__ trong d6 § 1a dién tich ban tu.

258,

3.75. Mot dién tich ¢ duge phan b6 déu trong khép thé tich cha mot qua cdu
ban kinh R. Hay x4c dinh niing lugng dién trudng tai mién khong gian:
a) Bén trong qua ciu;
b) Bén ngoai qua cau.

3.76. Hai mat cdu ban kinh R, < R, déng tam, c6 cing dién tich ¢ phan b
déu trén mat. Hay xdc dinh: |
a) Nang luong ctia mdi qua cau (i =1,2);
b) Nang lugng tuong téc gifta hai mét céu;
¢) Ning luong toan phén ctia hé.

§4. DONG DIEN KHONG BOI.
DONG BIEN TRONG MO TRUGNG VO HAN

4.1. M6t mach dién ¢6 méc hai pin gidng
nhav v&i sudt dién dong 1,5V va dién

trd trong 2Q (H.40). Hoi dong dién _®_‘

chay qua cdc pin bing bao nhiéu? Bd

qua dién trd day dan. L l___
4.2. Do so sudl n’guc‘ji. ta mic song song hai i 40 -
pin ¢6 suit dién dong khdc nhau _
E=19V va &=11V, dién tr& trong |, fon
5 =010, r,=08. Hai pin khép kin '
qua dién trd ngodi R=10Q (HA4l).
'Hbi dong dién qua hai pin I, I, bang
bao nhieéu, huéng cia ching. thé nao? | 22
D6 16n cita hiéu dién thé U trén dién trd I
- ngodi bang bao nhiéu? ‘ . R
' ' {1
Hinh 41
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4.3.

Ba pin v6i sudt dién dong &, &, & va
dién tré trong r, r,, ¥ néi theo mach
nhu hinh 42. Dién tré cha cic diy din
c6théboqua.

a) Vén k€& V sé chi bao nhiéu?

b) Von ké V s& chi bao nhiéu, néu cdc
dai lugng ¢, r, lién hé véi nhau theo biéu
thikc &,/r, = &,/r, = &/r;?

Hinh 42

4.4. Dién tré6 R, vi R, dugc chon sao cho khéng cé dong dién chay qua
di¢n ké G (H.43). Gia sit cho trudc ¢, &. Tim gia tri £ Dién trd trong

clia cdc ngudn c6 thé bd qua so véi R, va R,.

|
£

R R; @) Ry R
6 ls RN
T T :
—__1
Hinh 43 Hinh 44
4.5. Tim dong dién chay qua dién tr& R, trong
mach dién trén hinh 44, gia thiét cho trudc ,_RL_l Ry
céc théng s6 cha mach dién (£; R). —
4.6. - Trong mach dién nhu trén hinh 45 cho R
trudc céc dién wd R, vd R,. X4c dinh R & &
- dé cong sufit tiéu hao trén né 13 16n nhat. I§ II
- Di€u kién ndo cén c6 thé dé dong qua dién
tr& R bang khéng? Hinh 45

4.7. Mach dién dugc mic tir hai nguén &, & va

4.8.
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bén dién trd giong nhau R (H.46). Hoi
cong sudt sinh ra trén céc dién tr& nay
bing bao nhiéu?

Cho mach dién nhu hinh 47, cic dién troy
R, R,, R, dugc chon sao cho dong dién
qua dién k& G bing khong. Cho trudc céc

Hinh 46



sust dien dong &, 4. Gid sir céc dién 6 R, R,, R, da bi€t va bo qua
dién tr& trong cua cdc ngudn. Tim sudt dién dong & va cudng do dong
dién / chay qua nguén & .

Hinh 47 Hinh 48

4.9, Dién tr& R, va R, dugc chon sao cho dong dién qua dién k& G (H.48)
bing khong. Gia sif cho trudc 4, &. Tim suat dién déng & Bb qua dién
tr& trong chia cdc ngudn.

4,10. Theo nguyén 1y, cic dong dién va hiéu dién theé trong mach gém cac
‘mach nhénh tuyén tinh (tuan theo dinh luat Ohm) phan bé sao cho
cong suat tiéu hao duéi dang phiét la nho nhét. Dua vao nguyén ly
nay, tim hiéu dién thé trén timg dién trd trong ba dién tr& méc ndi ti€p
véi nhau R,, R,, R, néu téng hiéu dién the cila ching 1a U.

4.11. Theo nguyén 1y, cdc dong dién va hi¢u
diéen th€ trong mach gom cdc mach
nhénh tuyén tinh (tudn theo dinh ludt
Ohm) phan bd sao cho cong sudt tiéu hao
duéi dang nhiét 13 nhé nhédt. Dua vao
nguyén 1§ nay, tim dong dién trén méi
dién & trong 3 dién rd méc song song
R, R,, R, néu tdng dong dién chay qua

- chiing bang /.
14.12. O chb ditt ciia day dan dudng kinh CD di
* dong (H.49) ngudi ta n6i deén neon. O vi
m. nao cua ,C D Il:ll den nh.ay sarlg Yét t'f\t. Liinh 49
'Dién th€ sdng den V;, dién the tat den
¥, <V,. Dudng tron ABCD lam tir day dén déng chit tiét dién déu.
Dien tré clia day dén c6 thé bo qua so i di¢n trG dén neon (khi sang).
Gifta hai diém A va B luon dat mot hiu dien thé khong déi U. Hoéi
dién theé nho nhat ¥, dé dén vin c6 the séng béng bao nhiéu?

min
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4.13. B¢ do cudng do dién trudng trén bé

mat Trdi D4t ngudi ta sir dung hai = >
tdm dan dién dit ndm ngang va dé R
mot khe hd nhé gita chiing (H.50). TITTP777777 7777777777777

Tém phia trén noi dat va quay tron

xung quanh tryc thing dilng di qua Hinh 50

mot ddu clha né véi vin t6c :

#n =1200 vong/phiit va theo chu ky phii lén tdm dudi. Khi d6 su thay
ddi dien tich cha tdm dudi gdy ra su giam thé trén dién tr& R =10 Q
n6i nd véi dat. Tim gid iri trung binh theo m6 dun cla the {J dé, biét
cudng do dién trudng trén bé mat Tréi Pat 13 £ =15 V/em. Gia thist
tdm phia dudi kip nap ddy hoac phéng hét trong mdt vong quay. Dién
tich ctia tdm S = 600cm?. :

4.14*. Trong mot tu dién phéng véi kich thudc cho trude c6 mot tim dién

moi chuyén déng véi van téc v (H.51). Hiy x4c dinh dong dién trong
mach ma ngudn duoe ndi véi tu. Gia thiét di biet: sus dién dong clia
ngudn ¢, hing s& dién méi &, chidu cao 4 v chidu tong b clia tam dién
moj (chi€u rong b khong thé hién trén hinh v&).

Hinh 51 Hinh 52

4.15*. Hai tfm hinh chit nhat phéng tao thanh mot tu dién (H.52), M6t tim
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dién moi ciing ¢6 thé chuyén dong khong ma sit giifa hai t&m trén.
Tim cong suat ctia ngudn trong mach chifa tu. Cong suét ndy phan chia
the nao giifa dién nang va co nang kéo tdm dién méi. Gia thiét da biét:
suat dién dong ciia ngudn ¢, hiing s6 dien moi &, chidu cac 4 vi chiéu
rong b clia tam dién moi (chiéu rong b khong thé hién trén hinh v&).



4.16*, Hai day din hinh try bdn

kinh r, dugc han cich nhau
mot khodng & vio mot tém
kim loai 16n chiéu day a
(H.53). Tim dién tr& R giiia
hai day din néu a <<x, <<b.
Biét ring dién din sudt cua
day din A, 16n hon nhiéu so
v6i A cha tam kim loai.

4.17. Trén bé mat clia hai nén bang

4.18.

4.19.

chét dién moéi giéng nhau ti€p
xtic ddy v6i nhau, phli mot 16p
dan dién moéng c6 do day Sva
dien din sugt A. O dinh hai
nén cé han hai dién cuc hinh
tru dudng kinh d. Tim dién tro
gita hai dinh ciia nén néu
S << d. Kich thudc clia cic
hinh nén dugc cho trude trén
hinh 54.

Day dén dudng kinh d duge
han vao hai tam cba hai mét
ddy mot hinh tru thinh moéng
dudng kinh D, chiu cao !
(H.55). Xdc dinh dién trd R
cha tru, néu né duoc lam i
vat liéu méng chidu day
§ << d véi dién dan sust A.

Khung trén hinh 56 dugc lam
tir day dan tiét dién déu. S6
luong tam gidc déu long vao
nhau rat 1én. Canh.coa tam

gidc 16n nhat 1a @ =1m. Dién -

tré ciia mot mét day dan la
1€2. Tim dién tr& giifa hai dau
day A, B. '

Hinh 56
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4,20,

4.21.

va nap vao dién cuc cdu

4.22.

4.23.
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Hai day dan hinh tru dugc
nan vao hai ddu bdn kinh
AB chia mdt hinh cdu réng
déng chdt dan dién kém,
hi¢u dién th€ gilta A va B
gir khong ddi bang ¥, -V,.
Tim su phan b& dién thé V
dudi dang ham s6 cha géc a Hinh 57
(H.57). G6c nhin tix tam O
t6i hai ddu dudng kinh day
dén Ia 26,

Trong mdy phit dién
Vandegraphe (H.58) dién
tich dugc chuyén bing dai
truyén lam ti¥ chdt dién moi

chiu dién th€ cao. Dién tich
bé mat duge chuyén cho dai
truyén tir mét ngudn dat gin
banh truyén phia dudi. Tim
dién th€ cyc dai va ddong 77
dién cuc dai ¢6 thé tao duoc

bing mdy phat dién nay, Hinh 58

néu ban kinh dién cyc cdu 12 R =1,5m, van t6c chuyén dong cia dai Ia
20m/s, chiéu rong clia dai / =100cm. Pai va dién cuc nim trong moi
trudng khi bi ddnh thing khi cudng do dién trudng E, =30kV/cm.

Pin nguyeén tir dugc tao bsi hai mat cdu din dién déng tam. Mit cdu
bén trong lam tir ch&t phéng xa phdt ra nhitg electron nhanh.
khoang khéng gian giita hai mat ciu van t6c cha cic electron v sur ion
hod do chiing gay ra c6 thé coi 1a khong déi. Sau khi bay qua khoang
khong nay ching bi mat cdu bén ngoai hap thu. Néu pin khong ndi véi
mach ngoai thi xay ra sir can bing giita luéng dién tich do c4c electron
nhanh tao ra vi dong dién dn trong khong khi bi ion hod. Tim cudng
d6 dién trudng E trong khodng khong gian giiia hai mat cdu, biét sujt
dién dong cia pin ¢, bdn kinh cdc mit cdu 1Py

Khoang khong gian gilta cic ban ciia tu dién phang duoc 14p ddy bing
chit dién moi nhiéu 16p 6 tinh din dién kém. He s6 dién moi va dién




4.24.

4.25.

4.26.

4.27.

4.28.

4.29.

4.30.

din sudt thay d6i tir &, =4, 4 =107 (Q.cm)™ trén mot bé mit dién
moi dén £, =3, 4, =107 (Qu.cm)” trén bé mat dién moi con lai. Ty
dugc n6i vao nguén c6 sudt dien dong khong déi. Xéac dinh do lén va
ddu ciia téng dién tich ty do ¢ xuat hién trong dién moi, néu trong
mach c6 dong dién khong ddi 7 =107 A chay qua dién moi tir bé mat
thit nhat dén bé mat thit hai.

Mot tu iry vGi ban kinh cdc ban tu R, R, duoc ndi v6i hiéu dién thé
U,. Tu dugc dé ddy chat dén dién kém (e=1, A= k/r*, k la hing
s§). Tim sy phan bé dién tich va dién trudng beén trong ty. Dién dung
clia tu trén mot don vi dai bang bao nhiéu?

Khoang khong gian giita hai ban ty dién phang chita ddy hai 16p dién
mo6i déng chat din dién kém véi chiéu day d, va d,. Hang s6 dién
moéi vi dién din sudt cha 16p thi nhat 1d ¢, 4, clia 18p thif hai la
&,, A4, Tim m4t 4o dién tich mat ty do trén mat 1i€p xiic gitia hai 16p
duoc tao ra khi néi tu v6i ngudn khong déi U,

Xéc dinh d6 d4n dién A ciia 16p cdch dién trong tu dién cau chifa ddy
dien moi c6 tinh dén dién kém. Dién dan suft cha dién moi 1a 4, héng
s0 dién moi &.

Khoang khéng gian giifa hai mat cdu dong tam dugc dé ddy chat céch
dién, d6 din dién cba nd chi phu thudc vao khoang cich dén cdc mat
cdu. Tim quy lut thay déi clia dién din sudt A(r), néu do hao hut do
sinh nhiét trén mot don vi thé tich khi c6 dong chay qua nhu nhau &
moi diém.

Khoang khong giita hai tru déng truc duge dé ddy chat dién moi c6 do
din dién xdc dinh. Tim quy luat bién thién cia dién dan sudt A7), biét
réing khi c6 hiéu dién the giita hai ban tu, dign trudng tai moi diém déu
nhu nhau. '

Dbng dién mat do j chay theo moét thanh hinh try. Dién dan suit A trén
doan AB dai / thay d6i theo ham bac nhdt tit 4, dén A,. Tim mat 46
dién tich khéi ptrén doan AB. _

C6 n vat dn 1y tréng trong chan khong. Biél ring khi c6 dién tich g,
Gys Gs» - 4, thi dién th€ clia ching lan luot I V., V), V...V, Hoi
nhiét Iuong toa ra trong mot gidy bing bao nhiéu néu lap diy khoang
khong gian chifa c4c vat trén bing chat 1ong dén dién v6i dién din suat
A, hing s6 dién moi & vi git dién th€ cla cdc vat khong déi
VoV VyseV |
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4.31. Cén truyén nang luong tt ngudn 110V, cong sudt SkW theo dudng dén

4.32.

dai 5km. Hoi dudng kinh day din bing déng t6i thiéu bing bao nhiéu
dé tieu hao dién nang trén dudng dén khong vuot qui 10% cong suit
nguon? Dién trd sudt p=0,017.10"Q.cm. _
NGi dét hai ddu day ciia dudng dién thoai bing cdc qui c4u kim loai
ban kinh #, r, chon sau trong 1dng dat. Dien dén sust cia dat gin ché
cdc qua clu la A4, 4,. Tim dién tr& R clia dat gifra cac qua cdu. Gid
thi€t dat & gdn moi qua cdu 1a déng nhat trén khodng céch rit 1én so
vdi kinh thuée céc qué cau.

4.33*, Hay chimg minh rang dién tr& clia moéi trudng déng nhét din dién lap

4.34.

4.35.

4.36.

4.37.

ddy khong gian gifta hai v6 din dién 1y tuong ¢ hinh ding tuy ¥ bing
p/(42C), trong dé p 1a dién trd sust cha moi truong, C Ia dién dung
cua h¢ dién cuc - vo trong chan khéng. _
Hai qua cdu kim loai ciing bén kinh r duge dat trong moéi truong déng
nhat c6 dién tr¢ sudt p. Hai dien tr& cia moi triong giita hai qua cdu
bang bao nhiéu? Gia thi€t khoing céch giita hai qua clu rét 16n so vdi
ban kinh cda chiing.

Hai dién cuc hinh déng ty ¥ 4, va 4, chon sau trong dat va néi véi
nhau bang khong khi (dudng telegraphe). Hati dién cuc & cich xa nhau.
Dién dung ciia céc dién cuc (trong chan khong) 1a C, va C,. Pat &
g4n méi dién cyc c6 thé xem 12 déng nhat. Tim dién 6 ciia dat gitta
hai dién cuc néu dién tr sudl ciia dat gan hai dién cuc lin lugt 13 p,
va p,.

Mach dién mot chiéu duge tao bdi moét day dan dai, & gilta ¢6 mic
ngudn & Day n6i kin v6i nhau qua Trai Dat, hai ddu day c6 hai qua
cau kim loai dat cich xa nhau [,

(FH.59). Biét ban kinh cdc qui I"P

cula 7, r,, dién dan suat cia dat 777 e ecs reares

gan qud cdu #, 12 A, gin qua cdu @ @
. , L

r, 1a 2,. Bo qua tat ca c4c dién
trd, trir dién g néi dat, hay tim

di¢n tich méi qué ciu. Hinh 59

Khoéng khéng giita hai ban t dién phing chita ddy khi, tu duoc néi

v6i ngudn tao thanh cdp cic ion c6 dién tich +e. Hoi dién tich chay

- trong mach do sy chuyén dong cia céc ion bang bao nhiéu? V& dé thi
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phu thuéc cita dong dién vio théi gian. Gia thiét su di chuyén ciia cic

ion trong khi 14 khong déi.



§5. TU TRUGNG. BINH LUAT BIO - SAVART - LAPLACE.
DINH LY VE LUU SO TRONG CHAN KHONG.
PO TU CAM CUA CAC DAY DAN. BINH LY HO CAM

5.1. Mot dong dién mot chiéu 7 =10A chay trong mot day dan hinh elip.
Bén truc chinh va bdn truc nhd cia elip lan lugt 13 a=>50cm,
b =30cm. Xdc dinh cdm tng tir B trong chén khong tai tiéu diém
cha elip, biét phuong trinh cha elip trong hé toa 46 cuc la
r = p/(1+ecos), trong d6 tham s§ p =b’/a tam sai e <l.

5.2. Xéc dinh cam tng tir B trong chén khong tai tam O cla “dudng tron
fwon séng” (H.60) cé phuong trinh trong hé toa d¢ cuc la

1. —1-+bcosm¢>, trong 46 a =50cm, m 12 s6 nguyén, b la hing s0.

roa
Cuong do dong dién chay trong day dintrén / =10A.

o
! d I I
\ _ i’\’/ ); o
Hinh 60 Hinh 61 Hinh 62

5,3. Mot dong dién [ chay trong day din dugc udn vhu trén hinh 61. Tim
gié tri clia cAm ing tir B trong chan khong tai tam O cha dudng tron.

5.4. Xéc dinh cam éng tir B tai tAm cta mot tdm kim loai dong chat mong
¢6 dang tam gidc déu canh a, néu cho dong dién 7 chay qua tdm kim
loai d6 (H.62). B qua tir trudng cla cic ddy dén dén tam kim loai.

5.5. Tim cam img tir B cia i
trudng tai diém A trén truc clia
sng day. Diém A ohin dudng 4 _A@ 7
kinh céc ddy cla ong day dudi " . T
céc gbe 2a va 28 (H.63). Ong ikl [
day ¢6 N vong quédn déu trén
do dai /, ddong dién chay trong
6ng daylal. :

Hinh 63
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3.6.

5.7.

5.8.

5.9. Tl trudng trong mat phang ciia vong day

5.10.

40

Khi san xudt polyétilen, tam
polyétilen rong duge quin
theo cdc truc vét van t6c -
v=15m/s (H.64). Trong
qué trinh san xuat (chi yéu
do ma sit), trén bé mat cia \
tdm xudt hién dién tich phan
bd déu véi mat do o Xic
dinh gid trj cyc dai cla orva |
clia cam ving iy B & gan bé mat clia tAm. Biét rang khi cudng do dién
trudng £ =35kV/cm thi trong khong khi xuét hién dién tich (khong
khi bi danh thing).

Mot dong dién khong ddi 7 =20 A chay trong éng thanh méng hinh
tru bén kinh R =25cm, trén thanh 6ng c6 vét cit rong d =1mm song
song v6i truc ong. Tim cdm dng 1Y B bén trong Ong va & bén ngodi
cdch Ong khodng r >> R. - o

Mot day dan hinh try dai v6 han (H.65) g6m hai try déng truc, tru
trong dac bang kim loai ban kinh R,
duge 1am tir vat lieu c6 dién trd suat s
tru ngoai rdng ¢6 bdn kinh ngoai R,
dugc lam tir vat liéu c6 dién trd sust Ps.
Be mit ngoai chia tru dic va bé mit trong
clia try réng duge ndi dién v6i nhau. Mot
dong dién khong déi chay trong day din
va song song vdi truc clia né. Tim biéu
thiic tinh cam \ng tir B clia t trudng bén
trong va bén ngoai. :

Hinh 64

tron o6 dong dién chay qua la khong
dong nhat. Tir tinh d6i xiing c6 thé thay
rang tai 14m ciia vong day tir trudng dat
cuc tri. Hoi dé 1a cye dai hay cyc tiéy?

Bén trong mot mit cdu déng nhat din
dién c6 mot day dén chay tir diém A dén
diém B theo dudng kinh cia dudng tron
I6n nhét (H.66), Dong dién 7 chay trong
day dan tir diém B dén diém A sau dé
theo mat cdu vé diém B. Xéc dinh cim

B

Hinh 66



g tit bén trong v& bén ngoai mat cdu do cic dong dién chay trong
day dan va mat ciu sinh ra.

5.11. Mot qua cdu gé bén kinh R duge quén A

5.12.

5.13.

5.14.

bing day ménh sao cho cic vong day Tr
song song vdi nhau. Cic vong day dat N
sit nhau vd che mot nita quid céu

(H.67). Cudng d6 dong dién [ chay /
trong day. Tim cAm dng tir B tai tam

C cuia qua cdu. Biét téng s6 vong day

la N, cdc vong day c6 thé coi nhu cdc : )
vong diay phéng nim cach déu nhau |
theo cung cha vong tron 1dn, mat B

phing cla vong trdn 16n vuéng goc
v6i mit phing cdc vong day.

Hinh 67

Mot 8ng day ménh dai c¢é nhiéu vong

vGi mat do dong dién bé mat j va tiét dién ngang S =z’ dugc uén
cong sao cho truc ctia né tao thanh nira vong tron bén kinh R. Tim gia
tri cia cam \ng tir B tai tdm ciia vong tron nay.

Mot 6ng day quan trén mét mat cau khong nhiém tir ban kinh R. Mat
do dai ciia dong dién bé mat khong ddi va bang /. Tim gia tri cla cdm
vng tir B tai tAm mit cau. '
Mot soi chi tich dién dugc ciang theo truc cha mot try réng, trén moi
don vi do dai soi chi cé dién tich

N -0 #4

1
¥ = 3 107° C. Ngudi ta cho try quay quanh %w

truc véi van toc géc w = 1000 rad/s (H.68).
Xac dinh cam ing tir B trong thanh tru
cdach xa hai ddy, bo qua hiéu ing dién ap

va tit ca cc hiéu dng gay ra boi luc huéng *

tam. X4c dinh tir trudng bén trong try va

bén ngoai trong cdc trudng hop néu tru la: ”"Lr:‘“- T
a) Kim loai khoéng nhiém tir;

b) Dién moi (£ =3). : Hinh 68

41



5.15%, Mot tru dai, dac Jam bang chét dién méi phan cyc, vecto phan cyc tai

5.16.

moi diém cla tru hudng vao tam, con do 16n cba né ty & thuan véi
khoang céch dén truc doc cia try, tiic 1A 5=k (k =const, 7 12 bén
kinh vecto ké tir truc va vudng géc véi truc). Ngudi ta cho tru quay véi
van t6c géc @ quanhb truc cha nd. Tim cam ing tir bén trong tru cich
xa hai diu ciia n6 néu bin kinh tru bang R.

Mot dng dai thanh mong bang duyra duge tich dién va cho quay
nhanh. Hoi hinh dang cGa tir trudng duge tao ra nhw thé nao? Vén t6c
quay tGi han cta 6ng phu thudc vio dé6 bén co hoc cua duyra
o =6.10° N/m>. Ti s6 16n nhdt gidia tit trudng bén trong &ng véi dién
trudng trén bé mit ngoai clia 6ng bing bao nhiéu? Cho khéi lugng
riéng cla duyra la p=2,7g/cm’.

5.17*. M6t qua cdu tich dién ban kinh R quay déu quanh truc di qua tam ctia

5.18.

5.19.

né véi van téc géc @. Tong dién tich cha qua cdu ¢. Tim fr trudng cla
qua cdu tai khoang cdch r >> R, néu dién tich phan bd déu theo:

a) B€ mit ctia cdu;

b) Thé tich qua cau.

Mot khung hinh vudng canh / tich dién déu v6i mat do dién tich dai ¢ duoc
cho quay quanh mot canh véi van t6c géc @. Tinh momen tir 91 cia
khung.

Mét dia mong bén kinh R tich dién déu quay quanh dudng kinh c&
dinh clia né véi van téc géc @. Biét dién tich clia dia 12 Q, tim momen
tit 9 ciia dia quay.

5.20%. Theo s6 liéu méi nhat sai s& cho phép cha cic gia tri tuyét d&i coa

5.21.

42

q, -4,
qp
sai 6 ndy ¢ thé giai thich su tdn tai chia tir trudng Trai D4t khong? Tir
truong cha Trdi Pét B, ~3.10°T, trong luong rieng Trdi Dt
p~5 glem®. Gia thiét ring d6i véi cc nguyeén tlr cdu thanh Trai DAt

ti s6 gilta nguyen tir khéi va s6 thd tw nguyén tirla A/ Z = 2.

electron ¢, va cua proton g, tir thuc nghiém la 107, Hoi

Dong dién I chay doc theo mot hinh tru bing plasma bén kinh a c6
d6 dan dién phan b6 theo parabol A =A4,(1-r*/a*). Tim tir trudng
B(r) bén trong va bén ngoai tru theo su phu thudéc vao khodng céch r
tir truc try. -



5.22. Trén mét thanh déng thau minh duge udn thanh hinh tron cé quan déu

5.23.

5.24.

5.25.

5.26.

N =10" vong day din. Héi tir trudng B, & tam cha thanh 16n hon bao
nhiéu 1dn so véi tir trudmg B, 1ai tAm vong tron?

Hai dong dién c6 cung mat do
7 =1000A/cm’ chay theo hai huéng
nguoc nhau trong hai day din thing
dai vo han lam tir chat khong nhiém
tir vi cach dién véi nhau. Cic day din
dugc bao boc boi cdc mat try, trén
hinh v& mat cit cic day dan duge
gach chéo (H.69). Tim d6 lén va
huéng chia tix trudng tai khodng trong
P. Huéng cha dong dién dinh dau _
trén hinh v&. Khoang cich giiia cic Hinh 69
truc tru AB =d =5cm.

X4c dinh o trudmg bén trong clha khe tru réng dai v6 han dugc khoét
trong mét day din hinh try dai v6 han, dong dién chay trong day dan
c6 mat do j phan bd déu theo tiét dién day dan. Khoang céch gitfa truc
cha day dan va tryc cha khe réng 1a d.

Mot tu dién phing cé cdc ban tu dang dia ban kinh R duge néi véi

ngudn khong ddi hieu dién thé U. Khoang tréng giifa cic ban tu duge
2
dd ddy dung moi din dién y&u véi hang s6 dién moi £(2) =&, + %,

dién dan sudt A(r)= ﬂﬂm , trong d6 d 1a khodng cdch gilta cdc ban
tu, z 12 khodng céch tinh tir ban tu dudi, r 12 khodng céch tir truc cla
tu. Xdc dinh mat d¢ dién tich khéi p(:",_ z) VA

dién tich toan phdn Q tap trung trong dién Vi
moi. Cam tmg tir B(+) bang bao nhiéu? Bo
qua cdc hiéu ng canh.

Trong mat phing xy ngudi ta dat mot vong
day dén bin kinh R, c6 dong dién I chay
qua. Tim thong lugng clia cdm img tir glti
qua phan gach chéo cha mat phing xy néu
R=10R, (H.70).
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5.27.

3.28.

5.29.

5.30.

5.31.

5.32.

5.33.

44

Mot cap déng truc gdm day dén dic ban kinh r bén trong va vé ménh
bén ngoai ban kinh R. Tim do fir cAm cha cdp trén
mét don vi dai. 20 mm

Xéc dinh do tr cdm L ciia day din cho trén hinh 71. Y-
Déng dién chay trong day dan dudng kinh 1mm dét
theo truc clia 6ng kim loai méng dén ddy cua 6ng
kim loai (ddy c¢6 han diy dién) vi chay nguoc
tré lai theo thanh dng. Kich thuéc éng cho trén
hinh vE, —‘;—
Cung mot dong dién chay trong hai day déin dai
song song theo hai huéng nguge nhau. Hai day din
déu c6 tiét dién wron bén kinh » =2mm, khoang
cdch gilta chiing d =2cm. Tim d¢ ty cam L, trén
mbi don vi dai cua h¢, chi xét dén tir trudng bén
ngoai céc day dén. - Hinh71

400 mm

—={t

“(

CF

Trén mot 161 tr cé quan hai cuén day. Do cam
ng tir cia cac cuén day biét lap twong dng 1d Z, =0,5H.L, =0,7H.
Hoi do hd cdm M ciha chiing béng bao nhieu? Bd qua su tiéu tén cla tir
trudng.

Bén trong mt Ong déy khong khi manh ngudi ta dat mot cuén day
phing nhé v6i s6 vong day n=40 va tiét dién vong day S =10cm?,
dong dién chay trong cugn diy / =1A. Chiéu daj ong day /= 50cm,
s6 wvong diy «cua 6ng day

N =10000 vong. Xac dinh tir théng cha ///

cudn day gui qua cac vong day cha ong. /
Huong ddn. ding dinh 1§ vé su bing

nhau cta cdc hé cam (dinh 1y tuong hd).

[ g

Tim tir thong ciia tir trudng do mot khung
hinh vuéng canh a, dong dién trong

khung 7 sinh ra, giii qua nita mat phing b g
cdch canh khung mot khoang b (H.72). 71
Tinh h¢ s8 h6 cdm M gitta mot cuén day Hinh 72

quén trén hinh xuyén tiét dién chit nhat '

va diy dan dai vo han chay theo truc xuyén. D¢ Ién canh ti€t dién
ngang cia xuyén song song véi day dan 1a a, canh vuéng géc véi day
dan Ia b, ban kinh mat trong ctia xuyén 11 R, s6 vong chia cuon day N.



5.34.

5.35.

5.36.

5.37.
4t ¢ cac kich thudc dai nho hon B 1dn so véi 6ng day 16n (hai cudn

Bén trong mot ng day dai v6i mat do » vong/cm cdch xa hai dau clia
né ¢6 dat mot thanh nhiém t véi momen tr 9% hudng doc theo tryc
ong day. Kich thudc thanh tir rét nhd so véi dudng kinh vong day. Tim
r thong di xuyén qua ong day.

Trén bé mit mot xuyén tron tiét dién chit nhat kich thuée ¢ =17,2cm,
b =5cm c6 quan day din manh voi s6 vong N = 1000 vong (cudn day
khong thé hién trén hinh 73).
Ngudi ta 16ng vao xuyén mot
cuon day véi s6 vong n =100
¢6 dong dien I =1 A chay qua.
Bin kinh trong cia xuyén
R =10 cm. X4c dinh tir théng Hinh 73
cia cudpn day gl qua céac
vong day trén bé mat xuyén.

S onl

Bén trong mét 6ng day dai /,

tiét dién S, mat d¢ quéin day » ' U U U g
c6 dat mot cudn day vdi dién o N &

tich vong day o va sd vong N
(H.74), Hai cudn day méc ndi Hinh 74

ti€p v6i nhau. Hoi d6 ty cam

L clia hé s& thay d8i nhu thé ndo theo su phu thude vao géc & gilta hai
cudn day? Do tu cam cla cudn day nho 13 L.

Bén trong dng day dai do ty cam L, dat dong truc mot 6ng day nhd b

day déng dang). Hai cuon day mic ndi ti€p v6i nhau. Tim do ty cém
cua hé. Biét ring s6 vdng day chia hai cudn 12 nhu nhau.

§6. TU TRUGNG TRONG VAT CHAT. VECTO 3 VA /.

DINH LY VE sy TUAN HOAN TRONG VAT CHAT.
CAC VAT SiEU DAN TRONG TU TRUGNG

6.1. Can phdi cho mot dong dién 7 bing bao nhiéu chay trong mot dng day

manh dai, quin mot 16p véi mat do quén » [vdng/cm], sao cho cam
fmg tir B clia né bing cam Umg tir cia nam cham vinh ctiu ¢ cling
kich thuéc. Cuong do tix hod & khong déi va hudng theo truc.
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6.2. Cuong do tir hod 7 chia mot thanh dim hinh chi .
nhat nhu nhau tai moi diém cda thanh va huéng l ] l l
doc theo tryc thanh (H.75). Tim méat d6 bé mit &
cia cdc “dién tich 1" trén cdc mat ddy thanh va
quan he¢ gifta B vd H bén trong thanh. Phdc hoa
hinh dang cha céc trudng B va A ben trong va
bén ngoai thanh ddm (mét céch dinh tinh). Hinh 75

6.3. M6t tdm dai vé han lam bang sit tir dd nhiém tir, _
vecto cudmg do tir hod 2 vudng géc v6i mit phing clta tdm. Tim céc

trudng B va A bén trong va bén ngoai tam.
6.4. M6t t4m dai vo han lam béng sat tir da nhiém tiY, vectd cudng do tir hod

Fsong song v6i mat phing cha tdm. Tim cic trudng B va H beén
trong va bén ngoai tdm.

6.5. Mot nam cham vinh citu di 2/, bén kinh 7, c6 cudng dé tix hod 7= const
(H.76). V& dinh tinh céc dudng B va H. Tim cam tng tir B tai diém
A. N6 16n hon bao nhi€u 1an so v6i cAm ving tir tai diém C?

6.6. Mot tru dai 1am oy chat A
duoc tr hod déu cé A
vectd tir hod hudng theo
truc ciia né (H.77). Cam
tng tr tai diém A 1a
B,=01T. Tim gin
ding cam tng tx B,

e | £
NN NN

b

i —m— ———

4

gan ddu cla tru ngin
cling lam t chat ndi
trén, néu k=5.10"D.

- /—L\

Hinh 76 Hinh 77

6.7. Mot thanh lam bing vat liéu tit (¢ >>1) cé dang ,
tra bén kinh r dugc dit trong tr truong ngoai |
dong nhat B, huéng doc theo truc cha né (H.78). / |
Trong tru dai v6 han, cAm tng tir B, nhu ta d3 |
biét, bing uB,. Hiy xdc dinh do dii nho nhat / -—qj
dé cam Ung tf tai tam tru c6 gi tri khac véi gid
tri trén khong qud 1%? ' Hinh 78
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6.8.

6.9.

6.10.

6.11.

6.12.

Mot dia tron ban kinh r lam béng vat liéu tr (g >>1) dat wong nr
trudng ngoai déng nh&t B, hudng doc theo truc (H.79). Trong dia vo
cing mong cam ting tir B, nhu ta di biét bang B,. Xdic dinh do day l6n
nhat [ cha dia dé cam {ing 1 tai tam dia khéac so v6i B, khéng qua 1%?

@%

Hinh 79 Hinh 80

Cim tng tir trong chén khong gén bé mat phang cfia chét tir bing B,,
vecld B tao vGi phdp tuyén # ciia mat phang mot géc 6 (H.80). HE s6
tir thdm cla chat tir 14 g Tim:

a) Tir thong P, cua vecto H gli qua mat cdu S bén kinh R c6 tam
nim trén bé mat chat tir;

b) Luu s6 cia vecto B theo khung vudng G canh ! nim & vi tri nhu
trén hinh vé.

Trén mot 151 sit hinh xuyén tiét dién vuéng (canh a=4cm), dudng
kinh D =40cm, ¢é quén déu mot 16p day dén. S6 vong day N =500.
Cudmg d6 dong dien 7 =1A chay trong day dan. Hé s& tir thdm ciia sit
2= 400. Tim tir thong qua tiét dién cta 15i sit.

Néu xuyén bang sat 0 bai trude duge -
cit & mét vi tri tao thanh khe ho day
d =1mm thi tit thong ® bang bao
nhiéu? B6 qua su tiéu tin clia cic
dudng sic tir,

Dong dién / chay trong mét cudn
diy ctia nam cham dién ¢6 N vong
day. Xac dinh cam {mg tir trong khe
hé, néu tat ca cac phan cua 16i c6
ciing ti€t dién, do tr thim cla vat ;
litu 16i l1a g Cac kich thuéc hinh
hoc dugc cho trén hinh 81, d <</. Hinh &1

?nnnn(\nnn?
=

47




6.13. Mot 16i hinh xuyén duogc tao tir hai
nira, 1am bang hai chat sit tir khéac
nhau ¢6 do tir thdm 14n lugt 12 4, 2,
(H.82). Téng chiéu dai cha 15i bao
gém ca hai khe hd d 1a L. Dong dién /
chay trong cuén day cia 16i cé6 N
vong. Xac dinh cdm iing tir B tai khe
hé. Bd qua su mat mat tix trudng.

6.14. Mot chat sat tir ¢6 do tixr héa du
Fo= 0,21A/m, cudng dod ur du

S

Hy= 10° A/m, dudng tit hod 2 (H)
T

¢6 dang mot phan tw dudng tron (H.83). Tir vat liéu ndy ngudi ta IAm
mot nam cham vinh ciru hinh xuyén tiét dién vuong ¢ mot khe ngang.
Ban kinh trong cha xuyén # =1,5cm, ban kinh ngoai », =2,5cm, do
rong khe o = 5 mm. Tim cam dng tir trong khe cat. Bd qua sy mat mat
clia tir trudng.

6.15. L5i manh ciia mt cudn day hinh xuyén dai ! duoc 1am tiy chét sat tir.
Cudng doé tir trudng nho nhat khi do tir hod cha vat lién dat gid tri bao
hoa (2 = 2,,) la H = H,,. Xic dinh dong dién /, nhé nhat chay trong
cudn day sao cho d6 tir hod dat gid tri bdo hoa. Cén phai lam khe ¢6 do
day d béng bao nhiéu d€ d¢ tir hod cia 16i khong dat gié tri bdo hoa?
Dong dién trong cudn diy I > [, s6 vong cia cudn day 1a N.

2.47.10* Afm #
Z
ghh _____ T
|
|
|
|
|
|
|
I
Hy H.10 Yz, Alm ‘ Hy, H
Hinh 83 Hinh 84
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6.16.

6.17.

6.18.

Trén hinh 84 biéu dién su phu thudc chia do tir hod J vao cudng do t
truong H cia vat lieu ding dé lam 16i cho mot cudn day. hinh xuyén
manh ¢6 N vong. Chiéu dai cu¢n day (chu vi) 12 L. Trong 16i ¢6 mdt
khe hep cit ngang rong /.

a) Vi gié tri nao cha dong dién [, trong cudn day thi xudt hién tit héa
bdo hoa cla 16i?

b) Cam (g ti B trong khe s€ thay d68i nhu thé ndo néu [ > 1, ? Céc gid
tri &,,, H,, cho trudc. '

Trén mot 161 sit tiét dién khong déi dai / = 1m, khe hé d =1 mm, quin
cudn day c6 N =1600 vong, dong dign chay trong cudn day I=1A

(H.85). Sy phu thudc B(H) cha vat liéu lam 16i duge bi€u dién trén
hinh 86. Xéc dinh tir trudng trong khe.

25 —

/
20 ,/

/

w15 7

2 1/
a mw/
' 5

0 5 10 15w 2
H.(10 74z ), Alm

" Hinh 85 Hinh 86

Mot 161 manh hinh xuyé&n bén kinh R
lam tir sit mém c6 u>>1. Ldi duge
cét lam doi theo dudng kinh va tich xa
nhau mot khoéng L, sau do mét trong
hai khe (khe A) duge ndi bang mot nam
cham vinh ctru (H.87). D0 tir hod cla
nam cham Z. Bé qua sy mét mét cia tit Hinh 87
trudng. Tim tir trudng trong khe B.
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6.19.

Mot 16i hinh xuyén véi do tir thdm w2 >>1 duge cit doi theo dudng
kinh va tich xa nhau khoang / << . Ban kinh cia xuyén 1a R, ban
kinh 181 1a r (» << R), M6t khe ca 181 dugc nsi bang mét nam cham
vinh ctu (hudng cia vecto cudng do tir hod 3 vudng géc véi mat
phéng cit), khe con lai dugc lap ddy bang chat dién moi (H.88). Cim
Ung tir trong khe dién moi bing B,. Hoi cim tng tir trong dién moi
bing bao nhiéu néu nhiing c4 hé vio moi trudng c6 d6 tir thdm x (béng
d6 tir thdm cha 16i)?

6.20%, L&i hinh xuyén véi do tr thim

6.21.

6.22.

#>>1 duoc cat theo dudng kinh va
téch xa nhau / << #. Ban kinh xuyén
R, ban kinh 161 r (r << R). Mot trong 2r
hai khe duoc cheén khit bing mét nam 'I]:

cham vinh clru ¢6 vecto tir hod vuéng

goc v6i mat phing cit (H.88). Hoi

cam ung tir trudng tai tdm O s& thay

ddi bao nhiéu lan néu khe ho con lai

duoc 14p ddy bing chat c6 do tir thdm Hinh 88

ciing bang 1?

Can phai lam m6t nam cham dién dé né tao ra trong khe h& cam ing tir
B=IT. Chiéu dai 15t sit /=140cm, do rong khe hé khong khi
a=1lcm, dudng kinh 18i d = 6cm. Hot cuon day phai cé s6 vong t6i
thi€u bang bao nhieu, néu sir dung day dong tiét dién S =1mm? véi
cudng dé dong dién gidi han khéng qua 7 =3A? Tim hiéu dién
the can dat gita hai ddu cuon day dé nhan duoe tir trudng cyc dai.
Gia thiét do tr thdm cha sit bing 10°. Dién w6 sufit ciia déng
£=17.10°Q.m.

Mot qua cdu thép duge cho nhiém tir trong o trudng ngoai dén bao
hod. Sau d6 ngt tir trudng ngoai. X4c dinh lugng tir dw Z ca qua cdu,
néu B va A lién hé v6i nhau bdi bidu thic B = B,(1+H/H)). D6i véi
loai thép ding dé lam qua cdu trén B, =1T, H, = 4.10° A/m. He s6
tiéu tir clia qua cdu B =47/3.

6.23%. Mot qua cdu ban kinh R 1am tiY ch4t sién din loai I dat trong ti trudmg
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dong nhat khong déi c6 cam ing tir B, Xdc dinh tir trudng B bén
ngoai cdu, néu tit trudng B, vin chua 1im mét tinh siéu din ciia qua
cdu. Tim mat do bé mat ciia ddng di¢n siéu dén j.



6.24. Mot mit cdu siéu dan ban kinh R dat trong tit trudng ngoai dong nhét

6.25.

6.26.

6.27.

6.28. He s6 tu cam cla cugn day dai mot

va yéu. 3 hai di€m beén ngoai d6i xing qua tam cdu va nim trén mat
phing xich dao vuéng géc Vi tir trudng ngoai cd hai con muéi biét
bay doc theo dudng siic tir trudng ngoai. Khoang cich ban dau giita
chdng 27, > 2R. Hoi chiing ¢ ihé bay gan nhau dén khodng céch bao
nhiéu néu chiing dong thdi bay vé mot hudng va véi cung mot van tc
khong déi? _‘
Day siéu din dai ban kinh R dat trong tir trudmg dong nhat B, vuong
géc véi truc cha day dan. Tim sy phéan b6 clia cudng do dong dién bé
mat trén day dan i,,(8), néu tir trudng B, chura 1am mat tinh siéu dan
cha day din. Tiv truong B bén ngoai day dén bing bao nhiéu?

Hing s& tlr z cha “khi Iy tudng” tao b&i mot s6 lugng rdt 16n cic qua
cAu siéu din ban kinh r s& khac don vi 1a bao nhieu? Mat do cic qua
ciu rit nho sao cho nr’ <<1.

Mot cuén day manh hinh xuyén
quin tréen mot 16i réng khong
nhiém tir (H.89) ban kinh R, c6 N
vong. Cudng do dong dién chay
trong day dan 1. Hoi tir trudng tai
tam O bang bao nhiéu? Tu trudng
fai tam O s& bién doi nhu thé nao
néu ngudi ta dat bén trong cudn
day mot qua cau siéu din nho bin
kinh r, <<r?

2r,

16p thay déi nhu thé nao néu O giifa Hinh 89

cudn day ngudi ta dit mét qua céu .

siéu dan ban kinh # = 1mm nhd hon nhiéu so. v6i bén kinh vong day?
Biét chiéu dai cuon day ! = Scm, s6 vong N =250.

6.29. Trén dudng truc clia mot &ng day siéu dén dai noi tat hai ddu (mat 46

quén n, cudng do dong dién I) & cich xa hai ddu c6 mot qua cdu nhod
(r << R) 1am bing chat khong nhiém tur. Khi lam lanh, qua cdu
chuyén sang trang thdi siéu dan. Sau d6 tai diém ndo clia 6ng day s€ ¢
tit trudng 16n nhét va né bing bao nhiéu?

6.30. Do tu cam chia mot vong day manh ban kinh R =1cm s bién déi nhu

th€ nao néu dit né céch mat phing siéu dan vO han mot khoang
& =10 cm? Mat phing vong day song song v4i mat phang siéu dan.
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6.31

6.32.

- D6 wr cdm ctiz mot vong day manh bén kinh R =1cm s& bién déi nhu
thé ndo néu dat n6 cich mat phing sieu din vo han mot Khoang
h=10cm? Mat phang vong day vuéng géc v6i mat phing siéu dan.
Mot vong lam tir day ménh dat trong tir trudng déu c6 cam Ung tir

" B=10""T v vuong géc v6i miat phing vong day, sau dé ngudi ta 1am
lanh dua vong day vé trang théi siéu dan. Tim cuong do dong dién sau
khi ngat wr trudng, néu ban kinh véng R=5cm, bdn kinh day
r =1mm.

: _' Huong dén. D6 tr cam cia vc‘mg_létn bing day manh (néu dong dién chay
_ trén bé mit) trong hé Gauss cho bdi biéu thic L = 4zR[In(8R/r) - 2].

6.33.

6.34.

6.35,

6.36.

6.37.

Mot day dén thang dai treo song song phia trén cdch bé mit clia mot
vat siéu dan phéng loai 1 mot khodng h. Cudng do dong dién chay
.trong day din la /. Tim mat d¢ dai clia dong siéu din i chay trén bé
mat chdt siéu dan.

Huing ddn. Sit dung phuong phép anh dién..

Mot nam chAm vinh ciru nhé khoi luong m =4,8g bay theo phuong
ngang ¢ d6 cao 4= 4cm trén bé mat phng clia vat siéu din. Sir dung
phuong phép arh dién tinh cudng d6 tir trudng /1 sdt bé mat vat siéu
dan bén duéi nam cham. Khi tinh todn, coi nam cham nhu mot ludng
cue 1ir nho.

Trén bé mat cha mot vat siéu dén loai 1, cach mot 16p cach dién day
h=5mm ngudi ta dat mét vdng nhd siéu din bén kinh R =10 cm ¢6
dong / chay qua. Hoi dong 7 bing bao nhiéu thi vong nhod s& bit ddu
bay trén vit siéu din? Khéi lugng cha vong m=1g.

Trén bé mat siéu din ngudi ta dat mot day din thang, manh cé dong
mot chiéu chay qua. Gia thiét trong lugng dai ciia day ddn p, =2 g/m.
Hbi day dén s& treo tu do cdch bé mat siéu ddn mot khodng bing bao
nhiéu, n€u dong qua day din 7 =20 A?

Tim sir phén bs dong dien bé mat / cha mét mat phing siéu din, néu
~cdch bé mat #=1cm c6 dat mot day din thing, di dii song song véi

- mat phéng siéu dan. Cudng do dong dién chay qua day din 7 =10A.

6.38.
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Tim luc f tac dung Ién mot don vi dai clia day din.

Tai thoi diém 7=0 mot dng day siéu dan d6 w cam L =0,5H dugc
noi véi nguén é=4sint (trong d6 & =20V, @/2x =50 Hz). Bén
trong 6ng day c6 15i véi do tir thdm z =100. Tim cudng d6 tir hod



trung binh Zciha 16i trong mbi chu k¥ dao déng clia nguén, bi€t mat 4o
cuon day n=10[vong/cm]. B qua dién & trong cla nguon va hién
tugng tir ré trong 161

6.39, Xac dinh hé s6 ty cdm L cta cdp déng tryc duge tao bdi mot thanh sét

(u =1000) va mot ong déng (u =1). Cép dugc ndi tat & mot dau bang
mot dia dan dién. D¢ dai thanh sat va 6ng dong A =10cm, duong kinh
thanh sit 27 =2 mm, dudng kinh trong cta ong 2r, =9 mm, dudng
kinh ngoai 2r, =10cm. Gid thiét rang trong 15i sat va ong déng cdc
dong dién phan bd déu theo ti€t dién. :

6.40. Xéc dinh hé s6 tyw cdm cia mot cap déng truc dlrUc tao boi 161 dan dién

va Ong. Cap duge ndi tat véi nhau & mot ddu bang mot dia dan dién.
Chiéu dai 16i va ong A =10cm, dudng kinh 18i 27 =8mm, dudng
kinh trong cta ong 27 =9 mm, dudng kinh ngoai 2# =10 mm. Khong
gian giifa 16i va ong dugc lap day dién moi bang chat st tir véi do tir
thdim u = 20. Gla thiét rang trong 101 vi éng dong dlén phan bd déu

- theo tiét dién.

6.41.

6.42.

Mot tru sat ban kinh a=1 cm, chiéu dai L= IOCm dat bén trong mot
6ng day cé dong xoay chiéu tin s6 50Hz chay qua. Dong dién 1am tru
sit bj nhiém tir tir gid tri B,, dén - B, vatk —B,, dén B,,. Truc ciia
dng day va truc cla tri song song_vc’fi'_nha'u. Tinh nhiét tir tré Q sinh ra
trong tru trong thdi gian ¢ =1 phiit. Hinh ti r& c6 thé 1y tudng hod
bang dudmg hinh chif nhat nhu trén hinh 90. |

B

AH=10V% (A/m) B o

~ Hih% ) Hinhp1
Doéng dlen 1, =1A chay qua mét cuﬁn day km ducc quan quanh mot .
ong diy dai ¢6 bdn kinh R =1cm. Bén trong 6ng day dat mot 16itlrcé

do tir thdm u = 50. Doc theo tryc 18i tir c6 dat mot ngdi nd ¢ ban
kinh r4t nho so véi bin kinh R cba 16i tix (H.91). Khi chdy day né, mot
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'song rung (khong phé huy 16i) truyén theo 16i v6i van t6c v = 3 km/s.
Trén mat séng tru xdy ra sy chuyén pha loai mot, khi d6 do vir thim cia
16i giam xu6ng 1 vi giit nguyén gié tri ndy trong tat ca viing ngoii mat
dau séng. Hoi dong dién trong cudn day cha ng day s& thay ddi nhu
thé nao theo thoi gian /(r)? Gi4 tri 16n nhat cha déng d-ié'n b%mg bao
nhiéu va né dat dugc tai thdi diém 7, nao?

§7. CAM UNG TU. NANG LUONG VA CAC LUC
TRONG TU TRUGNG. SU BAO TOAN TU THONG
TRONG CAC MACH SIEU DAN

7.1. Mot dia déng c6 ban kinh @ =10cm quay trong mot tir trudng déu véi
van toc 100 vong/s. Cam img tir huéng vuoéng géc véi mat phing dia
va bang B =1T. C6 hai chéi quét: mét trén truc dia, mot trén vanh dia,

noi dia véi mach ngodi gém
mot dién tr¢ R=10Q va moét
ampe k€ c6 dién tré khong /
ddng ké. S6 chi cha ampe k&

bing bao nhiéu? &= J
nhiéu véi diéu kién cha bai /
todn truéc néu thay dia bang

moét banh xe hat nan hoa ¢6 Hinh 92
cung ban kinh véi dia nhu trén -
hinh 92. B qua dién trd clia banh xe.

A

R

7.2. S6 chi cha ampe k& s& bang bao

7.3. Dong dién 7 hinh sin cao tan / =10"Hz chay trong mét day dan thing
dai. Bwa mét khung day vuodng canh a =17,2 cm dén gin day dén, mot
canh cha khung c¢6 lap béng dién (H.93). Khi khung cdch day din
b=10cm béng dién sdng binh thudng. Xéc dinh dong dien hiéu dung
1,, trong day dén, néu dé dén dién sdng binh thuong cin mét hiéu
dién th€ U =6 V. Bd qua dién trd ciia khung.
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7.4.

7.5.

7.6.

Hinh 93 Hinh 94

Trong mot éng day hinh xuyén manh cudng do dong dién tang tuyén
tfnh theo thoi gian [ = [,f/7;7 =107s,/, =10 A. Xung quanh xuyén
(H.94) c6 quén mot vong day ho. Mot ddu cia milivonké néi voi dau 3
chia vong day, dau con lai clha milivonk€ ldn Juot néi véi dau 1-2-3-1
clia vong day. Hoi milivonke s& chi bao nhiéu trong mdbi trudng hop?
Dién tich cdc vong day clia 6ng day § =10cm?, mat do quén day
n =100 vOng/cm.

Trong mot éng day khong khi dai, ban kinh vong day #, =lcm, mat do
quén day » =10 vdng/em c6 ddong dién tang dan véi van t3c khong doi

©Sf /4t =100 AJs. Hoi dudng stc clia dién trudng xody E s& c6 hinh

déng nhu thé ndo? Tim gid tri cba E tai khodng cich 27, tinh tr truc
ong day. Dién trudng E va cam tng D s€ thay déi nhu thé nao né€u cho
6ng day vao trong mot dién moi dong nh4t khong nhiém wr véi hing
s& dién moi £ =27 _

Trén mot 16i st hinh try c6 tit thong dong
nhit @ = ®,cosat di qua ngudi ta 16ng mot
xuyén bing dién moi ¢ hing sd dién moi &
(H.95). Tren xuyén c¢6 mot khe khong khi vo-
ciing nho tao boi hai nhét cat gin nhau doc
theo mat phing kinh tuyén. Tim cudng dd
dién trudng E trong khe theo su phu thuge vao
khoang céch r tinh tir tryc try. Hinh 95
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7.7. Hai dia ban kinh R, va R, quay véi van t6c Y
S e
g6¢ w trong tit truong ddng nhit B vuong

géc v6i mit phing 2 dia (H.96). Tim cha &, 9 &
hai dia n6i véi cdc ban cha tu C,, con vinh I
1| '

dia thong qua chdi quét néi véi tu C,. T G

hi¢u dién thé trén céc tu. ' Hinh 96
7.8. Mot doan thanh din ddi /=10cm, khéi ér

luong m =10g trugt khong ma sét doc theo {I

hai ray théng diing, phia dudi néi v6i nhau
qua dién trd R =2, phia trén n6i véi 3l

Yool
nguén ¢ =1V, dién ud trong » =20 (H.97). 8999
Ca h¢ nam trong tir trudng déu c6 cam g tr QOO
B =1T, vubng géc véi mat phing hinh vé va : R
huéng ra ngoai. Tim vén t6¢ 6n dinh cha Hinh 97

thanh dén trong trong trudng, bd qua dién tr
cha ray va thanh din. Véi su twong quan ndo ciia céc tham s6 trong bai
thi van ¢ 6n dinh s& hudng xung, huéng len?

7.9. Mot thanh din dai /=100cm, khéi R
lugng m=100g, dién tr¢ R =0,01Q —{
¢6 thé trugt khong ma sat trén hai ray . —
théng diing, phia trén va phia duéi noi gl e l_l_v_‘
véi hai dién tr& R=0,01Q (H.98). 5060
Heé nam trong uir trydng déu B=0,1T 8gg

vuéng géc v6i mat phing hinh vé.
Tim van tc 16n nhat cha thanh din
trong trong trudong. Bo qua dién trd Hinh 98

cua hai ray truot. _

7.10. Méy phét dién dinamé don gian gom mot khung day chif nhat S véi n
vong day, dién trd trong r, quay véi van téc géc @ trong tir trudng déu
B. Xéc dinh momen M tdc dung lén khung va cong suit trung binh N
dé quay mdy. M4y lam viéc trén tai R.

7.11. Bén trong mot 6ng day nhé dai véi mat d6 vdng diy n c6 mot cudn day
phéng nhd (tiét dién cun day S, s6 vong N). Trong cuén day c6 dong
di¢én mot chiéu 7 chay qua. Géc o gitia truc cudn day va truc &ng day
thay déi theo ham a(¢) = g, cos o, trong d6 o, 1a dai lugng rat nho.
Xéc dinh bién do va tdn s6 clia hicu dién the giita hai ddu ong day.

L_r
R
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7.12*, Bén trong mét 6ng day nhd dai, truc ndm ngang, ¢ mot kim nam

7.13.

cham nhd ndm can bing trén mot ddu nhon va cé thé quay ty do quanh
né. Doc theo truc 6ng diy ngudi ta dat mét tir truong ngoai déu véi
cam tng tir B,. Tai thoi diém ban ddu kim nam cham nam ngang léch
mot géc nhd &, so véi phuong cha B, va ding yén. Sau dé kim duge
thé ra. Tim bién do va tdn s6 cha suét dién dong xudt hién & hai ddu
cudn day cia 6ng day. S8 vong day trén mot don vi dai cha 6ng day Ia
n [vOong/cm], momen qudn tinh cta kim nam cham so véi truc quay J,
momen tr I _

Mot ludng cuc tir véi momen
91 quay vdi tin s6 @ quanh
truc di qua tam va vudng goéc
v6i momen tiy (H.99). Tim dong - \/
dién trong khung tron phiang c6
dinh bén kinh a, dién tr& R nim
cach ludng cuc mot khoing - Hinh 99

[ >>a. Phdp tuyén 7 clia mat

phéng khung day vuéng géc véi truc quay ciia ludng cie. Bo qua do tu
cam ctia khung.

f
=}

7.14. Mot 14 kim loai din dién t6t dugc dua dén cdch mot cudn diy nhd mot

khoang a. Cudn day cé s6 vong N, dién tich vong day S. Trong cufn
day ¢6 dong 7 (gi4 tri hi¢u dung) tin s6 . Tim sudt dién dong phu #
sinh ra trong cudn day sau khi dua 14 kim loai lai gan. L4 kim loai
vudng goc véi truc cudn day.

7.15. Hai vong day trdon déng truc ban kinh R v r (r << R) nédm cich nhau

mdt khodng R. Cho dong i =i,cosax chay qua vong nhd. Tim ddng
1(t) trong vong day 16n, biét dién tré ca né bing R,.

7.16. O tam chia mot vong day ban kinh R, n6i v4i von k&€ xoay. chiéu c6 mot

nam cham nhd hinh try, cdm iing tir du cba nam cham bing B. Chiéu

. dai va ban kinh tru tuong ng 14 I va r. Cho nam cham quay véi van

t6c géc @ quanh truc nim trong mat phing vong day va vuong géc
truc try. Xéc dinh sG chi cha von k€. Gia thi€t r <</ << R,
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7.17.

O giita hai day din manh dai song song ¢6 mot nam cham nhé hinh
tru. Truc nam cham vudng géc véi mat phing day din. Mot phia cha
hai day din dugce ndi véi nhau, phia con lai néi véi milivonké. Khodng
céch giita hai day bing 2/, khéi lugng nam cham m, trong lugng riéng
o, cam Ung tir du B, nam cham dugc nung ndéng cao hon nhiét do
Curie. Hoi kim déng hé do léch bao nhiéu?

7.18. Trén tryc cach vong day ban kinh R =1cm mot khoang L =10cm tai

7.19.

7.20.

7.21. Mot qua cdu siéu din kim loai bay vé€ huéng dng

7.22.

58

mot thdi diém xuét hién ludng cuc tir song song véi truc vong day va
chuyén dong doc theo truc véi van t6¢c v =1km/s. X4c dinh cuong d¢
dong dién / trong vong day, néu dién tr§ cta né r=0,001, con
momen tit clia ludng cuc 91 =0,1.107 }/T.

Mot vién dan nhiém tir bay doc theo truc clia mot cudn diy phing néi
véi dién k€ xung kich thong qua mot nén dong. Vién dan nhiém tir doc
theo tryc ctia nd, kich thudc vién dan nhd so véi dudng kinh D clia
cudn ddy. Xac dinh momen tir 2 cha vién dan, biét rang dién k€ léch
mot géc ¢ sau khi vién dan bay qua. Cho hang s6 xung kich cha dién
k& b [rad/C], sG vong cha cudn day # va dién trd mach R.

Mot qua ciu siéu dan bay vé hudng 6ng day doc theo truc clia dng.
Cam tng tif tai tam Ong ddy B =0,I T. Hoi van tdc ban ddu cia qua
cdu phai bing bao nhiéu dé né cé thé bay xuyén qua 6ng day? Dudng
kinh 6ng day l6n hon rét nhiéu lan so véi dudng
kinh qua cau. Trong lugng riéng cia chat lam
qua cau p =8g/cm’.

S

N

day doc theo truc clia 6ng. Tir trudng 6ng day
B =0,1T. Hoi van 16¢ ban ddu cha qua cdu phai h
bang bao nhiéu dé né c6 thé bay vao ong day?

Ban kinh qua cdu R =2cm, khéi lugng m=1g.

Mot nam cham thing NS ndm trén truc clia mot @
vong tron ban kinh « tao bai # vong day, hai dau

ciia vong day dugc néi voi dién k€ xung kich
(H.100). Khoang cach gifta tam clia vong day va
tam clia nam cham bang 4, kich thuéc clia nam
cham rat nhd so véi & va so véi ban kinh vong

day. Truc cla nam cham vuéng géc véi mit
phang vong. Xdc dinh momen tr 9% chia nam Hinh 100




cham néu khi dua né ra xa vong day dién k& xung kich léch mot géc
@. Cho hing s& xung kich bing b[rad/C], dién tré ciia mach (ké ca
dién trG cua dién ké) R.

7.23. Trong mot qua cdu bang sit tit ngudi ta cua

7.24.

7.25.

mot khe hep sau va cho qua cdu nhiém tir
dén bdo hoad, vecto cudng do tir hod
vuéng géc véi miat phing khe. Sau dé
ngét ti trudng ngoai. Dudng tiéu tir cua
chat lam qua céu J(H) ¢6 dang mot phéan
tu dudmg tron (H.101). Tir trong khe
ngudi ta kéo mot khung day phang dién
tich S=10cm”> véi s6 vdng day
N =1000. Khung dugc noi voi dién k&
Tim dién luong @ di qua dién k& Di¢n trd
toan phdn cha mach R=100%, H, H
H,=-5/(47).10° A/m, J, =027 A/m,

hé s6 tiéu tir clhia qua cdu bing 47 /3.

)

Hinh 101

O cdc mat phing miit trén truc clia 6ng day dai ngudi ta déi cac nam cham
nhé, thé tich mbi chiéc ¥ = lem’ va nhiém 1 47 =12,5.47.107 A/m
huéng vao nhau theo cic cyc doi nhau Céac nam cham duorc tha ra, sau
d6 ching dinh & tam Ong day. Ong day dwoc néi tit qua dién &
R =1Q. Hbi dién tich O chay qua mach 8ng day bang bao nhiéu? Ong
day duoc quin véi mét d§ » =1000 vong/em.

Bén trong mot cudn day ndi kin bang day siéu din
hinh xuyén v6i mat d¢ qudn day » [vong/em] c6
mot vdng sieu din (H.102). Tiét dién ctia vong
siéu din nho bing 1/2 tiét dién vong cuén day.
Trong cudn df{y c6 dong dién I, chay qua. Ngudi
ta dua vat siéu din vé trang théi binh thudng bang
ciach dun ndéng. Xdc dinh nhiét tod ra trong cudn Hinh 102

day néu:

a) Chi c¢6 cudn day duge dua vé trang théi binh thutng;

b) D4u tién dua vong (bing vat liéu khong nhiém tir) sau do ca cudn

day vé trang th4i binh thudng, thé tich clia cufn day bing V. Gia thiét
ring ban kinh hinh xuyén 16n hon réat nhi¢u so véi ban kinh cudn day.
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7.26. Mot 6ng day chiéu dai /, s6 vong day N, tiét dién S duge ndi véi ngudn
#qua dién trd R (H.103). Ngudi ta dua vio trong éng day mot 101 bang

chat siéu dan c6 cing d6 dai nhung
1i€t di¢n nho hon, bang S/2. Ldi duogc
dwa ra nhanh khoi 6ng day. Tim dong
dién /() trong mach.

7.27. Mot vong phéng siéu din véi cudng

do dong dién 7 =1A duge dua tir xa
vao ving cé tr trudng déu
B;=0,01T. Diéen tich vong
S =10cm®, phdp tuyén cha mat
phing vong tao véi hudng cha tir

trudng mot géc &, = 60°. Hoi he s6

tir cdm clla vong bing bao nhiéu, néu

I_I

R

™~

Hinh 103

. sau khi dich chuyén dong dién trong vong ban g khong?

7.28. Trong mat phang xich dao clia mot qué cdu bén kinh a c6 mot vong
kim loai ménh bdn kinh p > a, dién tré R. Tir trudng bén ngodi B

déu va vuéng goc véi mat phang vong, Bing cich 1am lanh nguoi ta
dua qua cdu ve trang thai sieu din. Tim dién tich trong vong kim

loai. B6 qua d¢ tu cam clia vong.

7.29. Dong dién trong vong 1am béng chét siéu din s& thay déi the nao néu
dat n6 bén trong mét Sng day siéu dén dai ¢6 cuon day duoc néi tht hai
dau? Gia thiét dudng kinh vdong vi 6ng diy bing nhau, con tryc clia
ching song song véi nhau. Khi chua c6 vong dong dién trong Ong day
bang khong. Do tu ¢cdm ciia vong 1a L, cia 6ng day 1a L, s6 vong day

clia 6ng day 1a N.

7.30. Trong cudn day kin siéu din cia

60

mét nam chdm dién duge kich
thich dong dién 7. L5i thép chiéu
dai L, d6 tir tham z c6 khe hd nhod
! sao cho c6 thé bd qua su tiéu tén
tr trudng (H.104). Hoi dong dién
trong cuén day s& thay déi thé nao
néu bang cdch bién dang thu ahd
khe h& hai 14n?

Iy

Hinh 104



7.31.

7.32.

7.33.

Trong céc thi nghiém cta A.D. Xakhardp cdc tir trudng siéu manh
nhan duoc do nén bing stic né mot doan 6ng dan dign hinh tru c6 tir
trudng trong éng ban ddu 1a B,. Tim cam ting tit B trong 6ng tai théi
diém nén cuc dai, néu B, =5T, ban kinh ban diu cha 6ng R =5cm,
bdn kinh lic nén cuc dai » = 0,5 cm. Gia thiét vo bao quanh tir truong
din ti 1y tudng. Xéc dinh dp sudt P cdn thiét dé thuc hién quy trinh
nén trén. :

Trong cuén day kin siéu ddn clia
mdt nam chim dién ngudi ta e \
kich thich dong / (H.105). Trong
15i bing sit mém do ti thim u
¢6 khe h& chiéu dai  sao cho ¢6
thé bd qua sy tiéu tdn tir trong
khe. Chiéu dai 15i (gém ca khe)
Ia L. Hoi dong dién kich thich 1,
trong cudn day cia nam chim \_ J
bing bao nhiéu, néu dat vao khe
mot tdm diy / Iam bang sét mém Hinh 105

(twong tu 16i) va cé cung do tir

tham p?

Dong dién khong d6i I, chay trong mot &ng day dai /, dén dién 1y
tudng. Hoi dong s& thay déi nhu thé nao theo thoi gian néu din va nén
ong day sao cho do dai cha né thay doi theo quy luat / =/, + acoswt?

l

anppAnnAnAn

7.34*, Dong dien / chay trong mot 6ng day dai ¢é # [vong/em]. Tim 4p sudt

7.35.

P tic dung lén mat canh cha 6ng day. Biét do tir thdm ciia moi trudng
u=1 b

Trén 16p mong hinh try bén ngoai cha

mot cdp dong truc (H.106) doc theo

dudng sinh ngudi ta cit mot khe rong

b<<R (R la ban kinh 16p dan dién

“ngoai). Tim luc tdc dung lén 13i cép khi

cho dong dién 7 chay qua cdp. Ban kinh

16i cap r << R (Dong dién [ chay trong

161 theo mot hudng, chay trong 19p vo Hinh 106
theo huéng nguoc lai).
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7.36.

7.37.

7.38.

7.39,

62

Hai try song song dan dién lam béng chdi siéu dan dugc dit trong tiy
trudng déu véi cam tng tir B hudng doc theo céc tru. Tim 4p luc tir P
tac dung lén bé mat canh clia céc try din va luc tic dung f1én mot don
vi dai cia mdi tru.

Mot nam cham thép dang tru dai dugc dat thing dimg. D€ tinh toan
thuan tién gia thigt & cyc N cla né tap trung khéi luong tir 13 m. Mot
khung day ABOCD dat ti 1én cuc N qua thanh ON (H.107) tao nén
dang chif T; hai dau A va D dat trong thuy ngan chia trong binh dang
nira chiéc vong. Diém O 12 trung diém cta BC (BO = OC = ). Poan
AD = CD rat nho so véi /. N6i nam cham va thuy ngan véi nguén mét
chiéu, két qua la qua thanh ON c6 dong B o c
dién 2/ chay qua va khung day quay
quanh ON. Khoang cdch tit BC dén cuc
N clia nam cham la ON = /. Xéc dinh:

a) Momen M ciia cap luc lam quay N
khung day; '

b) Diém dat clia hyc tac dung 1én cénh

tay don OC.

Hudng ddn. Khéi lugng tir clia mot

thanh nhiém tir chi€u dai L (ludng cuc or) 1a i 56 giita momen tir M
cla thanh véi chiéu dai clia né, tic 13 m =9/ L, trong d6 (cu thé véi
bai ndy) gia thiét rang L 1a khoadng cdch gifta céc chat diém tir c6 khéi
lugng m (twong tu ludng cuc dién).

Hinh 107

Dong dién / déu theo ti€t dién chay doc truc clia mot try din dién bing
chdt 16ng ban kinh a. Tim dp suét P(s) gay ra do su tuong tic giita
dong dién va tlt truong ma né sinh ra.

Trén hinh 108 biéu dién so dé cha bom

dién tir ding dé bom kim loai néng

chdy. Doan 6ng chita kim loai 1éng dat

trong tir trudng vuoéng géc véi truc cla

ong. Ngudi ta cho dong dién chay qua

6ng, vudng géc Vi tir trudng va truc cla !

ong. Tim 4p sudt du AP do bom tao ra.
ana . - 5 - s ,r . il B
Giai bai todn bang s6 d6i voi dng tiét
dign vuong canh a@=Ilcm, dong
[=100A,B=01T. Hinh 108



7.40%. D& 14y nhiét tir cdc 1o phan ting hat nhan ngudi ta ding kim loai nérig'

7.41.

chay. Kim loai néng chy trong cdc dng dugc bom bang bom dién 1,
doan 6ng chita kim loai néng chay dat ngang trong tlr truong, tic la tir
trudng vuéng géc v6i truc cha 6ng. Dong dién cling chay qua ong nay,
vuodng géc voi truc ong va tr truong. Khi dé xudt hién lyc lam chat
1éng chuyén dong. Xic dinh dong dién cdn thi€t d€ bom thuy ngin
theo ong dudng kinh D =20mm, chiéu dai L=10m, véi van t0c
¥V =1lit/s. Do nhét ciia thuy ngan 7 =1,5.107 P.s, ti trudng B=0,IT.

Mot chau hinh hép (H.109) c6 thanh
phia truéc va phia sau bing kim loai, cdc
thanh khic bang chat dién moi. Ngudi ta
rét vao chau dung dich di¢n phan véi

dien dan sust A =02Q 'em™, sau d6 _% __: i /,;:*
dat vao cdc thanh kim loai hiéu di¢n th€ |- ﬁ=————“——:ﬁ——,{5

U/ =30V va dit cd chiu vao tir trudng

déu c6 cam ing tt B=0,01T, hudng — g
thing démg. Cho kich thuéc chau L
L =20cm, a=2cm, khoi hwong riéng Hinh 109

dung dich dién phan p=lgfcm’. Xdc
dinh hiéu do cao chét 10ng gén thanh trdi va thanh phai cla chiu.

7.42. Ngudi ta rét dung dich dién phan vao mot binh chiia hinh tru ban kinh .

7.43.

Beén trong binh dit mét thanh kim loai hinh tru song song vdi lruc
binh, bé mat thanh dugc phit son céch dién. Ban kinh thanh kim loai r-.
Khoang céch giita truc cta thanh va truc ctia binh 13 d. Trong dung
dich dién phan dong dién / chay song song véi tryc va quay ngugc lai
theo thanh kim loai. Gi thi€t mat do6 dong dién trong dung dich di¢n
phan 1a hiing s6, tim luc cha tir trudng do dong dién sinh ra tic dung
1én mot don vi dai thanh kim leai. Hudng cia luc nay thé nao?

Hai day dén dai ndm song song va cdch nhau 20cm. Trong hai day dan
cé dong dién 20A chay ngugc hudng nhau.

a) Céng tir trudmg sinh ra trén mot don vi dai day din bang bao nhiéu
khi téch hai day ra mot khoang 40cm?

b) Nang luong tir clia mét don vi dai ciia hé thay d6i nhu the nao trong
qud trinh trén?
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7.44.

7.45.

7.46.

7.47.

7.48.

64

Bén canh mét day din thang dai cé dong L,
I, =10 A chay qua, ngudi ta dat mot khung b - b
day vuong véi dong trong khung I, =1A [,
(H.110). Khung va day din nim trong mot
mat phing, canh cta khung a=68cm,
khoang cach tir khung dén day din 5 =4cm.
Hoi cdn phai thuc hién mét cong bang bao
nhieu dé dich chuyén day din dén vi i Hinh 110
dudng dit nét trén hinh v&?
Trong sén xudt polyétilen tdm phdi mdng rong ban duoc kéo trén céc
tryc tron véi van tdc v (H.64). Trong quaé trinh san xudt bé mit t4m bj
nhiém dién déu dién tich o. Phia trén 14m, cich mot khodng 4 rét nho
s0 v&i bé rong clia tAm ¢6 mot day dén thing mang dong dién 7, chiéu
clia dong dién tring vdi chiéu chuyén dong clia tdm phéi. Tim luc tac
dung lén mot don v1 dai cba phoi. Xéc dinh do lem cia luc nay khi biét
v=1m/s, 6 =107 C/m?, I'=10A.
Cich mot day din thing c6 dong
I =10A chay qua mot khodng
L=10cm ¢6 mét khung day hinh
vudng canh / =1lcm sao cho hai canh
cta khung day song song véi day din
vd ca hé nam trong mdt mit phing
(H111). Dong dien 7,=1A chay
trong khung day. Tim luc twong tic
gilta day dan va khung day. Hinh 111
Mot vong manh (khéi lugng m, dién
tich ¢) khong dan dién, tich dién déu
duge cho quay nhanh véi van t6c géc -l
@ quanh truc cGa né trong dién

£
truong ngoai déu cé cam tng tix B /
(H.112). Tim van t6¢ géc ti€n dong Q.

Mat thanh nam cham vinh cire duoc (

dat trong tir trudng ngoai déu, yéu n

(H.113). D& quay né mét géc 180 tix Hinh 112 Hinh 113
hudng triing véi tir trudng sang huéng

ngugc vii tr trudng cin mot cong A. Khi truyén cho thanh nam cham

mét nang lugng quay ¢, = A n6 quay nhanh quanh truc cita né véi van
téc gbc @ = 80s™" Thanh ti€n dong véi van tdc géc Q. Tim tdn s6 Q.

I

o)

Bl




7.49.

7.50,

7.51.

7.52.

7.53.

Phia trén mot 14 déng thau rong nim ngang 6 dit mot kim nam cham
v6i momen tir 9%.. Kim dugc treo trén tryc thng ding va gan v6i mot
16 X0 x0dn, md dun xoan cla 1d xo 1a f. Hoi vi trf can bang cla kim
nam cham s& thay déi nhu thé nao néu c¢6 dong dién bé mat véi mat do
j chay qua 14 déng? Chiéu clia dong dién tring véi vi trf cdn bang ban
dau cfia kim nam cham. Xét trudng hop cdc goc quay nho.
La ban dat duéi mot day din c6 dong dién maot chiéu chay qua va cich
truc day din mot khodng R =10cm. Tim dong dién qua day sao cho
dudi téc dung cha dong dién, kim la ban bi ning lén trén truc ciia no.
Cam tng tir du cua thép lam kim la ban bing cAm dmng tir bdo hoa
B, =2'T. Khéi lugng riéng clia thép p = 7,8g/cm’.
Mat vé tinh nhan tao cia Trdi Dat khéi lugng m =1000kg duge lam
duéi dang mot qua céu thanh moéng. Pé truyén cho né mot van toc goc
ngudi ta c6 thé dung tit uudng cla Trii Ddt v6i cdm ung tur
B =0,5.10""T. Tim van t6c géc @ m v¢ tinh c6 dugc khi cho cde binh
acquy ¢6 dién tich @ =5A.h phéng dién nhanh qua cudn day N=20
vong quén quanh bé mat vé tinh doc theo dudng tron lén cta ciu. Gia
thiét tir trudng cha Trai D4t song song v&i mét phing cudn day.
D& chong that thodt do sinh nhiét trong cdc dudng truyén tai dién mét
chiéu, ngudi ta sir dung cdp ddng truc cb bé mat din dién cha 181 va
clia 16p bén ngodi 1am bing chat siéu dén. Cam 1mg tir 1én nhat cho
phép trén bé mit siéu dan B = 0,05T, con cudng do dién trudng Ion
nhit cho phép trong 16p cich dign cha cdp E = 30kV/cm. Hoi véi ti s6
d/D nao chia dudng kinh 15i va 16p vo thi ta ¢6 thé truyén céng sudt 16n
nh&t? Tim N, gia thi€t dudng kinh 16p ngoai D = 20cm. '

Trong hai bang kim loai I va II phing ,

rong va dai dat song song véi nhau co %//// \\\N
hai dong dién déi song chay qua véi / “ “ \
cing mat do dai i=dl/dl =const. /

Khoang khong gian giifa hai bang dugc
lap kin bing hai 16p phing chat tir véi

do tir thdm g, va g, (H.114). Xdc
dinh 4p suét lén m6i bang kim loai va

len mit ti€p gidp gifta hai chét tir.

\
_

.

S

Hinh 114
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7.54.

7.585.

7.56.

7.57.

7.58.

7.59.

66

Xéc dinh d6 tu cdm trén mot don vi dai cla hai thanh phéng dat cach
nhau mot khodng 4. Chiéu rong cita thanh a >> 4. Tim lyc tic dung
1én mét don vi dién tich ciia thanh, néu 6 hai dong dién 16n bang nhau
chay ngugc chiéu nhau trén hai thanh.

Trén co s& nhitng suy luan vé mat nang luong, hay danh gid he s¢ ty
cam clia mot vong trdn chu vi / 1am bing day ménh ban kinh r.

Hai ong day dai wuong tu nhau, chidu daj méj 6ng /=50cm duoge dat
huéng hai ddy vio nhau (H.115). Hai ong kéo nhau véi mot luc
F=1N khi ¢é dong 7=10A chay qua cdc cudn day clia chiing. Hoi
hé s6 tw cam L clia méi 6ng day bing bao nhiéu?

Hinh 115 Hinh 116

Hai cuén day nhé giéng nhau dugc dit sao cho truc cia ching ciing
ndm trén mot dudng thing (H.116). Khoéng céch giita hai cusn day
/=10cm 16n hon nhiéu so véi kich thude daj cia hai cuon day. Sg
vong cua mdi cudn diy N =100, dién tich cdc vong day S =1lem?.
Hoi lyc twong tdc gifta chiing bing bao nhiéu néu cé dong dién
I=1 =1 =0]1A chay qua ching? He s6 hé cam M giita hai cuon day
bing bao nhiéu? _

Mot thanh hinh tru dai c¢6 do tir thdm 44, 1€t dién
ngang § bi hiit vao 6ng day cé tir truong B véi mot
luc bing bao nhigu? Thanh nim trén truc clia 6ng
day sao cho mét dan thanh nim trong dng day, ddu
con lai nim bén ngodi. Gia thiét ti trudng cha 6ng
dy gdn ddun thanh thd nhat 1a déu, gan diu thanh
thit hai (bén ngoai dng day) bing khong.

Mot 16i dai bang vat lieu c6 =100 bi mét luc
F =10 N hiit vio mét 6ng day dai c6 dong 1 =10A
chay qua. L&i chen kin theo tiét dién ciia 6ng day va
dugc dua vao t6i do sau khd I6n so v6i duong kinh ~ Hinh 117

cta né (H.117). Tim heé s& W cdm L cha 6ng day (khi khéng c6 161),
néu chiéu dai cha né 13 7 = 50 cm, '




7.60.

7.61.

7.62.

7.63.

Mot 6ng day dai quén trén mét 6ng mao din duoc nhiing mot ddu vao
dung dich thuan ti cé kh6i lugng riéng p va do ti thdm g Hoi d¢ cao
cha chat 16ng trong mao dan thay déi nhu the nao néu cho dong dién [
chay qua 6ng day? S& vong day trén mot don vi dai cla Ong day la n.

Trong 161 clia mot nam cham dién c6 mot khe nho [, khe duge cheén
bing mét tdm cling chét lieu véi 101 (H.118). Hoi cdn phai thuc hién
mot cong chong lai cdc lyc i bang bao nhiéu dé c6 thé kéo tdm ra
khéi khe ha? Chién dai 161 bing L, ti€t dién tai moi diém nhu nhau va
bing S, do tir thdm g >> 1. Cugn day clia nam cham c6 N vong, dong

dién chay qua bang /. Bd qua sy ti¢u tén tir trudng.

I ————————————
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Hinh 118 ' ‘Hinh 119

Mot cudn day cé N vong quén trén mot 151 xuyén bing st c6 do wr
thdm x (H.119). Ban kinh xuyén 1a R, ban kinh tiét dién cha 16i xuyén
r << R. Ngudi ta cit 151 xuyén lam hai nita va
dich ra dé tao mot khe khong khi d. Xéc dinh
lyc hut gitia hai nira 161 xuyén, néu trong cuon
day c6 cudong dé dong dién /. Xét trudng hop
d=0.

Luc ning cha mot nam cham di¢n (H.120) s&
thay d6i nhu thé nao néu nira dudi cla 16i
dugc 12m bing vat liéu c6 do tir thdm p, khdc

v6i d6 tir thAm g, chia nta trén (g, # 44) 7

Hinh 120
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7.64.

7.65.

7.66.

7.67.

7.68.

7.69.

68

Mot nam cham dién 1am tir thanh st PNy \

ti€t dién vudbng c6 dang hinh méng / 75 \

ngua véi kich thuéc cho trén hinh 121 =-{1 - ——=H -
(tinh bang cm). S§ vong cha cuén day —£. {0 = |,y
N =200. Cudng do dong dién [ =2 A. %EE EEE
Hoi luc nang F clia nam cham bang bao = =
nhiéu, néu g =2007 T

Ngudi ta dua mot thanh nam cham tiét

dien §=1cm’, chiéu dai /=10cm lai Hinh 121

gdn mot chi€e la ban va dat cich né ,

mot khodng L =1m. Hbi cén dwa nam cham vé phia va huéng nao dé
g6¢ léch kim la ban ¢ 16n nhat? Tim ¢ biét cam ung tir du cia chat
lam thanh nam cham B, =1T, thanh phdn nim ngang cita tif trudng
Trai Dat B, =0,2.107T.

Tim sy thay ddi twong dGi clia tdn & ti€n dong cla ot con quay niing
nhiém tir trong trong trudmg, néu dat tai dé6 mot tir truong B=0,1T
hudng thing ding len trén. Cudng do tir hod 2 gia thiét khong déi,
déu, huéng theo truc con quay va c6 do 16n & =2.10"kA/m, khéi
lugng riéng cha chat lam con quay p =8g/cm®. Khoang cdch tir diém
tua dén khdi tam cia con quay / = 2 cm.

Chiéu dai ciia mét 6ng day tru mét 16p 16n hon rat nhiéu ban kinh R
cla né. Day quan c6 1iét dien vuong canh @ << R. Cic vong day dit
khit nhau. Khi ¢6 dong dién chay qua cudn day xuat hién lyc phé huy
cuén day. Tim dong t6i han J, dé khi d6 xdy ra dit day cha cuon &
giita ong day néu day quén chiu luc kéo din khéng vugt qud F.

Mot éng day dai, siéu din, ndi tit hai ddu day dugc cic day quédn
dudng kinh ¢ = 0,2 mm, quén khit thanh mét 16p. Pudmg kinh Ong day
D =2cm. Bi¢t rang tinh siéu din mat di khi tir trudmg ngoai dat gié tri
tt han B, =1,5T. Hdi c6 thé kich thich trong cudn day siéu dén mot
dong dién cyc dai bing bao nhiéu néu do bén cia day F ,=5N.

Mot mat cdu siéu din bén kinh R =8cm, gém hai nira mit cau nhu
nhau, dat trong tir truomg ngoai déng nhat c6 B, =0,1T vudng goc véi
mat phéng cét hai nira cdu. Tim luc cén thiét dé tach hai nita qua cdu.



7.70.

7.71. Trong mot 6ng day siéu dan dai ndi tat cé tir trudng bén

7.72.

7.73.

7.74.

Tinh luc phd huy trong mét vong siéu dan ban kinh R lam bing day
hinh tru ban kinh r (» << R), ¢6 dong dién / chay qua. Do tw cam cua
vong L =4zR[In(8R/r)-2].

trong ban diu bing B, tai tam Ong day, dién tich tiét
dién S. Ngudi ta dua vao éng day mot 16i siéu dan dai 6
tiél dién o (H.122). Tim 4p sudt P 1én mat canh cua 161
Bb qua cdc hiéu ¥ng canh.

nnnn(\nnnn

Mot ong day siéu dén c§ dong dién chay trong cudn

day. 6ng day bi bién dang sao cho tir truong cua nd bi
nén doan nhiét. Hoi bang phuong trinh nao (twong tr
phuong trinh doan nhiét trong khi déng hoc) c6 thé mé ta sy thay déi
ap suft tir trudng khi ti€t dién dng day thay déi?

Hinh 122

Doc theo truc cha mot try rong bang chat siéu
dan ban kinh R, vd R, ngudi ta dat mét day R@ﬁ-
din dai (H.123). Hoi cdc dong dién chay qua
bé mat bén irong va bén ngodi cia tru bang
bao nhiéu néu cé dong dién I chay trong ddy
din? Xéc dinh c4c 4p suat tir 1en thanh try. s ik
Cic dong dién chay trén b€ mat mot vt siéu %3_,/
din tam cho tir trudng bén trong né ludén bang
khong. Tuy nhién néu xung quanh vt cé o Hinh 123
trudng manh thi tinh siéu din mat di va kim
loai tr& lai trang thal binh thudng. D6i v6i chi & nhiét do 2K thi tir
trudng gidi han B, = 0,075 T. X4c dinh kich thuéc 16n nhat cha qua
chu c6 thé treo trén dem tir & phiét do nay. Khéi luong riéng cla chi
=11,3gfcm’.

7.75. Can phai thuc hién mot cong bang bao nhiéu dé dua mot vong siéu dan

vao trong mot 6ng day siéu din dai, néi tat hai ddu? Dudng kinh vong
vi 6ng day gia thiét bing nhau, cdn tryc cua ching song song véi
nhau. Khi khong cé vong siéu dan dong dién trong ong day bang
khong, dong dién ban ddu trong vong I,. Do wr cam clia vong L, cua

ong day 1a L, so vong day clia ong day la N.
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7.76.

1.77.

7.78.

7.79.

Dé xdc dinh d¢ hdp thu tir chia chat nghich tir ngudi
ta do lyc ddy vat mdu nhé tir khe giita hai nam cham
di¢n bang can (H.124). Gi4 thiét tir trudng trong khe
thay ddi doc theo bdn kinh theo quy Iuat
B=Be™", trong d6 r A khodng cach tir truc d6i
ximg (tinh bing cm), B, =0,IT Ia tir trudng trén
truc, & =10cm™ 12 hing s6. Can phai dat vat min
nghich tlr & khodng cich ndo dé luc ddy 16n nhat?
Lyc nay bang bao nhiéu d6i véi vat miu c6 dang dia
manh thé tich ¥ =0,lcm*? D¢ hdp thu tir clia chét Hinh 124
nghich tir gia thiét bang y =-1,4.10" (vismut). Pia

dugc dat vudng géc vét i trudmg. :

Trong mot ong day dai véi mat do quan day n=20 vong/cm ngudi ta
dat mot thanh nho lam bang chat tir. Pudng tit hod cka chat d6 c6 thé
mo td gan diing bing bidu thic 2 =2, (7-¢""" ). Mot ddu thanh nim
& giita 8ng day, ddu con lai ndm bén ngoai cdch xa dau ong day. Tim
luc hit thanh vao 6ng day khi 7=10A. Tiét dién thanh S =0,8cm?,

H, =822 10 Ajm, 3,,= 0,641 A/m. B i It
T

X

[
NN\

N
y /i

Ngudi ta sir dung cic can nhay dé do luc hit vat méu
lam béng chat thuan tlr vio cudn day siéu din néi tt
hai ddu (H.125). Biét ring khi x=0 dé tr cam cia
cudn day bang L,, dong dién trong cudn day I. Thi
nghiém ddu tién cho két qué sy phy thuée cia luc hit
1a F(x). O thi nghiém thit hai cusn day duoc dua vé
trang théi binh thudng (khong si¢u din) va cé

dong 7, chay qua tir nguén bén ngoai. Héi néu ti€p Hinh 125
tuc do luc tdc dung lén vat méu ta s& nhén dwoc sy

phu thudc F,(x) nhu thé ndo?

Bén trong mot 6ng day dai véi mat do quan n c6 mot Gng day nhé véi
dién tich cc vong day S va s& vong day 1a N, Tryc cta 6ng day nhé
lech mét géc @ so véi tryc clia 6ng day lon. Cac dng day mic n6i tiép
v6i nhau va c6 dong dién 7 chay qua. Hoi momen lyc tac dung ¥én 6ng

F(x)

* day nhé bang bao nhieu?
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7.80.

7.81.

7.82.

Tai tam cha mat mit mot Ong day dai co OO,
ludng cuc tir v6i momen tir 91 hudng doc ] ‘ \ ‘ \ \ \ \ \ ]""
theo truc clia ong day (H.126). Trong dng “" voTTyEEy *
day c6 dong dién / chay qua. Mat do quén

day n [vong/cm]. Ban kinh ong day R. Tim Hinh 126

luc tdc dung lén ludng cuc.

Mot qué cdu siéu dan nhd c6 thé chuyén dong tr do doc theo truc cha
mot vong manh bén kinh R ¢6 dong dién chay qua. Hoi tai khoang
cach nao giita quéa céu va mat phéng vong thi luc tdc dung lén quéa ciu
12 16n nhét? Hudng cha lyc ndy nhu thé nao?

Mot try siéu dén dai (lam bang chét siéu dan loai 1) duge dua vao tu
trudng déu khong déi c6 cim Gng tr B huéng song song v6i truc tru.
X4c dinh luc ftdc dung 1én mot don vi dién tich mat cua tru.

7 83. Nam cham vinh ciru v6i momen tir 91 = 8,1 T.cm’, khéi lugng m =108

7.84.
* nht, cam tng tir tai mot cuc (diém A) 1a B, (H.127). Trong

7.85.

s& bay ngang & d6 cao A nao trén mat phing siéu din ndm ngang lam
bing chit siéu din loai /. Gia thi€t nam cham 1 ludng cuc dién.
Huéng dén. Sit dung phuong phép anh dién va sir dung biéu thifc tinh

thé ning tuong tac gifta hai ludng cuc dién.
A

Mot vong sieu din dugc treo trén mot thanh nhiém tir dong

qué trinh trén phai tiéu hao mot cong A. Hoi dong dien {
trong vdng bing bao nhiéu néu i€t dién nam cham 1a s?

Tir trudmg luGng cuc cha sao notron B, ~10°T, khéi Iugng
M ~15.10%kg, bén kinh R, ~10km. Thong qua cic s& Hinh 127

liéu trén, hiy xac dinh hing s6 chuyén dong clia mot giot siéu dén
khdi lugng rieng p ~10g/cm’ gén bé mat sao, néu gia thiét tir trudng

khong phd huy tinh siéu dan.
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§8. CHUYEN BONG CUA CAC HAT MANG DIEN TRONG

PIEN TRUONG VA TU TRUONG. SUAT DIEN DPONG HALL.

8.1

8.2,

8.3.

8.4.

8.5%,

8.6*.

72

CHUYEN BONG CUA VAT THE KHI CO CAC LUC
PONDERMOTOR

Ba electron & trang thai déing yén duoc dat lén ba dinh coa mot tam
gidc déu canh @ =1cm. Sau d6 chiing bit ddu chuyén déng do ddy lan
nhau. Xdc dinh vin t6c 16 han cia ching.

Giai bai 8.1 d6i v6i cdc van téc tuong dsi (v~ ¢, ¢ la van toc 4nh sdng).
V6i gid tri ndo ca a c6 thé slt dung sy gén ding khong tuong d6i?
Trong mot ty dién phing véi cudng do dien trudng £ =1000 V/m tir
ban cuc am cic electron bay ra do sy phat xa nhiét dién tir. Chi v t6i
sy tic dong cha dién trudng, hiy xdc dinh xem tai khoang cdch nao
tinh 1 ban cyc 4m van t6c clia céc electron s& nhd nhat? . .. :
Doc theo mét éng thodt dai hinh tru bdn kinh R nguoi ta tao ra mot
dong electron 6n dinh, d6i xtng truc. Céc electron s& duoc gia toc khi
c6 hiéu dién th€ U di qua. Tim su phan b mat dg electron phu thuoc
vao ban kinh r trong mét ti€t dién ngang bat k¥ ciia dong, néu két qua
do tir trudng theo ham cia r trong tiét dién nay ¢ dang B = B,(r/R)"
V6l r <R, ¢ >0, trong d6 B, va ¢ 1a cdc hing s6. X4c dinh cudng do
dién trudng E(r), gia thiét ring cdc thong s6 cha dong electron khong
thay déi doc theo truc clia né.

Hai khe S, va S, clng do rong
d=01lcm (H.128) dat trong
khoang tho4t dé chia chim tia
electron phing mang ning luong
W =400¢eV. Hoi tai khodng céch
x nao tinh tir khe S, thi d¢ rong
chia chiim electron s& tdng gap doi
do lyc ddy coulomb giita cac .
electron, ngu dong dién electron Hinh 123

trén moi don vj dai clia khe (sau khe S,) 13 i =107 A/em? Trong qua
trinh tinh gia thiét chiéu dai cia khe 12 vé han.

Xdc dinh t4n s6 dac dong ngang cia cic proton bi dong electron tuong
ddi (v~c) cun theo. Tiét dién dong electron zR* =3,14.10~ em’,
dong dién 1 =10° A,

[T

R




8.7.

8.8.

8.9.

8.10.

8.11.

8.12,

8.13.

Tir méy gia tdc phut ra mot chiim proten v&i nang lugng W =4 MeV,
sau d6 né di duge trong chan khéng mot quing dudng /=4 m trude
khi va vao bia chin. Do tuong tac coulomb giita cic hat ma kich thudc
chiim proton tang 1&n. X4c dinh mat do dong dién 16n nhat c6 thé, néu
gia sir ban kinh chiim tang thém & =10 % so véi bén kinh ban dau. Su
phan b& cdc hat trong chum doi ||l|||l||

ximg truc, bé qua vin tdc ngang ban
ddu cta chiing.

Trén hinh 129 biéu dién dén
electron phét sing truc 1i€p bang
toan bo hiéu dién thé dat vao. Hoi
khi céc electron gip andt ciua dén,
ching cé van tdc bang bac nhiéu
(tinh bing von)?

Tim ti 6 gifa lyc ddy coulomb va J
luc hiit ampe gifta hai chim electron &
song song, dugc gia toc bdi hiéu

dién thé U =10kV.

Can phai cho bao nhiéu ion duong c6 dinh, dién tich +1 vao khong
gian cha chiim electron hinh try d6ng nhét chuyén dong véi van t6c v
song song vdi truc dé ban kinh chim electron khi chuyén dong khong
thay ddi? Mat do electron trong chiim 1a #,. Bd qua sy va cham giita
céc electron va cac ion.

60V

Hinh 129

Mot chim electron chuyén dong theo mét kénh plasma hinh try da
trung hod céc dién tich khong gian. M4t d6 dong dién trong chum tia
giam don dién khi xa dén tryc. Xdc dinh cudng 49 dong di¢n (tinh
béing A) dé kich thudc quy dao electron trd lén nho hon bén kinh ctia
chim. Véan tdc electron v =0.9¢, trong

d6 ¢ 1a van t6c dnh sdng. 0 %

Mot electron bay vao tir trudng déu co P Ar\‘a c 3
cAm tng tir B (H.130), tai di€ém A n6 ¢6 A

van téc ¥V tao vGi phuong cha cadm ung \

tir mot goéc o Sau khi di mot vong xoln

né dén diém C. Hoi khoang cich AC Hinh 130

bing bao nhiéu?
Midy gia t6c proton Serpukhovski gia t0c cac hat nang lugng

W =76GeV =7,6.10°eV. Néu khéng tinh qué trinh gia t6c thi c6 thé
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gia thi€t rang cc proton sau khi tang tc chuyén dong theo dudng tron
ban kinh R =236 m va dugc giit theo dudng tron béng tit trudng vuong
goc véi mét phing quy dao. Tim ti trudng cdn thigt cho qua trinh trén.

8.14*. D€ m6 phong qu§ dao mot hat cha nguyén tir ¢6 dién tich e va xung

8.15.

8.16.

74

luong p chuyén dong tiong tir trudng déu ngudi ta sir dung trudng hop
moét ddy din mém nhe (khong trong lugng) véi cudng do dong dien [
dudi tac dung lién tuc clia lyc kéo co hoc T s& ndm ding vi tri triing
vGi qu¥ dao cia hat trong tir trudng, ban kinh cong clia qu§ dao 13 r.
Tim moi lién h¢ gitta /, e, r, T. Hat chuyén dong vuéng géc véi tir
trudng. Gia thiét rang bén ngoai tir trudng cdc doan cha day dén thing va
nim doc theo céc qu¥ dao thing ctia hat.

C6 thé mo phéng quy dao clia hat tich dién trong tir trudng bing céch
cang mot day dan c6 dong dién chay qua vao khe cha mot nam cham.
Hoi cdn phéi kéo cang day c6 dong dién [ =1A véi lyc F bing bao
nhi¢u, d¢ mo6 phdng quy dao cha mot proton mang nang lugng
W =1MeV?

Thié€l bi chon loc khdi lugng ding dé phan chia cac hat cha nguyén ti
c6 khéi lugng khdc nhau. Thiét bi gdm mot tu try ¢6 bén kinh trong
i =2,4cm va bén kinh ngoai », =3cm (H.131). Céc tia ion bay vao
thi€t bi qua khe hep S nim
chinh gifta cic ban tu. Ti
truong déu B =0,2 T dit song
song voi truc cua ty (tifc 1a
vudng géc voi mat phing hinh
v€). Hoi can phai dat giita hai
ban ty mot hién dién the ¢b
chi€u v gid tri nhu thé nao dé
ion “duong” "Li tich dién duy
nhat bay doc theo dudng trung
binh cha tw, tic 12 theo dudng
tron ban kinh » =2,7em? Tim
cuong do dién trudng trén
dudng won ndy. Nang lugng Hinh 131

cia ion W =1000eV. Khéi

luong nguyén tif hidro 1,67.107% g. Cdn phai gidm hiéu dién the nay
bao nhiéu d¢ ion °Li c6 thé bay theo dudng trung binh ciia tu?




8.17. Trong may phan tich ddng vi **U va **U chum ion uran da dugc ion
héa va gia t6c mot 14n vSi nang lugng W = SkeV bay tir ngudn qua
khe S (H.132) vao tir trudng déu
vudng géc véi mat phing hinh
v&. Trong tir trudng cac ion khoi
luong khic nhau chuyén dong

theo cdc duong tron khdc nhau va S S
sau khi bay duge nira vong thi roi d
vdo mdy hép thu. Ciu tric may Hinh 132

hdp thu phai c6 dang sao cho

khoang cach gifta chim tia **U va **U & dau ra khong nho hon
& =5 mm. Hoi cAm ung t¥ B phdi bing bao nhiéu dé thod man diéu
kién nay? Tim thdi gian ¢ can thiét dé phan chia A =1kg uran tv
nhién, néu dong dién ion do nguén sinh ra / =35mA. Gia thi€t khoi
luong proton va notron bing nhau va bang 1,67.107 g.

8.18. M4y ly tam hoat dong nhu sau: cac ion khéi lugng khiac nhau bay vao
ddu cha mot tu tru cb ban kinh ngoai #, ban kinh trong 7, va sau khi
chuyén dong theo dudng tron ching bay vao tix trudng B (H.133). Hai
ti s6 giita khéi lugng va dién tich M/q clia ion bing bao nhiéu n€u né
bay qua mdy ly tam khi hiéu dién thé€ giiia hai ban t 1a U, cdn ban
kinh qu¥ dao cla né trong tr trudng la R ?°

Hinh 133
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8.19. Mot trong nhimg phuong phép cé dién dé xac dinh ti s& giita dién tich

.. e .. . . N .
va khoi lugng electron — 1a: céc electron bift ra tir dia nthém A ducc
i

gia t6c bang hiéu dién thé U giita A va khe S (H.134). Sau khi di qua
khe S, tia electron bay vao tir trudng déu vudng géc véi mat phing
hinh v&. T4t c4 h¢ dat trong chan khong. Bing céch thay d6i do 16n cha
tir trudng 1am cho dong dién trén colector C dugc ghi bdi dien ké G ¢
gid tri 16n nhat. Sau khi do tir trung B tai thoi diém nay cé thé tinh

L. Tinh 6 s6 d6 néu khoang cich gila khe.S dén colector C 13
m

d =10cm, goc giita dudng thang ndi § véi C va hudng ban ddu cha
chum tiala a =30°, U =1000V, B=10,6.10"T.

)
- 4
S C z
y |
| .
177/ "

. /
itk ‘ ’ ’
Hinh 134 Hinh 135

8.20. Trong mady gia t6c tic dung thang, proton chuyén dong trong tur trudng

gdn dong nhat bén trong 6ng chan khong. Cac tir trudng bén ngoai Jam
cong quy dao cua nd, lam cho proton c6 thé dap vao thanh 6ng va
khong t6i duge cudi 6éng. Xdc dinh do 16n cho phép cla tr truedng
ngoai dong nhat trong viing clia may gia ¢ ndy, néu chiéu dai cha
ong /=2m, cic proton duge gia t6c d&n ning luong W =4 MeV. bo
lech cho phép clia proton khéi truc chia 6ng tai cudi 6ng 1a 5 =1cm.
B qua van t6c ban ddu clia proton.

8.21*. Mot hat khéi lugng m, dién tich e chuyén déng theo qui dao tron can
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bing bén kinh 7, trong mat phing ngang clia khe h& nam cham
(H.135). Tai khe hd nay tir trudng gidm theo ban kinh theo quy luat
B.(r)=4/+" (rong d6 0<n<1). Tam quy dao nim trén truc d6i
xiing zz. X4c dinh tdn s6 dao dong thing ding @, ciia hat trén qu§ dao
can bang nay trong trudng hop bi lac nhe theo phuong ngang.



8.22%, Vdi cdc diéu kién cla bai todn 8.21%, hdy xdc dinh tin s6 dao dong

huéng tam cila hat trong trudng hop bi lac nhe khdi quy dao can bang.

8.23. Trong cac mdy gia td¢ cdc hat tich dién, cam ing tir B cia ti trudong

huéng doc theo truc d6i xiing va thay déi gin quy dao can bang cla
céc hat theo quy luat B ~1/r", trong do r 1a bin kinh qu¥ dao, » la
chi s6 ddc trung. Hoi v gid tri ndo cha tir trudng dam bao cdc hat
khong nhitng chuyén dong tron theo quy dao can bing ma con én dinh
theo phuong ban kinh?

8.24*, Mot ong day dai duge quan day sao cho r trudng doc theo truc coa

né bién ddi theo quy luat tuyén tinh B = By(1+[x|/ L), trong d6 x 1
khodng cach tinh tir tam 6ng day, con L =15cm la tham 56 cha i
truemg. Budng kinh 6ng day d << L, tir truomg B khoéng phu thugce vao
thoi gian (Chi ¥ rang biéu thic di cho clia B(x) khong thé lay gid tri &
1an can diém x =0, né khong t6n tai dé bai todn giai duogc). Mot hat |
tich dién chuyén déng sao cho quy dao clia né nam hoan todn bén
trong 6ng day (dé don gin cé thé gia thiét rang quy dao déi xifng qua
truc éng day). Hay mo ta chuyén dong cha hat. Tim chu k¥ va bién do
dao dong clia hat doc theo truc dng day néu biét rang tai mat cit ngang
& tam 6ng day hat chuyén déng dusi mot géc 60° so véi truc 6ng day
vdi van téc v =100cmy/s.

8.25%, Mot trong nhig cich tao nhiét do cao can thi€t cho cac phan ing

nhiét hach 1& sir dung “tit trudng cach nhiét”. Tir trudng ngin khéng
cho céc hat chuyén dong nhanh thodt ra khoi ving nhiét 4o cao. Tim
cudng do dong dién I trong c6t khi phéng dién ban kinh R =3cin dé
céc electron c6 van téc trung binh chuyén dong hén loan dng véi nhiét
d6 T=10°K khong thé thodt khéi bé mat ong quéd khoang cich
r=2.10"cm.

8.26. Khi xét chuyén dong clia céc electron trong nguyén i theo thuyét c6

8.27.

dién, hiy chitng minh ring momen co hoc L va momen tir 91 lién he

v6i nhau bdi bidu thiic 9t = ———— L.

«  2mc
Nhé lai 1§ thuyét con guay va sit dung két qua cha bai toan 8.26, hdy
ching minh ring trong tir trudng ngoai B cha nguyen tir tién dong voi

tn s8 & =-——F (dinh 1y Larmor).
2me
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8.28. Trong miy Omegatron ion clia

8.29.

_thién (thay d8i véi bien do | =

khi du chuyén dong theo hinh
xoén Gc trong dién truong bién

E =1V/cm) vuong géc véi i (=) @
trudng khong ddi (B=03T)

(H.136). Tim tan s6 ma ion N,
c6 duge khi dén cuc gép dién
(colector). V&i tin s6 nay bin
kinh dudng xodn Gc s& ting Hinh 136

cho dén khi ion cham véo cuc

g6p tai gid tri R =1cm. Néu thay déi tin s& mot chut thi lic ddu ion
quay theo xoén 6¢ sau d6 quay ngugc vé phia ngudn. Hoéi can thay ddi
tdn s& bao nhiéu dé dong dién tai cuc gép biang khong?

. , . 1, _ '
Mot qua cdu khéi lugng m =1g, diéntich ¢ = 5.10 ? C dugc dit trong

ong day trén mot mat phang ngang khong ma sat. Truc chia 6ng day
théng dimg. Ban ddu khong cé dong dién trong &ng day, sau dé ngudi
ta déng mach va trong ong diy xuét hién tir trudng déu khong déi
B=0,01T. Trong théi gian tir trudng ting xuat hién dién trudng lam
qua cdu chuyén dong. Dong dién tang nhanh dén mifc trong thdi gian
tir trudng duge thiét 1ap qua cdu khong kip di chuyén mot khoang déng
ké. Xéc dinh ban kinh r cha qu dao tron ma qua cdu s& chuyén dong
sau khi c6 tir ruong. Tim chu k¥ quay clia qua cdu néu ban ddu né
nam cich truc 8ng day mot khoéng R. Phan tich cdc ké&t qua s6 va trd
16i cau hoi: c6 thé quan sdt hién tuong ndy v6i qua cdu 16n duoc
khong? Khi thi€t 1ap thi nghiém véi cdc hat vi mo tich dién khé khan &
diém nao?

8.30. Trong mdy gia tdc electron Bétatron, suat dién dong ciAm tmg xu4t hién
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do sy thay doi tlr thong qua quy dao céc electron déng vai trd hicu
dién the gia toc. Cac electron trong trudng hop nay chuyén dong theo
quy dao ¢d ban kinh gdn nhu khong ddi. Gia thiét ban kinh quy dao
electron khong ddi, xdc dinh i s6 cdn thiét tai thoi diém nay giia tir
trudng trung binh B(/) xuyén qua quy dao cédc electron va tir truong
trén quy dao céc electron B(¢). Tir trudng song song véi truc d6i ximg
ctia bubng chan khong trong Bétatron.



8.31.

8.32.

8.33.

8.34.

Tir trudng ludng cuc clla sao notron B, ~10°T, khéi luong
M ~15.10"kg, ban kinh R;~10km. Ddnh gid bing s& nhimg luc
nac doéng vai trd quyét dinh trong dong luc electron tuong d6i
(v=c, W ~3MeV) tai khoang cich x4p xi ban kinh quy dao Trii D4t
(150 tridu km). '

Mot 6ng day dai ¢6 dong dién

chay qua, chuyén déng véi van v _ U
toc # huéng vudéng géc véi

truc cia nd. Mot hat tich dién

cé van téc ¥ (¢ >>v>u) dudi

theo Ong day, sau khi xuyén

gilta cic vong day, né bay ra

v6i van toc tao mét géc 90° so Hinh 137
v6i huéng ban dau (H.137).

;[L‘Iig]ﬂ ;L; ftll;a}iragéi twong déi ning \\\ \\\\\\\\\\\\\

Mot trong nhimg co ché gia t6c

L3

v

cac hat mang dién {(cidc proton v
va hat nhan) trong céc tia vii try q
trong thién ha dugc giai thich Hinh 138

béi su phan chi€u ctia nhing

“ddm may tir” dang chuyén dong — dé 1A cic ludng plasma ion hod
mang cdc tif trudng manh “déng bang”. Trén hinh 138 bidu dién dudng
bién ctia viing nhiém tir AA’ (viing ¢6 tir trudng bi gach chéo) dang
chuyén dong voi van t6c #. Tu trudng trong dam may vuéng goc mat
phing hinh v&. Hat nhén tich dién chuyén dong vubng goc vai dudng
bién AA’ vGi van toc ¥ (v >>u). Tim su bién thién twong d6i nang
lLIo‘ng ctia hat nhan khi bi ddm may phan chiéu, tmh dén ca tac dong

cha tir trudng va dién trudng. y

Trong khéng gian giffa hai trudng -
vuong géc K va B (E.LB) tir

mot diém x, cic electron bay ra %

v6i clng vin t6c v<<c¢ nam ) e
trong mat phing Oxy (H.139). Gia /

thi€t £ << B (trong hé Gauss) va z

bd qua sy tuong tdc 1&n nhau gifta Hinh 139

cdc electron. Héi tai khoang cdch

! va sau thoi gian T bang bao nhiéu cdc electron lai gap nhau & mot
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8.35.

8.36.

8.37.

8.38.

80

diém? Biéu dién (mét cdch dinh tinh) qu¥ dao cla hat, néu biét ring
tai thoi diém ban ddu né ding yén & diém x,,.

Hudng ddn. Chuyén sang hé toa do ma tai d6 dién trudng bing khong.
Electron van t6c v bay vao viing co tir trudng va dién trudng déu,
khéng déi va vuéng géc véi nhau £ vd B. Van t6c ¥ vuodng géc véi
ca dién trudng va tir trudng. Tim quy dao chuyén dong cha electron.
Mot 16p electron phang song song ¢6 mat do déu duge giit trong chan
khong bing tir trudng déu v6i B =57.107 T (H.140). T trudng song
song v&i bé mait cia 16p. Do
day cna Iép electron & =1cm.
Mat do electron trong 16p
n=10"electron/cm®.  Trong
nhiimg di€u kién trén céc
electron chuyén doéng song
song vGi bé mait 16p trong mat
phing vudng géc véi tir rudmg
(hién tuong troi). Xac dinh van
tdc tréi v, theo su phu thudc
vao khoang cich x téi mat
phing d6i xiing. Xéc dinh hiéu dién the AV gilta mat phang d6i xing
vd cdc bé mat ngoai cha Idp. DGi véi cac electron ti sG
e/m,=1,759.10" C/kg.

Maét chum electron ¢6 dang 6ng méng chuyén dong theo hudng truc
clia né va quay quanh truc trong chdn khong giita cdc ban cuc clia
mot tu tru déng truc véi chim tia (bdn Kinh trong ca tu try #, bin
kinh ngoai ). Gid thi&t chim tia 13 mét bé mat tich dién vo cling
méng cuén lai thanh ong bén kinh #,, vin t6c toan phan cla céc
electron cho trudc va bing v,, tim dong dién cuc dai 7 c6 thé dugc
tao ra b&i chiim electron trong khodng khong giifa hai ban tu. Hai ban
tu dugc néi tit v6i nhau, chiéu dai clia tu rat 16n so v6i khodng cdch
giita hai ban.

Hinh 140

Mot chum electron hinh tru duge bin Kk A

ra tur sung phéng electron doc theo | —
truc ciia mot 6ng day nam trong chén =
khong (H.141). Do cidt qua cdc dudng -

sic hgi tu tai ving ¢é tir trudng khong

< _ ]
<]
<
[

< 1]
<1

Hinh 141



déu gdn ddu mit 6ng day nén chim tia bat ddu quay déu. Gia thi€t
ring sing phéng electron ndm xa ddu &ng day. Tim van tdc géc cla
chim tia. BO qua van téc huéng tam cua cic electron do tir trudng
khong déu gay ra. Giai bai todn déi v6i dng day cé mét d¢ quan day
n=10 vong/cm, cudng do dong dién 7 =10A, ddi véi céc electron
e/m, =1,759.10" C/kg.

8.39. M6t chiim electron hinh tru chuyén dong bén trong &ng thodt bang kim

loai ban kinh R theo hudng clia tir trudng déu bén ngoai va quay déu
quanh truc ctia né v6i van t6c géc Larmor @, = eB/(2me). Tir truong
ngoai c6 cam tmg tir B hudng doc theo tryc ctia chm tia. Vi theé ma
t4t ca cdc lyc hudéng tdm can bang nhau (trang thdi cin bang Brilluene,
chium tia Brilluene). Tim su phu thudc ctia van t6¢ doc v vao khodng
céch tinh tr truc, déng thoi tim dong digén cuc dai ¢6 thé nhan dugc
trong chiim nay & didu ki¢n dién the clia ong thodt so véi catot déng
thé khong déi va biing V.. Chum tia 14p kin ong thodt. Gia thiét van
t&c cha cdc electron tai catot bang khong.

8.40. Chum tia electron dang 6ng moéng chuyén dong trong chan khong theo

8.41.

8.42,

huéng truc ctia né. Doc theo truc clia chdm tia ¢6 dat tir trudng déu,
céc electron quay quanh tryc véi van t6¢ géc Larmor. Gia thi€t chum
tia 14 mot bé mat vo ciing mong tich dién dugc cudn lai thinh Ong ti€t
dién trom, cdn van t6c chia céc electron cho trude va biang v,. Tim dong
dién cuc dai [ c6 thé c6 trong chiim tia. Gia thi€t v, <<¢, c¢ la van
t6c dnh séng.

Mot qua céu tich dién chuyén dong trong khong gian, noi c6 trudng
hap dén va tir trudng vudng gde v6i nhau, con luc ma sét thi ty 1¢ thudn
v6i van t6c chuyén dong. Chuyén dong dién ra trong mit phéng vuong
goc véi vecto cam tmg tir. Tim gid tri va huéng clia van t6c chuyén
dong én dinh cha qua cdu. Biét réing trong moi irudng khong ma sit
qui cdu chuyén dong trdi v6i van téc v,, cdn troug moi trudng cé ma
sét néu khong ¢6 tir trudng van 16c cta nd 1a v,.

Mot qué cdu tich di¢n chuyén dong trong dién trudng E va tir trudng
B déu va vuong géc v6i nhau (E << B), trong méi trudng c6 luc ma
sat ti 1é thuan véi van t6c chuyén dong. Chuyén dong di€n ra trong mat
phing vudng géc véi vecto cam ng tir. Tim d¢ 16n va hudng clia van
t6c chuyén dong néu biét ring khi khong c6 tir trudng van t6c nay
béng v,.
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8.43.

8.44.

8.45,

8.46.

8.47.
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Lutng cuc dién chuyén dong trong tir trudng déu véi van téc ¥ vudng
g6c vdi vecto B. Momen ludng cyc p tao mot gée nhd so véi phuong
cua vecto [vB] (H.142). Tim tdn s géc w,
cha cdc dao dong cha ludng cuc, gia thiét
cho tru6c momen quén tinh cia ludng cyc
Jg» van t6c ¥, momen ludng cuc p, cim
dng tir 3.

.E-

|
|
2 LY * I *
Mot w khong khi phang dat ndm ngang l'
gilla hai d4u tron clia mét nam cham dién

(H.143). Giifa c4c bin ty trong dién truomg Hinh 142
déu E céch truc cha hai cuc nam cham mot e
khodng R c6 treo mot giot ddu nhét dien 1IN , | ]

tich ¢. Béng mach dong di¢n trong cudn
day cta nam cham, tit trudng ting dén gid
tri B. Gia thi€t rang trong thdi gian .
trudng tang giot ddu dich chuyén khong
dang k€. Tim vén téc v va quy dao chuyén
dong clia giot ddu sau khi ¢6 tir truong.

Hinh 143

Di¢n tich ¢ phan b6 déu trén mot vong

minh, cing, khong dan dién, khéi luong m. Vong c6 thé chuyén déng
tu do quanh tdm (c6 dinh) ciia ndé. Ban ddu vong dimg yén, tir trudng
bing khong. Sau d6 xust hién t trudng déng nhat B = B(r) vudng géc
v6i mit phing vong vi thay déi tuy ¥ theo thoi gian. Xac dinh chuyén
déng clia vong trong t trudng.

Mot vong kim loai ban kinh r, khéi lugng m, roi trong tir truong ¢
thanh phan thing ding cia cAm tng tir phu thude vio dd cao 4 theo
luat B(h) B,(1-ah), trong d6 a 12 hang s6. Mat phing cla vong khi
roi nam ngang, dién trd clia vong R. B qua do6 v cam ctia vdong. Tim
st phu thuge clia van t6c vong vao thai gian 7.

Mot khung day kin hinh vuéng canh & nim trong tir triomg duge
truyén cho van téc ban ddu Ve theo hudng vuong géc vdi mot trong

cédc canh trong mat phéng khung Vecto cam ing tir B vu6ng goéc mat
phéng khung day, do 16n ciia né thay déi theo huéng cha van tdc ban

d
dau (x) sao cho £ = k. Tim v4n tGc cha khung sau thoi gian ¢ ké tir

khi bat diu chuyén dong. Khai lugng cha khung 13 m, dién tr& R. Bb
qua hé s te cam va khong xét trong Ie.



8.48, Mot khung hinh chit nh4t canh a, &

nim céch day dan thing c6 dong dién
I, moét khodng ! (H.144). HOi xung
lugng p ma khung nhan dugc khi ngat

dong dién I, cé do 16n va huéng nhu ——

thé nao, n€u dién trd thuan cia khung
la R, bd qua cam khéng?

8.49*, Dong dién xung vuodng I =200kA

chay trong khoang At=10"'s qua mot

Hinh 144

14 kim loai mém dai 2/=2m, réng a=0.1m, gdp lam déi va dugc
phén cdch bdi mét 16p mong khong dan dién (H.145). Dudi 14 kim loai
dat mot ban to cing, con phia trén 13 thanh dédm v6i dién tich day
axl, khéi lugng m =1kg. Xac dinh van t6c cia thanh dam sau khi

xung dién chay qua 14 kim loai.

- g

!

Hinh 145
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Hinh 146

8.50. Xung dién c6 bién do cyc dai 7 =100 A chay qua hai 14 kim loai mém,

mdng, rong a = 0,1 m dugc phan céch boi mot khe nhd chia chat dién
moi 16ng (ddu) v6i khéi lugng rigng o =0 Bg/em’® (H.146). X4c dinh
van t6¢ ma chit 1ong s€ bi ddy khéi khe khi ¢ xung cuc dai chay qua.

8.51. Mot ong day siéu din dai, ban kinh 7, =2cm

dugc ¢6 dinh theo truc cita mot dia cach
dién. Pia cé thé quay ty do guanh truc cla
né (H.147). Ong day dugc néi tit, trong ong
¢6 dong dién tufin hoan tao ra tai tdm dng
day cam tng tit B, =1T. Trén dia, bén ngodi
ong day c6 cdc dién tich véi tri s6 téng cong
0=4.10°C. Ong day dugc nung néng va
dong dién trong né mdt di. Tim momen dong

lwong L ma hé c6 duge sau khi nung néng Ong day.
8.52*. Trong thi nghiém cé dién cia LK. Kicoin, mot tru siéu dan (khai

0Aan

lugng M =80 g, cao h=20cm, ban kinh R = 0,5cm) treo trén mot sgi
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8.53.

8.54.

8.55,

8.56.

8.57.

84

-

chi dan héi trong tir trudng hlm‘ng thang diing theo hudng truc cia tru.
S0i chi lic ddu khong bi xodn. T trudng ting dén sao cho tinh siéu
dan bién mat dot ngot khi B=0,1T, con try thi quay. Xdc dinh goéc

xo4n 16n nhat néu mo dun xoén cha soi chi £ =107 J/rad.

M¢t qua cau nhe khéi luong m =0,5g, bén kinh » =1cm duge treo
trén moét soi chi dai va cho quay theo dudng tron nim ngang ¢6 bén
kinh rat nhé so véi chiéu dai sgi chi (con lic nén). Tim su bién thién
clia van t6c gdc qui chu Aw=w-ew, sau khi né duoe tich dién dén
hi¢u dién thé I/ =3000 V va dat trong ti trudng thing dimg B =0,3T.
Trong truong hop nao thi van t6¢ géce tang lén va khi ndo thi gidm di?
Huong ddn. Gian udc cong thic cudi ciing dé tim sy thay déi cba van
téc gbc, sir dung méi lién hé gB/(me) << \[ﬂ , trong d6 ¢ la dién tich
qua cau, { 1a chiéu dai s¢i chi, g 1a gia tdc roi tu do.

Mot qua cau kim loai kh6i lugng m, dién tich ¢ duge treo trén soi day
dai L va cho quay quanh tryc thang ding (con lic nén). Géc giifa soi
day va truc thing ding bang . Con lic dugc treo gilta cdc cuc cua
mot nam cham dién. Hoi diéu gi s€ xay ra khi xu4t hién tit trudng déu
v6i cdm dng tr B? Co ning chia qué cdu s& thay déi th€ ndo va tai sao
né thay d6i? Diéu gi xay ra khi ngét tir trudng?

Mot qua cdu siéu dén khéi lugng M =10g, ban kinh R =1cm ding
yén trong tir truong B = 0,1 T. Tang ddn nhiét do chia qua c4u, tinh siéu
dan mét ddn va qué cdu bat ddu quay tron. Tim van téc géc clia qua cdu,
Mot nam cham vinh cifu nho lo limg trong trong trudng & khoang cdch
a=9c¢cm phia trén bé mat mét vét siéu din. Chiéu dai clia nam cham
rdt nho so v6i a. Néu kéo nhe nam cham khoi vi tri can bang thi né
thuc hi¢n dao dong trong mit phang thang diing. Tim chu ky dao dong

khi khong cé chuyén déng quay ciia _
ludng cuc. [
Mgt nam cham vinh clru ngin c6

momen tir huéng thang ding. Liic h
ddu né duge giit cich bé mat mot vat
siéu dan mot khoang @ = 2¢m sau d6
duge bo ra (H.148). Xéc dinh d6 cao
h ma né b ddy 1én. Khéi luong nam
cham m=15g, thé tich ¥ =2cm’,
cuong do tirhod o =0,4n A/m.

Hinh 148



8.58.

8.59.

Huéng ddn. Gia thiét & vi tri cao nhat twong tic gilta nam cham véi vét
siéu din nhd hon nhiéu so v6i & vi tri ban ddu. Sau khi nhén dugc két
qua, kiém tra xem gia thiét ¢6 ding khong.

Mot nam cham vinh ciru nh thie hién dao dong tw do trén mat phéng
sieu din. Hoi i s6 chu ky dao dong clia hai nam chdm cung khéi
lwong bing bao nhiéu néu momen tr cha ching khac nhau 16 1an?
Truc cha nam cham trong qué trinh dao dong ludn song song v6i mat
phang si¢u dan.

Mot nam cham vinh ciru nhd thyc hién dao dong tu do trén mot mat
phing sieu dan. Hoi 1 s6 chu k¥ dao ddng clia nam cham béang bao
nhiéu néu chiing c6 cing momen tir, nhung khdi lwong khéc nhau 16
14n? Truc ciia nam cham ludn vudng goc véi mat phéng siéu dan.

8.60%. Don cuc Dirac (mot hat co ban khéi lugng M, c6 tir tich b) nam chinh

8.61.

8.62.

8.63.

giffa khoang khong giita hai bén tu ciia mot v phing khong tich dién
Iim tir chat siéu dan. Xéc dinh tdn s6 dao dong nhé chia don cuc theo
huéng phap tuyén véi cdc mat phing. Tat ca céc kich thude ctia tu déu
16n hon rat nhiéu so voi khoéng céch gilta hai ban tu.

Hai dong dién cing do lén /=10" A nhung nguge chiéu phau chay
qua hai day dan ngang, song song va cdch nhau mot khoang 2a =1cm.
Chinh giifa hai day din c6 mot qué cdu c¢6 do cdm nghich tr 7 = -107
va ¢ khai luong riéng o= 2,0g/cm’. Tim chu k¥ dao dong nho cla
qué cdu trong mat phéng ngang. Gié thi€t qua cu khong chuyén dong
theo phirong thang ding va bo qua ma st.
Mot vong nhom dién ud khong déng ke 3y,
dugc 16ng vao 16i clia mot nam cham dién va I

nim trén mot chiéc d€ & phdn trén cla nam |
cham (H.149). T thong cua 10i gii qua
L=
L=
[=
e —

vong nhom ting o khong dén gid tri hiw
han @, =10T.cm’. Sy gia tang cfia tir thong
dién ra nhanh d&n mic trong thoi gian né
tang vong nhom khong kip dich chuyén.

Tim d6 cao k& ma vong bi ddy 1én, néu biét Hinh 149
khéi luong ciia né m=100g, d0 ty cdm
L =100cm. :

Mot qué cdu siéu dan ban kinh r, khéi lugng m, bay vdi van toc v vao
vimng tir trudng khong déi B. Tim van t&c 16n nhat cia qué cu sao cho
khi d6 né bi hat khi tiY trudng.

&5



8.64. Mot tdm kim loai manh do day a,
chiéu rong 4 (H.150) duge dua vao tir

truong déu véi cam dng tir B sao cho % ;
tdm kim loai vuoéng géc cam ing tir -——//
B. Trong tdm kim loai c6 dong dien / ¢

chay qua. Tim hiéu dién thé U gifta

. ) ” P < N 2 E .
hai canh cha tdm (tic 12 trén khoang
cach d), n€u mat do electron tr do
trong tdm kim loai 12 » (trudng hop Hinh 150

riéng clia hién tuong Hall).

8.65. Mot tru dai khong tich dién 1am bing kim loai khéng nhiém tir, ban
kinh R=1256cm quay déu trong tir truong déu cé cim tng tir
B=0,03T song song v6i truc cia tru véi vin téc géc @ = 60 rad/s.
Xac dinh mat d¢ dién tich bé mat xuat hién trén mat bén cia tru do
chuyén dong quay. Chi & ddu ciia cc dién tich bé mat néu céc vecto
@ va B cing hudng. Bd qua tir trudng do cic dién tich nay sinh ra va
bd qua cdc higu ing quan tinh cia cic electron.

8.66%. Mot tru rdng bing chat dién méi ¢é ban kinh trong #, ban kinh ngoai
#, quay déu trong t trudng déu quanh truc clia né véi van toc géc .
Vecto cam ting tir B song song véi truc cla try, hé sé dién moi cha vat
ligu lam try 14 & Tim: _

a) Mat do khdi cua cic dién tich lien k&t py, Xuat hién trong tru do
chuyén dong quay trong tir trudng;

b) Dién tich khai theo mot don vi dai ciia tru;

c) Mat d¢ dién tich bé mat trén ca hai mat clia tru.

8.67. Mot tru nhom dai dic, ban kinh R duge tich dién va quay quanh truc
chia né véi van t6c khong ddi w. Dién tich trén mot don vi dai cha tru
la 7. Tim hién dién the U giita truc va bé mit cla try, xuat hién do
chuyén dong quay. Bo qua tic dung chia lyc huéng tam.

8.68. Mot dong dién 7 chay trong rdt 6ng kim loai ¢6 ban kinh ngoai va
trong ldn lugt 1a R, R,. Xac dinh hiu dién the giita mat trong va
mat ngoai 6ng. S6 electron tu do trong mét don vi thé tich ctia kim loai
la n. :

8.69. Trong so d6 don gién clia mdy phét t thuy déng, mot tu dién phing c6
dién tich cc ban 1y S, khoang cdch gitra hai ban tu & dugc dat trong
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8.70.

8.71.

8.72.

8.73.

8.74.

mot dong chat 1ong dan dién v6i dién dan sust A (H.151) dang chuyén
dong vo6i van t5c ¥ song song Vol céc ban tu. Ca hé thong nim trong
tr trudng ¢6 cam ing tu B, huéng vuong gbc voi mat phéng hinh v&.
Hoi cong suat N thodt ra & mach ngoai c6 dién trd R bing bao nhiéu?

P R y /S /

B
Hinh 151 Hinh 152

Mot t@m dai khéng tich dién lam bing kim loai khong nhi€m tir
chuyén dong déu trong tit trudng dou B= 0,18T vOi van toc
v = 6,28 cm/s. Cac vecto B va ¥ vuéng géc vdi nhau va song song vai
mit phing tam kim loai (H.152). X4c dinh mat do dién tich mat trén
cac mat phing tdm xuat hi¢n do chuyén dong clia tm phéang. Chi 16
d&u cia cdc dién tich mat néu tich vecto [¥B] hudng 1&n trén. Bo qua
tir truding do céc dién tich sinh ra.

Dung dich dién méi v6i hing s6 dién moi £ chay giffa cdc ban ctia mét
tu dién phing véi van toc v<<e. T truong déu khong déi B dat
vuéng géc voi chiéu chuyén dong va song song cic ban tu. Xac dinh
hiéu dién thé U gifta céc bin ty va mal do dién tich it o cia dién
mdi. Khoang cich giita hai bdn w 1a d.

Do mdt bién 6 vil try nao d6 di hinh thanh mot hé gém mét ngdi sao
(khdi lugng M, momen tir 9%) va mot hanh tinh (khéi lugng
m << M, momen tir 9%). Hanh tinh chuyén dong theo quy dao tron
ban kinh R. Tim céc gid tri kha di cBia chu k¥ quay phu thudc vao
huéng clia cdc momen tir, gia thiét ring mat phing quy dao vuong géc
véi momen ti 91, clia ngoi sao.

Xac dinh chu ky dao dong nhd xoén chia mot thanh nam cham
(S =1mm’, R =10cm) treo ngang {rén gi4 khong dan héi trong tir
trudng Trai D4t (thanh phin ndm ngang B, = 0,2.107 T). Khéi luong
riéng clia thép p = 7,8g/em’, cam ting t du B=1T.

Hai thanh sét tiét dien §=0lcm’, dai [ =5cm, c6 cam ung it du
B=1256T nam trén mot dudng thing va cch nhau mot khoang
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8.75.

8.76.

8.77.

88

‘truc-di qua tAm clia n6 vi cdch tam cla F_T H‘r

L =1m. Mét thanh duge ¢ dinh, thanh con lai c6 thé quay quanh truc
OO0’ di qua tam cfia né v song song tir trudng B, cha Trdi Dat
(H.153). Tim chu ky dao dong nhd xoén cha thanh, Khéi luong rieng
cha sit p =7 8g/cm’.

LS

[ - | S—
—
—

11

I

L

OJ
Hinh 153

Hai chiéc kim béng sit giéng nhau, tiét dién § =1mm’, dai ! =1c¢m,
€O cam Ung tix duw B=1256T. Mot kim duge giif ¢6 dinh trong mat
phing vuong géc véi tir trudng B, cia Tréi Dat, kim con lai ¢6 thé
quay tir do trong mit phang ndy quanh

kim kia mot khoang L =10cm theo =
dudng wvuéng géc véi truc quay ()} . ... ...
(H.154). Tim chu k¥ T cda cdc dao Lo e /
déng nhd xodn cha kim. Khéi lugng
riéng ciia st p = 7,8g/cm’. J

Mot vong kim loai méanh quay nhanh
quanh truc thing ding di qua dudng L

kinh clia né vi vuéng géc véi tir trudng

déu ¢6 cam tmg 1 B=0,01T. Bo qua Hinh 154
ma st & tryc quay, tim thdi gian 7 dé

van t6c géc clia vong giam e ldn. Khéi

lugng rieng clia kim loai p =9g/cm’,

dién din sudt A=5.10°(Q.cm)™. Su -""D
mat mdt nang lwong trong mét vong quay

gid thiét rat nhd, h
Xéc dinh chu ky dao déng doc ctia ban

t bén trong clia mot ty try nim thing -.

dimg ¢6 dién tich khong déi va bang @ -
(H.155). Ban kinh ngoai cla tru 1a R,

bén kinh trong cta iru r, chiéu cao 4, Hinh 155
khét lugng ban tutronglam, r << i,




8.78. Dién tich Q phan b6 déu theo mot vong
tron manh ban kinh R (H.156). LuGng cuc
dién khéi luong m, momen ludng cuc p cé
thé chuyén dong doc theo truc vong tron
vudng géc v6i mat phing vong. Momen R
ludng cuc song song véi truc cuia vong. Tai
thoi di€ém ban ddu ludng cyc nim & tam Hinh 156
vong va ¢6 van téc bing khong.

et

a) Xéc dinh van t6c cuc dai v, cua ludng cuc khi né chuyén dong
doc theo tryc ciia vong. Bo qua trong luc.
b) Xdc dinh vi tri can bang x, ctia ludng cuc.

¢) Xac dinh chu k¥ dao dong nhé ciia ludng cuc quanh vi tri can bing.

8.79. Ban thit nhat clia mdt tu dién duge gilt c6 ) dy
dinh, ban thit hai cé khéi lugng m, néi véi N |
Id xo0 ¢6 hé s6 cing k (H.157). Khodng =~ Y2 !
céch giita hai ban tu khi 16 xo khéng ciing N !
1A d,. NGi hai ban tu v&i nguén. O vi tri \
cén bang mdi khoang cach giita hai ban tu N :

f/

I d= ?du. Tim chu ky céc dao dong nhé

cua céc ban tu. Hinh 157

§9. QUA TRINH CHUYEN TIEP TRONG CAC MACH DIEN.
DAO BONG TU DO

9.1. Céc ban clia mot tu khong khi cé dién dung C =107"°F duge néi véi
dién tr& R qua ngudn ¢é sudt dién dong ¢ Hai ban tu dugc dua nhanh
lai gdn nhau trong khodng thoi gian Ar =107*s sao cho khoang cich
gilta ching gidm mot nita. Hoi v6i diéu kién nao thi trong thoi gian

- dich chuyén dién tich clia tu khéng d6i? Tim nhiét luong O, toa ra trén
dién trd R dén thoi diém két thiic qud trinh nap lai tu.

9.2. M0 14 qud trinh ohéng dién cia ty C, sau khi déng khoa K, néu dién
tich ban ddu cia né Ia g, Nghién ciu trudng hop R — 0, moé ta sy
bién ddi nang lugng trong mach (H. 158).
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9.3.

9.4.

9.5.

9.6.

9.7.

90
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Hinh 158 Hinh 159

Thiét bi do d6 tir cdm cha mot vat méu dai hinh tru duge chi ra trén
hinh 159. Khi thio nhanh vat miu nam khit bén trong cudn day thi
trong cudn day xuat hién xung dién 4p, d6 16n clia né cé thé do béng
may hién séng. Xac dinh d¢ tir cdm y cva vat mau néu ¢=4,5V,
R=10Q, L=1H, U =6,8V. Thoi gian thio vat méu phii bang bao
nhiéu dé bién do xung dién dp phu thudc thdi gian ¢ thé do duge bang
may hién séng?

Riit nhanh mét tdm dién moi ¢6 hang s6
dién moi £ ra khéi tu sao cho dién dung
cua tu thay d6i dot ngot dén gid tri C
(H.160). Tim su phu thudc ciha dong dién
trong mach vao thoi gian va vE dé thi (). — 1
Tam dién m6i 1ap kin khong gian giira hai
ban tu.

I ™
~
ry

Hinh 160

Mach dao dong g6m mot cudn cam v mot tu dién. Tai mot thoi diém
nao dé ngudi ta rat nhanh tr tu t4m dién moi véi hing s6 dién moi
£ =4. Hoi tin 36 dao déng clia mach s& thay d6i nhur th€ nao? Gid tri
cuc dai cta dién tich trén tu va coa dong dién trong cudn day s€ thay
ddi bao nhiéu 14n néu tim dién moi duge it ra vao thai diém khi dién
tich trén tu:

a) Khong ¢é;

b} Cuc dai.

Hing s6 thoi gian phéng dién cta ty ddu phing qua mot dién o 13 7.
Sau khi d4u & tu bi kho, hang sd thoi gian phéng dién cua tu qua cing
dién trd bing 7,. Xéac dinh dién trd suat p cha dau da kho, néu hing s6
dién méi & clia né khéng déi.

Mot ta cdu c6 ban kinh cdc mit cdu R, vd R, dugc d6 ddy chét din
dien y&u. Dién dung cha tu bang C,, hiéu dién the trén tu sau khi ngat



9.8.

9.9,

9.10.

9.11.

9.12.

khdi ngudn gidm hai 1an sau khoang thdi gian 1. Xdc dinh hing s6 dién
méi £ va dién rd sudt cla chat da dé vio tu.

Mot cuén cam L va dién ird thudn méc néi ti€p va duge ndi véi ngudn
¢ Dién & thudn cla toan mach 1a R. P6 v cam cia cudn cam khi ¢6
18i sat 1a L, khi khong c6 161 sat 1a L,. Ban dau 16i sit duge dua vao.
Tai thoi diém ¢ =0, khi dong trong mach dd én dinh, ngudi ta it
nhanh 161 sat ra (trong khodng thdi gian rdt nho so véi thoi gian dong
dién dugc thiét 1ap). Xéac dinh cudng d6 dong dién 7 trong mach phu
thudc vao thoi gian ¢ > 0.

Mot 6ng day manh dai bdn kinh #, duge ndi véi ngudn, trong ong day
cé dong I, chay qua. Loi ciia 6ng day c6 dang tru dac lam tir chat siéu
dén. Bdn kinh 16i #, = 0,5r,. L5i dugc dua nhanh ra khoi 6ng day. Tim
pid tri /, cua dong dién trong cudn day ngay sau khi it 15i ra, sau dé
dong dién s& thay déi nhu thé nao? V& dé thi dinh tinh.

Mach dao dong gbm mét cudn cam va mot tu dién. Cudn cam 1 mot
6ng day véi 161 siéu dan. Ban kinh 6ng diy bang hai 14n ban kinh 15i.
L&i dugc rit nhanh ra khéi dng day. Tan s§ dao dong cha mach s& thay
ddi nhu thé nao? Gid tri cuc dai clia dién tich trén tu va cha dong dién
trong cudn day s€ thay d6i bao nhiéu ldn, néu 18i duge it ra vao thoi
diém khi cudng d6 dong dién trong cudn day:

a) Bang khéng;

b) Cuc dai.

Tim quy luat bién thién ciia hiéu dién thé U trén tu C sau khi déng
kho4 K trong mach chinh (H.161).

ﬁ R‘f =}00
f=jgV
- R2=!0;‘JH
Hinh 161 Hinh 162

Mét qud cau din dién bdn kinh a=20cm (H.162) cé dién thé
¥, =3.10" V, phéng dién qua dién tr& R =5.10° Q. X4c dinh cam (ing
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9.13.

9.14.

9.15.

9.16.

9.17.

92

tlt B(t,,6) sinh ra trong qué trinh trén & bén C)
ngoai qua cdu trong diéu kién chudn tinh. M

Mach L, C, R (H.163) tit din tai thdi diém

t=0 dugc ndi véi nguén ¢ c¢6 dién g L R
trong khong ding ké. Xdc dinh hiéu dién &

th€ U trén tu C phu thude vao thoi gian £ .—{|||---|
Tu phai duge tinh todn trén hiéu dién thé

nhd nhét bang bao nhiéu? Hinh 163

Cuén cam L, ty dién C va ngudn ¢ véi dién trd trong R dugc méc song
song v&i nhau (H.164). Tim dong dién J(f) qua cudn cam sau khi déng
ngudn. Cac gid tri L, C, R thoa min diéu kién C/L > 1/(4R%).

R
-
. I
L 4 dQ ZTp=
é'T
T
Hinh 164 Hinh 165

Mach dién gdm mot dién trd R méc ndi ti€p véi mot cudn day c6 do ty
cam 16n L duge ndi v6i nguén mot chiéu ¢6 higu dién thé khong déi
U,. Dé trénh qua 4p khi ngdt ngudn, ngudi ta mic song song véi mach
mot tu dién C (H.165). X4c dinh higu dién thé trén t U(f) sau khi ngat
nguén maot chiu. Cidc théng sé coa

mach thoé man diéu kién 4L > CR’. 1

Khi ngat mach mét chiéu cé do tu cam
Ién (vi du cudn kich tir cia mdy phit ""“:U:E] ;o i
dién mét chi€u), cdc mach nay duge néi  ——

truée v6i dien trd méc song song Z dé
han ch€ sy qud 4dp (H.166). Hbi trong
truong hop nay hiéu dién thé cuc dai & Hinh 166

hai diu mach U,, 16n gip bao nhidu

lan hiéu dién thé U, cha nguén.

Trong mach dao dong v6i cudn cam L va tu dién C, cdc dao dong
cudng bic duogc thyc hién béi cudng do dong dién I = I, coswt, trong




9.18.

9.19.

9.20.

dé w’ = % Cuén cim la cudn day xoan thang dai. Hoi tan s&, bién

d6 va nang luong dao dong s& thay d6i nhu thé ndo, néu tai thdi diém
¢ =0 kéo rit nhanh (tic [a rat nho so véi chu ky dao dong 7 =27/ )
cudn day xoén dén chiéu dai gdp d6i? Giai thich tai sao khi d6 nang
lwong dao dong bi thay déi.

Mot ty c6 dién dung C, tich dién dén hiéu dién thé U, dugc néi véi
tu ¢6 dién dung C, khéng tich dién. Tim sir phu thudc cla dong di¢n
vao thoi gian néu bd qua anh hudng ctia cam khéng, dién trd cia mach
ia R.

Mot tu dién cé dién dung C va dién tich g. Khi ndi song song tu nay
v6i mét tu khong mang dién tich ¢6 cing dién dung thi mot phan néng
lugng thodt ra dudi dang nhiét trén day ndi. Tim lugng nhiét thoét ra
trén day din Q, bang céch tinh tryc tiép, khong sl dung dinh luat bao
toin. Bé qua d9 ty cam cla day dan.

Tu dién C tich dién tif nguén ¢ qua dién trd phi tuyén (H.167), cudng
do dong dién trong dién trd lién hé v6i hiu dién th€ bing bifu thic
I=AU*, trong d6 A 12 hing sd. Tim sy phu thuéc cla cudng do
dong dién trong mach vao thoi gian, néu ndi ngudn iai thoi diém 1 =0.

9.21.

9.22.

R
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Hinh 167 Hinh 168 Hinh 169

Khi ngét cong tic K trong mach (H.168), xudt hién su phdng dién hé
quang. Xdc dinh dong dién trong mach. Dac trung Von-Ampe clia
phéng dién hé quang c6 dang U=a+b/1, trong d6 a va b 1a cac
hing s6 da biét.

Hai cuén cam siéu din cé do tw cAm L, va L, dugc ndi song song voi
nhau va néi v6i nguén ¢ qua dién trd R, dién rd trong cta ngudn 1a r
(H.169). Tim cudng do dong dién trong cdc cuén day [, [, va dong
dién trong mach / néu bd qua hé s6 hd cam gifta cdc cudn cam.

93



9.23.

9.24.

9.25.

9.26.

9.27.

94

Mot 6ng day dai c6 chiéu daij 1a /, dién tich c4c vong day 13 S, tai mot
thoi diém dugc néi véi nguén mot chidu ¢ qua mot dién twd mic R noi
ti€p. O phin giita clha ong day cé mot vong kin, dién tich vdng o, dién
trd r. Mat phang vong vuéng géc véi truc 6ng day. Bd qua do tw cim
ctia vong. Xéc dinh 4p suat hudng tam lén vong day (tic Ia Iyc huéng
tm 1én mot don vi dai cha vong day) tai thdi diém 4p suat 16m nhat.
Mot 6ng day hinh xuyén ¢6 ban kinh xuyén R, ban kinh vong day r
(r << R) tai mét thoi diém nao d6 duge néi véi nguén hiéu dien the
khong ddi ¢ qua mot dién trd méc néi tigp R;. Bén trong 6ng cb mot
vong kin nho, di¢n tich o, dién tr& 7. Mat phang vong triing v6i mot
trong nhimg mat phang vdng day ciia xuyén. Bo qua do tu cam cda
vong. Xac dinh nhiét lugng toé ra trong vong trong thoi gian thiét lap
dong dién trong mach.

Mot 6ng day, mét bign trd va ngudn hiéu dien the mét chiéu duge méc
ngi 1i€p v6i nhau. Ngudi ta cho Sng day gign déu véi van t6c
v=30cm/s, déng thoi kéo thanh trugt clha bién tr& sao cho dong dién
trong mach khong déi. Hoi dién trd clia bién tr& thay déi bao nhiéu khi
chiéu dai ctia dng day tang len gdp doi, biét 6ng day sau khi gidn ¢6
mét d6 vong day la »=350vong/cm, dudng kinh tiét dién ngang
D=10cm.

Hai ong déy c6 kich thuc hinh hec nhu nhau, nhung mot trong hai
Ong dugc lam tr day dan c6 tiét dién ngang [6n gdp doi nhung chiéu
dai ngén bang nira so vdi day din clia 6ng day con lai. Day dan cia hai
ong day dugc lam bang cling mét vat liéu. Trong cudn day clia Ong
diy nao s€ t6a nhiét nhiéu hon néu 1 trwdng trong chiing nhu nhau?
Ong day nao c6 thai gian thiét 1ap tir trudng nhd hon?

Trong so d6 hinh 170, rai mot thei diém nao d6 khod K dugc ddng lai
va tp € vdi dién tich ban ddu ¢, bat ddu phéng dien qua cudn cam L.
Khi ddng phéng dién dat gid tri cuc dai, khod K lai duge mé. Hdi dién
tich di qua dién tr& R bing bao nhiéu? Dién trd ciia di6t D theo chidu
thudn rat nhé so v6i R, theo chiéu nghich vo ciing 16n.

R=100
K
D
< 4
quT_ R L —
Hinh 170 Hinh 171



9.28.

Ngudi ta m& khod (so d6 trén hinh 171) va trong mach xuat hién dao
dong. Hoi dién dung cha tu phai bang bao nhiéu dé hiéu dién thé trén
tu khong 16n hon hiéu dién the nguén qué 100 lan?

9.29. Khi do d¢ phdm chat Q clia mot mach cong huéng gém mot cudn day

9.30.

9.31.

9.32.

£ r
r‘—l' .

¢ do tu cam L = 0,1 H va mot dién trd r =300 méc song song vdi
mét tu dién c¢6 dién dung C =30 pF, ngudi ta 1am nhu sau: N6i mach
véi mdy hién séng va khi déng, ngit nguén mot chiéu ngudi ta quan
sét dugc cac dao dong tat dén (H.172). Hay so sinh do phim chat ctia
mach khi ngt ngudn trong céc trudng hop sau: khi dién tro dau vao R
clia mdy hién séng rat 16n va khi né hitu han biang 100k€2.

l
SO I L ) B

|1

Hinh 172 Hinh 173

Sau khi ngét kho# trong mach (H.173) xuét hién céc dao dong tt dan, -
bién do cuc dai ciia hiéu dién thé dao dong 16n gdp »=100 lan hi¢u
dién thé ngudn. Tim tén s& dao dong riéng clia mach @, néu khoang
thdi gian dé bien do dao dong giam di e lan 1a 7 = 0,1s.

M6t mach dién hinh tam gidc, mdi canh ¢6 mét tu dién dién dung C,
cdc dinh dugc noi lai vi nhau & tim tam gidc thong qua cic cudn cam
L. Tim tdn s6 cia céc dao dong c6 thé xuat hién.

Qua cuén cam L, va khod K dang dong

1
c6 dong I, con hiéu dién th€ trén w |
bang khong (H.174). Tai thdi diém ¢ =0 ; Ky C L
ngudi ta m& khod K. Tim hiéu dién th& ! ?
trén tu. V& dong dién qua tu dudi dang
ham cha thoi gian. Bo qua dién trg thuén Hinh 174

ciia céc phdn tir trong mach.

9.33. Ngudi ta sit dung mdy hién séng dé€ quan sat cdc dao déng tu do tat ddn

trong mach dao doéng. Hoi s¢ dao déng thuc hién dugc trong khoang
thdi gian ma bién do giim di e 14n s€ thay ddi nhu th€ nao, néu gidm
d6 tu cam L chia mach di hai lin va tang dién dung C lén hai 14n, gidt
nguyén dién tro thudn ciia mach?
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9.34.

9.35.

9.36.

9.37.

9.38.

9.39.

96

Cuon day clia mach dao dong (H.175) dugc dat
trong tir trutmng khong déi va né tao ra trong
cudn day tir thong khéng dét @,. Tai thii diém
{=0 tir trudng bi ngdt di. Thdi gian ngit tir
trudng khong dang ké so véi chu ky dao dong
riéng cia mach. Tim dong dién trong mach 7 Hinh 175
phu thudc vao thdi gian sau khi ngét tir trudng.

[12

I

Mach dao dong gém mot cudn day c6 d6 tr cam L vi mot tu bi rd.
Dién dung cia tu C, dién trd cha ty 12 R. Bd qua dién trd thudn cia
cudn déy va cc day dan, vi€t phuong trinh dao dong riéng clia mach.
Tim tan s riéng @, vA gidm luong loga tit dan d.

Tu dién C =0,t uF duge nap dén hiéu dién the ngudn ¢ =1kV, tai thoi
diém /=0 ty dugc n6i véi cudbn cam L=100mH va dién tré bing
dién tro t6i han d8i véi mach dao
dong (H.176). Xdc dinh khoang théi
gian dé€ dong dién dat gia tri cuc dai .
va tinh gid tri d6. e L L
Tim d9 phdm chat cta mach c6 dién [
dung C=20uF vai do ty cam
L=50mH, biét rang dé giit dao
dong trong mach khong bi tit ddn véi Hinh 176

bien do hién dién th€ trén t

U, =1,0V, cén cung cip mot cong sudt trung bich N =0,ImW. Gia
thiét do tit ddn dao dong trong mach 1a nhé.

Mach dién trén so d6 hinh 177 dugc cung cdp bing ngudn hiéu dién
the U:

a) Dong dién qua cudn cam va hiéu dién R,
the trén tu sé thay déi nhu th€ nio sau R

khi mé khod? U—
b Viét phuong trinh x4c dinh thai diém c 3t

t, khi nang luong tich trong tu c6 gid tri 1

l6n nhét. Xét truong hop dao dong tat

dén yéu. Hinh 177

Mot vat khéi lugng m duge treo rén mot day manh chidu dai /, dién tr&
R, trong tir trudng déu hudng theo phuong ngang. Vat thuc hién dao
déng nhd trong mit phang vuéng géc véi tit trudng. Day din luon
dugc néi tat qua mét mach ngodi ¢& dinh. Tim s6 dao déng dugc thuc
hién trong khodng thoi gian ma bién d dong dién gidm di e lan.




9.40. Trong mach dao dong tat ddn nho, dong tho‘l tang dién dung cia tu va

9.41.

9.42.

9.43.

dd wr cam cia cudn day lén cing mét s6 n 14n. Qu4 trinh tang nay
dugc thuc hién & mot thdi diém bét k¥, rat nho so voi chu ky dao dong
rieng. Tim ti s§ giifa bién do cac dong dién /, va I, truSc va sau khi
thay ddi cic théng s6 chia mach dién.

Mot vong lam tir day manh c6 dién trd thuan
R=107, khéi lugng m =1g, ban kinh r =1cm
treo trén mot soi chi dan héi va thuc hién cic dao
dong xo4n nho véi tdn s6 v, =1Hz (H.178). Néu
cho vong day vio tir trudng song song v6i mat
phéing vong & vi trf can bang thi xuat hién sy tat
nhanh dao dong. Xdc dinh cdm tng tr trudng sao
cho chuyén déng xodn cha vong dién ra & ch€ do
t6i han (tiic 14 dao dong chuyén sang ché do
khong tuan hoan). Bb qua d¢ tu cam cia vong day Hinh 178
va su tit ddn dao dong khi khong c6 tir trudng.

So dé hinh 179 gém hai mach, tai mét thoi diém nao d6 khi irong
mach thif nhat dong dién da dugc thiét 1ap, dong thoi md khod K, va
déng khod K, mét céc tic thdi. Tinh nang lugng W, tda ra trén dién
rd R va nang luong W, ma mach thit hai nhin duge. Cho trude ¢,
rL, Lz, M. Bd qua dién trd thudn trong mach thit hai.

F K‘( 5
. -

L, L,

mach | mach 2

Hinh 179 Hinh 180

Trén hinh 180 biéu dién mach dién gém ngudn &, céc dién tr& r va R,
cudn cam L,. Pua tir xa mot cudn cam siéu dan duge néi kin c6 do tu
cam L, vé phia cuon L,. Ban ddu dong bén trong L, bang khong, sau
khi lai gdn cuon L, né c6 dong /,. Sau khi hai cuon day dat gan nhau,
déng khod K. Hoi niing lugng duoc thodt ra dudi dang nhiét trén dién
tré R bang bao nhiéu?
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9.4,

9.45.

9.46.

9.47.

Mot mdy phat dién c6 dién trd trong
khong ddng k& phat vao mach cic
xung hiéu dién th€ vuéng (H.181). B
qua sy tit dn dao dong. Hoi:

a) Véi d9 dai 7, nao cha xung thi sau

khi ngat xung, trong mach khong c6 Y

dao dong? T

b) V61 do dai 7, ndo cia xung thi bién “

do dao dong clia hién dien thé rén a0 ly !
1a 16n nhat (sau khi ngét xung)? N6

bing bao nhiéu? Hinh 181

V& d6 thi dong dien va hieu dién thé
tinh tir thai diém ¢, cho cé hai trudng hop.

Mét tu dién cé dién dung C dugc ndi véi hai dau trén clia hai rinh
déng song song, dat thing diing vi cdch nhau mét khoang /. Tir trudmng
déu B ndm ngang va vuéng goc mit phing hai rdnh. Mot vat dén bang
déng khéi lugng m trugt khéng van téc ban dau trong tir trudng doc
theo hai ranh, sao cho luén c6 su ti€p xiic giita vat dén va hai rinh. B
qua dién tr& va d ty cdm cha cdc day dén, dong thdi bd qua ma sdt
trugt cuia vat dn trén ranh. Tim:

a) Gia tdc cha vat din;

b) Cudng do dong dién nap cho tu.

Trong diéu kién ciza bai 9.45 thay tu dién bing mot ong diy c6 do tu
cam L, dién tré thuan khong ddng ké. Tim quy lu4t chuyén dong cua
day dan truot doc theo hai ranh.

Hai rdnh bang déng, dai, song song dat thing ding va cich nhau mot
khodng /, hai ddu trén néi véi nhau qua dién .
trd R, tat ca dat trong ti¥ trudng déu B vudng VYL

goc véi mit phang hai rinh. M6t thanh dan =~ % | N XX

bang déng trong lugng P roi doc hai rdnh. Bd o “ - ] £

qua ma sat. Hoi van tdc roi ciia thanh bing T wavawy ¥

bao nhi¢u? % Ix x x|x
9.48*. Mot thanh dan dién If tudng khoi luong m, X [\ 7& X[

dai / c6 thé truot khong ma sat doc theo hai _

day dn Iy tudng thing diing (xem bai 9.47) e

trong trong trudng (H.182). Dau trén cla

hai day dan duoc ndi véi nhau qua cudn Hinh 182
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9.49.

9.50.

9.51.

cam L, phia duéi qua dién tré R. Thanh lic ddu dugc gilt 6 mot vi tri
sau d6 tha nhe. Tim vi tri can béng mdi cua thanh va ddc trung cia
qua trinh chuyén tiép.

Tu dién c6 dién dung C va cudn cam L ndi véi hai ddu trén ctia hai
rinh bing déng, song song, thing ding va cich nhau mét khodng /
(H.183). Tir trudng déu B nim ngang

va vuong géc véi mat phang hai ranh. L c
Mot thanh déng khdi lugng m trugt W—H“
khong van tdc ban ddu trén hai rénh, B P 3
sao cho nd luén ti€p xiic véi hai ranh. R .
Bo qua dién tr& ciia cudn day, cha cédc —
ranh va thanh, dong thdi bd qua do ty e . 1 o
cam cla céc day dan va ma sat truot | omg -

cha thanh. Xdc dinh quy luat bién

thién cha dong /(#) va toa do cua thanh ~ Hinh 183

x(fy tinh tr thdi diém trugt -4,
t=0,x(H)=0.

Tit mot trong hai ban tu dién bay hoi

titc thdi mot 16p vat chit cé dién tich
g,, sau d6 né chuyén dong nhu mot

khéi sang ban tu thi hai v6i vén tc
khong déi v, (H.184). Tim sy phu L

L e YT Y ]

thugc cia dong dién trong mach LC
vao thoi gian trong quéd trinh chuyén ~ Hinh 184
dong cha 16p ¢, trong tu. Khoing

‘céch gitia hai ban tu 4, dién tich cdc ban w S, do tu cam bang L.

Trong dién trudng déu E, va vuéng géc v6i né ngudi ta dat hai 1am
kim loai phang, song song khong tich dién, tao thanh tu phing. Tai
thdi diém ¢=0 hai ban dugc néi tit qua cudn cam L. Tim sy phu
thudc cira dién tich vio thai gian. Dién tich céc ban tu §, khoang cdch
giita ching la d. '

9,52, Tai tam cta mot mat cdu dan dién, khong tich dién, ban kinh R c6 mot -

dién tich Q. Tai théi diém ¢ =0 qua cdu dugc ndi dat qua mot cudn
cim L bing mot diy manh dai. Xdc dinh su phu thugc clia dién tich
miit cdu vao thoi gian. Bd qua dién trd ciia cudn day va day dén.
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9.53.

Mot mach cong hudng L, C, R (H.185) duogc néi L]
tuin hoan véi cdc xung sao cho mdi Xung tao
them trén tu mot hiéu dién thé bd sung U.
Khoang thdi gian gilta cdc xung lién ti€p bing

-mot 56 nguyén z.1an chu ky dao dong riéng. Xac - »

C
dinh bién do U, cha dao dong. Gia thi&t giam H
lugng tét dan dao dong 1A nho. )L ;L

9.54. Tai thoi diém ¢ =0 mach LC 1y tudng vdi tdn s§
- dao dong rieng 100Hz dugc kich thich bdi mot Hinh 185

9.55.

é)

t

chudi xung tuan hoan c6 d¢ dai xung r =0,02s nhu irén hinh 186
(& =5 V). Tim chu k¥ xung T sao cho gid tri trung binh cla hiéu dién
the trén ty 1a U, =2 V. V& d6 thi phu thuge U, (¢).

Tai thdi diém 7 =0 mach LC 1y wéng (H.186) v6i chu k¥ dao dong
rieng Ty = 0,01s duge kich thich bdi mot chudi xung vudng &«r). Hoi
do dai xung 7 bang bao nhiéu dé khi chu ky xung 7 =0,09s thi gi4 tri
trung binh cla hiéu dién thé trén tu bing 1/6 gid tri cuc dai chia n6? Vé
dé thi phy thuoe U, (7).

! L &b
cl. T
e I e
| T I
7 I
Hinh 186

9.56.

100

Mot vién dan nhiém tir bay doc theo lri;c cua madt 6ng day dai néi véi
mach dao dong. Thdi gian vién dan di duge mét khodng bing dudng
kinh 6ng day nhé so véi chu k¥ dao dong T trorig mach. Héi véi gid tri
ndo cua van téc vién dan v thi bién do dao dong cia dong dién trong
mach s€ cuc dai? Gid trj cyc dai /__ dé bing bao nhieu? Momen tir 91
cta vién dan song song vdi truc 6ng day. Gid thiét chiéu dai 6ng day
[ =0,5m, tiét dién ngang S = Scm?, 56 vong N =10*, momen tir ciia
vién dan 9% = 0,1A.m?, chu ky 7 =0,01s. Bd qua dién trd clia mach.



§10. DAO DONG CUGNG BUC. CONG HUGNG.

PHUONG PHAP BIEN PO PHUC

10.1. Trén mot 161 sét c6 hai cudn day. Mot cugn nhiéu vong gém n vong
day néi v6i ngudn hinh sin . Cudn thit hai gdm mot vdong day o dién
tr& R. Cac diém A, B, C clia vong diy nay cach déu nhau (H.187).

a) SO chi cha ampe k& xoay chiéu & nhay véi dién trg » 1a bao nhi¢u,

10.2.

10.3.

néu n6 dugc ndi v6i hai trong s6 ba diém trén?

b) $6 chi ctia ampe k€& sé& thay déi nhur th€ nao néu dua né sang vi tri
nhu hinh dut nét trén hinh v&? Lai sit khéng bi mat mat tir. Bo qua do

tr cam clia vong day va cdc day n6i khdc.

Hinh 187

Hinh 188

Pé do cong sudt do ddong xoay chiéu sinh ra trong mot cudn déy (do
cam L, dign tr& r), d6i khi ngudi ta dimg phuong phdp ba von ke, noi

dung nhu sau: Mac néi tiép véi cudén day mét
dién tr& da biét va ndi ba von k& v6i mach
dién nhu hinh 188. Dimng ba vén k€ trén do
cac hiéu dién th€ hiéu dung: U, 1a trén cuén
day, U, 1a trén dién tr& va U la giilta hai dau
mach dién. Khi biét sd chi clia cdc von k€,
hay xdc dinh cong suat cin tim N.

Pé do cong suat do dong xoay chiéu sinh ra
trong cudn day (do tu cam L, dién trd 1), do6i
khi ngudi ta dung phuong phdp ba ampe k€
(H.189), n6i dung nhu sau: Méc song song

Hinh 189
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v6i cudn day mot dién r& da biét R. Do cac gid tri dong dién hiéu
dung: [, 1a qua cu¢n day, /, la qua dién tr& R va J 1a dong qua toan
mach. Biét s6 chi cdc ampe k&, hay xdc dinh cong sust cdn tim N. -
10.4. Tai thoi diém £ =0 ngudi ta ndi véi nguén
hioh sin ¢ = ¢, sine¥ mot mach dién gém mot dién tr& R méc ndi tiép
véi cuén cam L. Tim cudng do dong dién { duéi dang ham céia thai
gian va pha ¢. Hoi véi diéu kién nao thi ngay san khi déng mach trong
mach dién s€ xuat hién cic dao dong hinh sin?
10.5. Trén so d6 mach dién hinh 190, tai thoi “
diém r=0 déng khod K. Tim sy phu L
thugc vao thoi gian cha dong / chay qua
nguén ¢ =¢sinat. Cic théng s6 cha G Cosini
mach lién hé véi nhau bing bidu thikc ] <
R=+L/C. I
10.6. Str dung so d6 hinh 191 d€ tao su léch Hinh 190
pha 90° giita hiéu dién th€ dau vao U,
v6i hi¢u dién th€ dau ra U,. Hdi céc
théng s6 cuia mach R va L céan phai thoa
mén dieu kién gi dé tdn s6 dao dong
cua hiéun dién the ddu vao bing «? Khi
do ti s6 giita bién do hiéu dién th€ diu
vao va dau ra s€ bing bao nhiéu?

R

10.7. Cudn day ciia mdt nam cham dién c6
dién tr& todn phin 1a Z=10Q, hé s6
cong sudt cosg =0,6, dugc néi véi
mach xoay chiéu. Hé¢ s6 cong sudt
cosg' s€ bang bao nhiéu néu méic song
song vdi cuén day mot tu dién ¢é dung
kKhang Z =7Q7?

10.8. Nguén dién xoay chiéu tin s6 @ va suit
dién dong # tic dung lén mach dao
dong (H.192). Xdc dinh cudng do dong Hinh 192
dien / va d¢ leéch pha giiia / v # khi x4y ra cong huéng.
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10.9. Tim dong / (& trang thai 6n dinh) trong —-
mach dién trén hinh 193. Véi gid uri nao cua
@ thi bién do cic dao dong dn dinh s€ cyc
dai va v6i gid tri nao thi s€ cyc ti€u? Ddng  ~ dcosut
cuc dai va cuc ti€u bang bao nhiéu?

10.10. Mot cuon day dai mot 16p dudng Kinh
D=10mm déng vai trd cudn cam trong
mach cong huéng (/, =10 MHz). Hoi tan
s8 cong hudng s& thay déi bao nhi¢u 14n,
néu bén trong cudn day, sudt ca d¢ dai dat mot try bédng déng thau
dudng kinh D/2? Biét dién tré sust clia dong thau p =38. 10° Q.cm.

[

Hinh 193

10.11. Mot mach dien gém dién trd R, cuén cam L, t ¢6 dién dung C méc
néi tiép voi nhau va ndi ti€p voi nguén sudt dién dong hinh sin, bién
do khéng déi va tin s6 c6 thé diéu chinh dugc. Thay déi tdn s6 cha
nguén, chinh iring v6i thn s6 cong hudng chia mach, sau d6 gidm dién
dung ciia mach hai 14n va ti€p tuc chinh cho cong huéng. Hoi cudng
do dong dién cong huong c6 thay déi khong? Ti s6 gilia tan s6 cong
hudng tuong Gng v4i trudng hop thi nhat va thi hai bang bao nhiéu?

10.12. Hay chimg minh ring wong mach dién cda bai 10.11, khi tdn s6 cha
ngudn léch mot lugng khong 16n Af so véi tdn s6 cong hudng f, thi
bién do dong dién [ s& lién h¢ v6i bién do dong dién khi cong hudng
I, bing biéu thiic:

- ID
ey 40t

trong dé Q0= %JL /€ 1a d6 phdm chit clia mach.

10.13. Cho mot xung dién ngin qua mot dién k€ xung kich. Khi d6 khung
cha dién k& lech mot géc ¢,. Sau nita chu kY, khi khung tré lai vi tri
ban dau, lai cho mot xung tuong ty nhung ngugc chiéu chay qua, sau
néra chu k¥ tiép theo lai cho mot xung twong ty nhu ban ddu va cif tiép
tuc nhr thé, Nhu vay cif mdi ldn khung clia dién k& chay qua vi trf can
bang né lai chiu tic dung mot luc vé phia chiéu chuyén doéng ctia né.

Tim géc lech 16n nhat clia khung ¢, khi dao dong 6n dinh. Chu ky
dao dong tit dan cia dien ke T, hé so tit ddnla 6.
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10.14. Trong mot mach dao dong tu do bién d6 dao dong gidm e l4n sau
khoang thoi gian 7 =15. Gia thi¢t do phdm chat ciia mach dit 16n. Tim:
a) Do lech tén s6 Aw, (khi xdc dinh dudmg cong cong hudng), sao cho
tai d6 cong sut tiéu thu clia mach gidm di hai lan:

b) D6 léch tdn s6 A, tai d6 d¢ lech pha thay déi /4.

10.15. Khi thay déi tdn s6 f clia lyc cudng bic tic dung 1én hé dao dong
tuyen tinh, pha dao dong én 1ap clia he Sva hang lugng tich tu W ciing
thay d6i. Gia sit khi tan s& léch khdi gid tri cong huéng mot dai luong
nho Af =1Hz thi pha dao dong thay déi mot lugng 7/4. Hoi nang
lugng W khi d6 thay déi the nao? Thai gian tit din 7 cia hé trong ché
d6 dao dong tir do bang bao nhieu?

10.16. Trong mach dao déng véi do tr cam L =1H duge chinh cho cong
hudng, dusi tic dung ciia ngudn hidu dién the ngoai hinh sin bién do
Uy =200V thi dong xoay chiéu bién dé 7 =20 A dugc thiét lap. Tim

- dién 1§ clia mach va thdi gian tit dan 7 (thoi gian ma bién do dao
dong gidm e 14n) trong ché do dao dong tu do tét dan.

16.17. Mot 8ng day thing, mot 16p ¢6 dé ty cam L thure hién dao dong xodn,
cudng biic, diéu hoa quanh tryc ctia minh ¢ =@, coswi. N6i 6ng day
véi  dién dung C bing day din mém (thi nghiém Mandellstam va
Papalexy). Tim hi¢u dién thé trén t khi cOng hudng (khi tin s6 o
bang tan s& riéng ciia mach @, = y/1/(LC) ), biét ban kinh 6ng day 12
a, chiéu dai day quén 1am éng day 1a /, dién trd 6ng day 1a R.

10.18. Trong mot mach céng huong ngudi ta ting do tr cam L lén gap doi va
giam dién dung C con mot nira, gilf nguyén dién wd thudn. Hoi do
chon loc clia mach f,/Af s& thay d6i nhu the nao, trong dé £, 1a tdn
s6 cong hudng, Af1a d6 rong dai thong?

10.15. Mach déu vio ciia mdy thu thanh c6 do phdm chat Q=100 va duge
di€u chinh & tdn s6 £, = 1000 kHz. Hoj hi¢u dién thé véi tan s6 £, trén
tu Ién hon higu dién th€ tin s6 £ =2 1 — _

(séng can) bao nhiéu l4n, véi diéu kien R

bien do cha sust dién dong trong mach —*

nhu nhau? G’p _ C=_L§r
10.20. Khi ghi lai d8 thi cong huéng cia mach : L

cong hudng (H.194) ngudi ta thdy ring: AT

hi¢u dién thé¢ ddu ra cuc dai tai tdn sg Hinh 194
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f, =1,6 XHz; d8i véi cac tdn s6 f << f; hiéu dién th€ nay U, =1V.

Hoi hiéu dién the ddura U, tai tan s f =16kHz bang bao nhiéu?
10.21. Khi ghi lai d6 thi cong hudng cia mach

dao dong (H.195) ngudi ta thay rdng: Dong

dién cuc dai [, =0,1 A dat dugc khi tan s R
ngudén f, =1,6 kHz (céc gid ui dong dién U L
va hiéu dién thé trong bai nay la gid tri hieu
C
I

dung); dong dién khi f=16kHz la
I =107 A. Hiéu dién the ddu vio trong ca
hai trudng hop nhy nhau U =1V. Tinh gia
tri gdn diing clia cdc thong s6 trong mach R, L, € theo cdc gid tri da
cho trudc.

Hinh 195

10.22. Sensor cam tmg 13 mot thiét bi vo tuyén dé ghi cac thay déi ty cam
khong 16n. Binh thuong sensor c6 thé bi€u dién nhu mot mach dao
dong véi do tu cam bién thien (H.196). Xdc dinh gid tri nho nhét cua
thay déi twong déi do duge AL/ L, n€u mach dugc chinh cong hudng.
Ngudn nuéi c6 hiéu dién thé U =100V, gid tri nho nhét cha higu dién
theé do dugc trén dién trd AU =10pV, do pha?mLcha't cia mach

0 =100.
ny L/

~ U C— R 7T

1
)
® ~
Hinh 196 Hinh 197

10.23. Sensor dién dung 13 mét trong nhiing thi€t bi nhay cam dé do cdc dich
chuyén co hoc nho. Binh thudng sensor dién dung 18 mot mach dao
déng c6 tu khong khi (H.197). Mot ban t c6 thé di chuyén duge. Xéc
dinh gi tri dich chuyén nho nhat clia ban tu Ad c6 thé do dugc, néu
mach chinh cong huéng. Nguén nuoi c6 hiéu dién thé U =100V, thay
ddi hiéu di¢n th& nhd nhat c6 thé do dugc trén dién tré 1 AU =10uV,
do phdm chét cha mach Q=10°, khodng cdch giifa hai ban tu
d =1mm.
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10.24. Tai mot diém xdc dinh cudng d6 dién truong do dai phdt séng vo
tuyén A sinh ra 16n gap 5 ldn cudng do cia dai phédt B. Xéc dinh do
phdm chét clia mach d€ tai diém nay ¢6 thé thu dugc séng cha dai B
méa khong bi nhiéu cha dai A, biét ring dé thuc hién dugc didu dé thi
bién do tin hiéu cha dai B trong mach phai 16n hon bién d¢ tin hiéu dai
A it nhat 10 lan. Tan s& tin hiéu dai phat A 1a 210 kHz, cha dai B 13
200 kHz (xem bai 10.12).

10.25. Cho so d6 nhu trén hinh 198, x4c dinh tdn s§ clia ngudn suat dién
dong # tong ting v6i cong hudng dong dién va cong hudng hiéu dién
th€. V& do thi do léch pha ca dong dién 7 so véi ngudn ¢ phu thude
vao tan s6 clia nguon. Gia thiét dién trd ngudn nhd khong ding ké.

L
Z L2 ¢
_ c
L L
L e &
¢ ¢ 1 ‘£
- PSR
T N ) |

Hinh 198 Hinh 199

! 1]

10.26. Cho so d6 nhu trén hinh 199, xdc dinh tdn s6 cia ngudn sudt dién
déng ¢ twong ung véi cong hudng dong dién va cong hudng hiéu dién
thé. V& d6 thi do léch pha cha dong dién 7 so v6i nguén ¢ phu thudc
vao tan s6 cla nguon. Gia thiét dién r& ngudn nhé khong ddng ké.

10.27. Cho mét hop den v6i hai ddu day. Bén trong hop ¢6 mach gém cuén
cam vdi dién tré thudn nho, dién dung va dién trd. Biél ring néu dat
vao hai ddu day nguén mot chiéu 1V, thi cudng d¢ dong dién s& bing
10mA, néu dat dong xoay chiéu 1V, tdn s6 f =50Hz thi cudng do
dong dién bang ImA. Khi tdn s6 tang thi dong dién gidm va dat cuc
ti€u tai tan s6 500Hz, sau d6 lai ting dan dén gid tri t6i han 13 10mA.
V& 50 d6 hop den va xdc dinh céc thong s6 cha né.

10.28. Cho mot hop den véi hai ddu day. Bén trong hép ¢6 mach gém cudn
cam v6i dién trd thudn nhd, dién dung va dién . Biét rang néu dat
vao hai dau day higu dién thé€ mét chiéu 1V, thi cudng do dong dién s&
bang ImA, néu dat dong xoay chiéu 1V, tdn s& f =50 Hz thi cudng
d6 dong dién bang 10mA. Khi tdn so tang thi dong dién gidm va dat
cuc ticu tai tin s6 S00Hz, sau d6 lai ting ddn dén gia tri t6i han I3
10mA. V& so d6 hép den va xdc dinh cdc thong s6 cha né.

106



10.29. Trong mach cua
ngudn hinh sin dign
ir& thuan R duge méc
song song v&i trg GD R[]
khdng X Hoi phai
mac dién tr& thudn r
va trd khiang x véi Hinh 200
nguén ndi iiép bing
bao nhiéu (H.200) dé dong dién trong mach ngoai (ca bién d¢ va pha)
khong déi? Biéu thiic chinh x4c dé tinh x va r s& bi€n ddi th¢ nao trong
cdc diéu kién bd sung nhu sau:

a) r << x;
b) r>>x.
Xva x 1a cdc gia tri thyc,

10.30. Trong mach xoay chiéu hiéu dién thé ¢ =400V va tan s6 f =50Hz
c6 méc n6i ti€p mot dén chdy sing binh thudng v mot tu dién. Hoi
dién dung C phii bing bac nhiéu néu dén dugc thiét k& d¢ 1am viec &
hiéu dién thg U/ = 220V va cudng do dong dién / =1A? D¢ léch pha
@ gitta ddng dién va hiéu dién thé toan mach bing bao nhiéu?

10.31. Trong mach xoay chiéu hiéu dién th€ =400V va tdn s6 f =50Hz
c6 mic néi tiép mot dén chdy séng binh thudng va mot cugn cam. Den
duoc thiét k& dé lam viec & higu dién theé U =110V va cudng d¢ dong
dien I=1A. Khi thay bing dén khéc 1am viéc viéc & hiéu dién thé
U =220V va cudng do dong dien 7 = 0,8 A thi dén mdi van séng binh
thudng. Tim dién tr& R va do to cdm L cha cudn day. |

10.32. X4c dinh hing s6 dién méi & clia chdt long néu biét dién trd sudt cia
né p=10"Q.cm va khi chuyén tir dong mét chiéu sang dong xoay
chidu t4n s6 f =50Hz v6i cling hiéu dién th& hiéu dung, dong di¢én
chay qua tu chia ddy chét long nay tang lén 7 lan (n=7).

10.33. Bién tr& dai mot I6p lam tir day nicrom véi dién tr& suat
p= 1,1.10’6 Q.m. Bién tr& dugc guin v6i mat do » =10vong/cm trén
mot 161 sit duong kinh D=5cm vA mic vio mach xoay chiéu
f =50Hz. Tim 46 léch pha giita dong dién va hiéu di¢n thé trén bién
trd. B qua 46 diy 16p céch dién clia day quan. '
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10.34. Trong so d6 hinh 201, dién dung C duoc
chon sao cho khi déng khod K déng dién G‘) U CJ»
I do dugc trén A khong thay d8i. Xac
dinh d tw cam cia cudon day néu biét L
I=05A, U=380V, f=50Hz -

10.35. Trong cugn so cip clia may bién the cé
dong I =1, coser. Hai tai thdi diém nao Hinh 201
cdn 1am dit cuon day thit cap clia mdy dé tai ché ditt khéng c6 tia lra?
X4c dinh cudng do dong dién I, trong cuén so cdp tai thoi diém tren.
Bi€t d¢ cam cita cu¢n thit cép L, dién trd thudn R.

10.36. Dép s6 bai toin 10.35 s& thay ddi nhu the ndo néu méc thém mot ty
dién véi dién dung C vao cuodn thit c4p? Véi tin s6 @ nio thi khi dit
cudn thit cap dong dién trong cu6n so cp s& bing gid tri bien do 1,?

K

10.37. Mot bién th€ c6 hai cuén day giéng nhau, méi cudn cé cam khing &
- t4n 86 lam viéc I6n gap n =35 lan dién ud thuan, Hoi 6 s6 cong suat
tiéu thy tai mach so cdp bang bao nhiéu khi mach thir cap kin va hd?

10.38. Trong mot mdy bién thé, dién trd thudn & tin s6 Jam viéc cla cudn so
cép nho hon cam khéng #, 1an, cha cuén thit cép nhé hon cam khédng
n, lan. Tim d¢ léch pha & gitia dong dién va hi¢u dién th€ trong cuon
sG clp. Bo qua sy tiéu tdn tix thong trong 16i bign thé. Tim gid tri bing
s6khi n, =n, =10..

10.39. Bén canh cuén day ctia mot mach dao dong L, C, R dat mot cudn day
thit hai v6i d6 te cim L,, hé cdm giia hai cuon day bang M. Hai tin
s6 cong hudng cla mach bing bao nhiéu néu hai day cuén thit hai
dugc ndi tat véi nhau? Gia thiét cAm khéng caa cudn thit hai tai tdn s6
trén 1én hon rat ohiéu so véi dién trd thudn. Véi didy kién nao thi
khong x&y ra cong hudng?

10.40. Hai cu6n day gidng nhau ciing cuén trén mot 18i, méc néi tiép véi
nhau trong mach dao dong c6 dién dung C bang hai cach nhu trén hinh
202. Tan s6 cong hwéng ciia cdc mach dao dong tuong dng 13 w, va
@,. Tim d6 ty cdm L ctia méi cudn va he s6 hé cim M cia chiing.

[ I s

Hinh 202
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10.41. Hai cuon day véi do ty cam L, va L, duoce
méc néi tiép trong mot mach dao dong c6 do
phdm chat cao (H.203). Sau khi cuén L, dugc L 28 L
noi tat tan s6 dao dong riéng ctia mach khong
déi. X4c dinh hé s6 hé cam M.

10.42. Mot mach dao dong phdm chét cao L, C, ¢6
tdn s6 cong huong o, dd biét dugc méc ndi
ti€p qua khod K v6i mot doan mach ¢6 L,, G,
cho truéc (H.204). Khi d6 tdn s& cong hudng
ctia mach khong thay déi. Xéc dinh hé s6 hd
cam M.

Ch
H

Hinh 203

(|
i
!
[

10.43. Hai cuon ddy giéng nhau quan frén ciing mot
16i dugc méc song song v6i nhau vh mic vao
mach dao dong c6 dién dung C bang hai cich Hinh 204

nhy trén hinh 205. Tén s6 cong hudng cia mach twong Ung 1a @, va
w,. Tim do ty cam L cha mdi cudn va hé s& hd cdm M cua ching.

Hinh 205 _

10.44*. Xéc dinh do pham chét cha moét cudn day quén trén mot Sng déng
ménh, vGi dudng kinh ngodi D=2cm, do day cha thanh ong
= 0,05¢m (dién rd suat p=18.10"Q.cm). Cudn day néi v6i mach
xoay chiéu f =S50Hz, gid thiét chiéu dai cua dng va cudn day bang
nhau va 16n hon nhiéu so véi dudng kinh.

10.45. Cuon day cia mot mach dao dgng c6 dé phim chdt O =100. Néu
mot vong cla cudn day dugc ndi tét thl do tu cam cha né gan nhu
khong d6i nhung do phdm chat ciia n6 gidm hai lan. Xéc dinh 56 vong
N ctia cudn day. '

10.46. Mach dao dong gém niot tu dién va mot cudn day c6 161 sat. Day
quén c6 dien tr& khong déng ké. Hoi do phdm chét cla mach s&
thay d&i nhu th¢ nao khi dién dung cta ty tang 1én hai 14n? Bo qua
hiéu Gng skin. '
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10.47. Mot éng day dai quan day khit trén mot 151 sit hinh try c6 hé sG ur

10.48. Cho mot tim kim loai

10.49. X4c dinh gin ding tin s6 |4

thdm u vi dién din suat 4 (H.206). 6ng day duoc ndi tit qua tu tao
thanh mach dao dong véi tdn s6 cong hudng w. Ban kinh 15i r, trong
ty khong bi 10, cudn day va cdc day néi c6 thé xem nhu vat dén Iy
twéng. Xéc dinh do phim

chat ctia mach, bd qua hieu 2r
itng skin.

hinh cht / dai /=10cm,
ong a=~1! vdi khe & <</,
0 << a (H.207). Coi né nhu
mot mach dao dong, hily x4c Hinh 206 Hinh 207
dinh tin s cong hudng.

==
T rrrrrrr "
o
o

!

cong hudng f, cha mét
hop cong hudng hinh xuyén |
kich thudc clia né cho irén
hinh 208. Trén hinh biéu '
dién ti€1 dién cit doc cia Hinh 208
hop céng hudng: a =20cm,

D=10cm, d =1mm.

10.50. Hop cong huéng hinh xuyén cia cic dao dong dién tr ¢6 dang xuyén
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réng ti€t di¢n tron, dan dién 1y tudng. Bén trong xuyén ngudi ta cit
mot khe hd (H.209), canh khe hé dugc cing bang hai luéi din dien
hinh trdn bén kinh a = 5 cm. Khoang cch giita hai udi d =2cm,
ban kinh cong trung binh cia xvyén 2a. Coi hép cong hudng nhu
mach dao déng, x4c dinh tdn s6 cong hudng. Gia thiét ring £va u
trong hop cdng hudng x4p xi bing 1.

Hinh 209



10.51. B4 qua dién ir& thudn cha cdc cugn day, 2 || b
xdc dinh tdn s6 cong hudng clla cic dong 2
dién trong mach hinh 210 trong céc truong L L
hop, khi ngudn duge néi véi cic dau nhu C
sau: R H d
a) ab; -
b) ad: Hinh 210

c) ac.

10.52. Véi diéu kién nao thi bién do dong dién / ‘L
trong mach cho trén hinh 211 chi phu
thudoc vio bién do cia hiéu dién thé ddu Uscosar
vao U =U,coswt, chit khong phu thude

vio tin s& cha né? Trong diéu kién d6 tim
d6 léch pha giita hiéu dién the dau vao va

hiéu dién thé€ & hai dau cla cap RC. ' Hink 211
10.53. Cho mach dién nhwr trén hinh 212, trong 2
d6 R =60, L=0,01H. Hiéu dién the ddu R
o 0 rqes s ] C
vaio hinh sin véi tdn s6 @ = 300s™. Hoi véi Uty ———
gid tri ndo cha dién dung C thi cudng d6 R L
dong dién 7 s& cliing pha véi hiéu dién thé
U? _
10.54. Sir dung so dé hinh 213 dé tao ra d6 léch Hinh 212
pha 90° gilta hiéu dién th€ ddu vao V vi
hiéu dién thé ddu ra U. Hoi khi d6 céc o
tl?(?ng -36 R‘vé C cﬁ‘a s0 dtzi phf"li thc_»é_ méiq e ]
diéu kién gi, n€u tdn s6 cha hi¢u dién the R :
- déu vio 12 ? T Rl U
-
Hinh 213
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10.55. Cho mach dién nhur hinh 214, Hé thiic lién

hé nao gifta cic thong s6 chia mach dé hieu
dién th€ dau ra U cling pha v6i hiéu dién the
déu vao ¥ =¥, cosCu 7 Khi dé bién d6 hiéu
dién thé ddu ra bing bao nhidu? Xay dung
gian dé vecto cho cdc hiéu dién thé trén cdc
phan tir cha mach.

10.56. Sir dung so d6 trén hinh 215 d€ tao ra do

léch pha 90° gitta hiéu dién thé déu vao V va
ddu ra U. D€ c6 thé ¢6 diéu d6, cic thong s6
ctta mach lién hé v6i nhau theo hé thiic n3o?
Khi dé gia tri U bang bao nhieu? X4y dung

gian do vecto cho hiéu dién the trén cc phan -

tir trong trudng hop nay.

10.57. Cho trudc cdc thong s6 R va C trong so d6

hinh 216. Hoi véi gi4 tri nao clia tin sé @ thi
hiéu dién thé¢ ddu ra U s€ cling pha véi hién
dién the ddu vao V? Khi d6 ti s& bién do cha
U va V bing bao nhiéu?

Q, U
C
R -
Hinh 214
C
i _—
Vg U o
R R[;
Hinh 215

mR
2 { 1 { =
-y C C C y
Hinh 216 Hinh 217

10.58. G ddu vao ciia bo loc (H.217) dat mot hiéu dien thé ¥ =V, cos o,

1 . o via g < 38
trong d6 w = C" Xdc dinh bién do ciia hiéu dién the ddu ra U,.

10.59. Dit vao hai ddu day A va B (H.218) mot hiéu dién the xoay chiéu bat
ky V, (1), n6 gay ra tai ddu M va N hieu dién the V(). Cic théng s6 R,
L, C dugc chon sao cho hiéu dién the du ra tai mbi thoi diém déu rat
nhé so véi hi¢u dién thé ddu vao. Chimg minh ring khi d6 hiéu dién
the dau ra trén cic so dé 1 va 2 ty lé xap xi vdi tich phén, con trén céc

112



so dé 3 va 4 ty 1& xdp xi v6i dao ham theo thdi gian cha hi¢u dién thé

ddu vao.
R L
AgF—T V+—1—"M A M
el R
B of ; — N B o 2 o N
Pl R
R L
B o = N B & 2 N
3 ' - 4
Hinh 218

10.60. Tim tro k.hél’lg dﬁu vao mmm____
~ cia mot mach dai vo6 han L/2 L L
cho trén hinh 219. Hoi vdi
c4c tan sd nao thi mach s€
khong tiéu thu cong sudt &~ -
clia nguon? Hinh 219
10.61. Trén diu vao clia so d6 mach dign trén hinh 220, dat mot hiéu dign
thé hinh sin c6 tdn s6 . Nghién ciiu sy phu thudc clia bién do va pha
ctia hidu dién th€ ddu ra vio do 16n clia dién trd R.

O

Hinh 220 Hinh 221

10.62. Vi hé thic lien hé nao gifta cc thong s6 clia mach cau duge cho trén
hinh 221 thi hiéu dién thé ddu ra U s& cing pha v6i hi¢u dién the dau
vio V7 Khi dé bien do ciia hidu dién thé ddu ra U, bang bao nhiéu?
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10.63. Mach cdu xoay chiéu can bang dugc biéu dién trén hinh 222. Xac
dinh 1i s6 giita cdc hing s& thdi gian cla céc nhanh cdu ab vi cd. Ti 6
tim dugc c6 phai la diéu kién dd dé cdu can bing khong?

Hinh 222 Hinh 223

10.64. Tim diéu kién dé mach ciu cho trén hinh 223 can bang (ttc U = 0)
khi dat vio diu vao clia né hiéu dién thé tuan hoan dang bat ky.

10.65. Tic dung ngoai luc tudn hoan véi bién d¢ khong déi lén mot mach
dao dong c6 tan s6 riéng w, va gidm lugng loga tit din d = 0,02. T4n
s6 @ clia ngoai Iyc ban d4u bing tn s6 riéng @,, sau d6 thay déi sao
cho cong suat tiéu hao trong mach gidm mat nita. X4c dinh su thay déi
theo phén trim clia tdn s& ndy so v6i tdn s& riéng (hay tan s& cong
hudng ;).

10.66. Hai mach dao dong dién véi cdc thong s6 cho trude cam img nhau.
Sudt dién dong hinh sin, tdn s6 géc w tdc dung lén mot trong hai mach.
Xéc dinh d6 léch pha ¢ giita c4c dong dién trong cic mach.

10.67. Tim diéu kién, dé mach dugc biéu A S
dién trén hinh 224 c¢6 dong dién !
chay qua tai Z khong phu thuoc G‘ d,cosul ¢ z
vao d¢ 16n cha tai nay. B qua dién T
& cha céc day dan va dién ud

thudn clia cudn cam. Hinh 224

10.68. Tu dién clia mot mach dao dong duoe kich bang chuédi cic xung ngén
tudn hoan c6 tén sé lap lai bing tan s6 riéng clia mach dao dong, con
do 16n bang ¥;,. Hoi bien do dao dong cuding bic s& thay déi thé nao
néu mach duge kich thich bing sudt dién déng diéu hoa ciing tdn s8 va
bién d¢ ciing bing ¥, (suit dign dong méc ndi 1i€p véi cdc phan tlr cha
mach).
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10.69. Mot doan day xo4n véi s6 vong N =100 duge qudn trén mot 15i dai
c6 hé 6 tir thim = 1000. Mot ddu day dugc gif c6 dinh, ddu con lai
thuc hién dao dong diéu hod cham véi tan s6 f =1Hz, bién d
a =2cm. Véi dao dong cham nhu th€ doan day xodn bién dang déu
theo c& chiéu dai. Tiét dién ngang gin bing dién tich vong day xoan
§ =100cm?, dién trd thudn R =2 Q, chiéu dai khi khéng bi bi€n dang
I, =31,4 cm. Hai dau doan day xoan ndi véi ngudn «(f). Hoi ngudn &)
phai bing bao nhieu dé dong dién chay qua doan day xodn [ =1A?

10.70. Trong moét trong nhimg so d6 mdy phét tdn s vo tuyén sir dung dén,
si ¢é mat cha den dién ti véi dac tnmg phi tuyén trong mach ndi tiép
twong duong véi viéc néi mach v6i mang dao déng hai cuc (H.225),
dién tr& phiic clia mang hai cuc phu thuge vao bién do dong dién {; va

2
tai t4n s6 o bang Z =1£+ié;:l, trong d6 a va b 1 cac hang s6 di
0

biét. Trong nhitng diéu kién nao thi xuét hién hlcn tugng tu dao doéng
trong mach nay? Tim bién d¢ va tdn s dao dong on dinh?

___rvw?f‘v“\_. |:Méyphdr
I
C
||
[l
Hinh 225 Hinh 226

10.71. Trén so dé mach dién hinh 226, may phét kich thich cic dac dong
dang phic tap v6i chu Ky ¢O 107s. Cuon day bén trong cé thé quay
quanh tryc clia nd, tryc vudng géc v6i mit phang hinh v&. Do sy dan
héi cha gia treo, khi khong c6 dong di¢én cudn day trong & vi i can
bang, khi d6 truc ciia né vuodng géc véi truc cua cudn day ngoai. Khi
cho dong mot chidu I, = 1A chay qua hai cu6n day thi cudn trong léch
mot géc @, =1°. Chu ky dao dong riéng cia cudn déy frong 1a 1s. HOI
do lech @ bing bao nhiéu néu cdc ampe k€ chi cdc gia tri hi¢u dung
I=1A, I,=2A, I,=3A?
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10.72*. Mot tu dién duge ndi v6i ddng xoay chiéu, tin s6 £ = 50 Hz, hiéu

dién the¢ U =220V. Dong dién /=1A chay qua tu véi dién trd 1o
R=10kQ. Sy phy thudc cita do cam tng dién vao cudng do dien
truong £ trong dién méi secnhet cha tu, ¢ thé tich ¥ =100cm’, tao
thanh dudng tit tré c6 dién tich S =12,5mJ/cm’. Tim dién tr& thudn 7

~ vadién dung C cha tu dién.

10.73. Mot cudn cam duge ndi véi 6 cdm cla luéi dien xoay chiéu tin s&

S =50Hz, hi¢u dién th¢ U =220V. Dong dién /=1A chay qua cudn
day dién tré thudn » =1€). Cong sudt do cdc dong Fucé sinh ra trong
cdc ld clia 161 1 N =10 W. Su phu thudc ctia cam tng tir B vio cudng
do tir rudng H trong 16i sét tir thé tich ¥ =100em’, tao thanh dudng tix
tré dién tich § =2500/(47) T.A/m. Tim dién tr& thun R va d6 tw cim
L cha cudn cdm. Gia thiél 131 1am tix c4c 14 manh va tir trudng trong 16i
a tir trudng déu.

10.74. Hai vOng day nhd gifng nhau c¢é bén kinh r, dugc treo nhu trén

hinh 227. Khoang cédch / gilia cdc vong day rat 16n so vé6i ban kinh r.
Trong mot vong c6 dong xoay ,

chiéu 7=/ cosar. Tim gid tf 2T >

trung binh vd chiéu cla luc
tuong téc F gilra hai vong day.
D6 tr cam cha mot vong 13 L, !
dién trd thudn R. Nghién citu hai
truong hop gidi han sau:

‘H -
a) ol >> R; i 8
: —— e n
b) wl << R. !
10.75. Mot vong kim loai dién tich S, ~ Hoh 227 Hinh 228
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dién tro thudn R, d¢ ty cam L dugc treo trong tir trudng déu nim
ngang B =B, coswr vi gilt sao cho géc giita vecto fi"u va phdp tuyén
# cta vong luon bang ¢ (H.228). X4dc dinh momen trung binh M cha
cac lyc do tir trudng tdc dung len vong. Tim vi tri cdn bing ciia vong
va nghién citu d9 6n dinh ciia n. Xét hai trudmg hop gi6i han:

a) wl >> R;

b) wl << R.

Vi ciing L, trudng hop nao ¢6 momen quay 16n hon?



10.76. D& ghi qué trinh chuyén trang théi siéu dan, ngudi ta dat mau vat hinh

11.1.

11.2.

tru bén kinh r, chidu dai / vao trong cudn day ctia mot mach dao dong
lam viéc & tdn s6 f =10MHz. O tdn-s6 nay 16p ngoai da (skin) cha
kim loai dugc nghién cifu day & =1,0.107 cm. Xdc dinh sy bién thién
tdn s6 Af khi 1am lanh tr 7' >7, dén T << T, trong d6 7 la nhiét do

t6i han clia chat siéu din. Coi cuon day la mot solenoit c6 chiéu dai
| >>r, khe h& giita vat miu va cic vong day d =0,lmm, d <<r. Bo
qua anh hudng chia trudng cao tin vio cdc vong clia cudn day.

§11. CAC YEU TO PHAN TiCH PHO. HIEN TUONG TY
DAO DONG. CONG HUOGNG THAM SO. TAP AM

Tim phé cia cdc dao dong sau:

a) f(1)= Acos’ w,t (bi€n ddi toan phuong clia tin hiéu don sic);

b) f{1) = A(l+ mcosQ)cosapt , (Q<<ay; m<1) (bién diéu bién do);
¢) f(t) = Acos(wyt + mcosQ), (Q <<y, m<<l) (bién diéu pha).

Trong cdc mdy thu sdng v6 tuyén, ngudi ta thudng bién ddi toan
phuong tin hiéu nhén duoc, sau d6 14y gid tri trung binh trong khoang

e N 1 27 . . s
thdi gian Az, thod mén di€u kign — << Af << e trong dé @, la tan
o,

sG séng vo tuyén, Q 13 tdn s6 bién digu (@, >>€2). Mdy thu loai nay
s& thu dugc gi trong céc trudng hop sau:

a) S6ng 14 c4c dao dong bién diéu bién do (bai 11.1 muc 2);

b) Séng 1a cdc dac dong bién dicu pha (bai 11.1 muc 3);

c) Séng 1a cac duo dong bién diéu pha véi tin s6 loc @, (tic tan 6
séng mang);

d) Song la cac dao dong bién di¢u pha, trong d6 pha ciia séng mang
@, thay ddi mot lugng 7/2.
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11.3. Tim phé cuia cdc tin higu biu dién trén hinh 229

a) Chudi xung vuéng tuin hoan;

b} Xung vudng;
¢) Mét doan séng hinh sin.
s
;
A- A-
T t r !
a) b
b0,

Hinh 229

11.4. Diot chan khong phing duge mic v6i nguén

11.5.

mot chiéu c6 dién tré trong khong déng ké
(H.230). Kha nang phét xa cla catét K nhd
dén mifc dong qua diot c6 dang xung i rac
cta timg electron don 1€, méi xung c¢6 d¢ dai

7. Tim phd ciia tin hiéu thu duge trong dung

cu do khi ¢6 xung di qua.

Mot electron bay theo huéng phép tuyén qua
hé cic tdm phang song song ndi véi miy do
(H.231) va ¢6 ning lugng du 16n dé bay qua
tdt ca cdc tdm ma khong bi gidm tSc. Van t6c
cua electron v,, do rong mdi khe 1a 4. Xidc

. dinh phé tin hi¢u thu duoc trén may do.
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11.6.

11.7.

11.8.

Mot mach dao dong dugc kich bang

nguén sust dién dong xoay chiéu tdn s6 R L
o (H.232), khic v6i tdn s& rieng cia  Acosd K C—
mach @, v hiéu tdn s6 Ao =w, —@ 16n )T ’

hon do rong clia dudng cong cong huong

(Aw|> &). Hi c6 thé 1am thay déi dao Hinh 232

déng bing cich dong va mo khod K theo
chu ki khong? Véi tan s6 déng m& ndo thi bien do dao dong trong
mach 13 16n nhat?

V6i nhimg diéu kién nao dat ra doi véi dang tin hiéu f{r) (va phé F(®)
chia né) thi hiéu dien th€ g(r) tai ddu ra ciia cic mach RC duge biéu
dién trén hinh 233 va hinh 234 sé tring v6i dién 4p diu vao f(1)?

z—CR:»I—ﬁ # C{ I <
I CT gt I Rt] g9
o— 5 JF

Hinh 233 Hinh 234

——

Mot mach dao dong phdm chat cao duge dat duéi tac dung cua suat
dien dong bién diéu bién d6 bén ngoai bién thién theo quy luat
£(0) = A + mcos*Qfycoswyt. Tan s§ cong hudng cha mach c6 thé
diéu chinh bing cdch thay ddi dien dung. Gid thiét cho trudc h¢ s tat
dan 3 ctia mach. Xdc dinh bién do dao dong trong cdc trudng hop sau:
a) Mach dugc chinh & tin s6 @,;

b) Mach duge chinh & tdn s6 @, +2€.

11.9. Tai d4u vao cha mach dao dong phdm chét cao c¢6 cdc dao dong bién

11.10. Trong so d6 mach dién trén hinh 235,

diéu bién do (f) = A(l + mcosQe)cosar. Khi chinh tdn s8¢ mang o,
ngudi ta quan sit thiy mot s6 cong hudng. Tim gid tri tAn s6 cong
huémg. Xdc dinh do bién digu m, néu
biét ring bién do dao dong cudng bic
clia hiéu dién thé trong mach giam di
n=4 1an khi chinh tdn s o tir gid tn
@, dén w, +Q+38 trong d6 @, 1a thn
s6 riéng, &1a hé sd tat dén clla mach.

ngudn sudt dién déng xoay chiéu bién

Hinh 235
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thién theo quy luat «(f) = ¢ cos’ Qr. Xdc dinh céc dong dién 7 va I,

néu bi€t rang céc thong s6 clia mach thoa man hé thic =1/(4LC).
11.11. Trong so d6 mach dién trén hinh —

236, ngudn suft dién dong xoay b T

chitu bién thién theo quy luat Rl l!,

#(t) = ¢, cos’ Qr. Xdc dinh cdc dong GD

L

dién / va I, néu biét ring cdc thong o -
s6 cha mach thod man hé thic
O =1/(4LC).

11.12. Pat m6t hieu dién thé diéu hoa Hinh 236
U,=U,cose¥ vao mach RC
(H.237). Ciéc théng s6 ctia mach —]
dugc chon sao cho d¢ lech pha gila U
U, va U, 1a 60°. X4c dinh thanh ' ’
phin phé cha hiéu dién the ddu ra va #— #
do léch pha giita cac thanh phan phé Hinh 237
khi khodng cdch giita cdc ban tu (tu
dién phang) thay déi theo luat d = d,(1+ acosQ), trong d6 Q<< w
va a <<1.

11.13. Dat mot hiéu dién the hinh sin vao mach RC (H.238). Céc théng s6
ciia mach duge chon sao cho d¢ lech pha gitta U, va U, 13 -45° Xéc
dinh thanh phan phé ctia higu dién the dau ra va d¢ lech pha giita cic
thanh phin phé khi khoang céch gita cdc ban cuc cla ty {tu dién
phing) thay ddi theo luat o =dy(1+acosQ), trong d6 Q<<w va

a<<l,
g_ﬂé-vv-\_CI
. I U, Rl v

r

o
-

v
L}

Hinh 238 Hinh 239

11.14. Dat vao mach dao dong (H.239) mot hiéu di¢n the bign dieu bien do
U, =Up(l+mcosQr)cosw, (m <1). Mach dugc chinh céng huéng
voi tdn s6 @y Tinh U, néu o, =2.10°%", Q=510%", do phim
chat ctia mach Q =100,
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11.15. Pat vio mach dao déng (H.239) moét chudi xung vudng tudn hoan cé
do dai xung nhd hon chu ky 4 lan. Tan s6 lap lai clia Xung tring véi
tdn s6 cong hudng clia mach. Tim ti s6 gilta bién d6 clia séng hai bac
hai d6i véi bién d6 cha séng hai bac nhat, néu do pham chat clia mach
0 =100.

11.16. Tin hiéu tix mot bd nin dong c¢6 dang U(7) (nira hinh cosin) (H.240).
Tin hiéu ndy dugc dua vao mach dién biéu dién trén so d6 hinh 241.
Mach L, C dugc chinh & tdn s6 @,, R >>w,L va R>>r. Coi mach la
1y tudng, x4c dinh dang cla tin hiéu Ug(¢).

11.17. Tin hiéu tir mot bd ndn ddng cé dang U(#) (nlta hinh cosin) (H.240).
Tin hiéu nay duoc dura vao mach dién biéu dién trén hinh 242. Mach L,
C duge chinh & tan s6 @,, @,L >> R >>r. Coi mach Ja Iy twdng, xdc

dinh dang cua tin hiéu U,(?).
cosupt y-1 |
/\ " /\ Uy R[] Up(t)
2
| !

Hinh 240 Hinh 241

—
T oL

J-4 S |
C

) R ] Unt) .
R

Hinh 242 Hinh 243
11.18*. Mot mdy phdt cic xung c6 dang hinh cosin bi gidi han (H.240) dugc
mic vio mach dao déng L, C, R ¢6 d¢ phdm chat Q=100 (H.243).
Pién trd trong ciia mdy phat r =50, bién do cua suit dién dong
U =100V. Tim gi4 tri 16n nhét c6 thé cha bién do séng hai thit nhat
clia ddng J™ trong mach, néu tat c4 céc séng hai bac cao déu bi khir
it nhét 100 lan (S =1,/1, 2100).

11.19. Mot may phét xung vudng bien do U/ =100V, do héng xung

=

T~
I— 1

Q= r_ 4, trong d6 T la chu ky xung, 713 do dai xung, dién 1ré trong
T
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r =509, dugc datvao mach dao dong c6 dd phdm chit @ =100. Tim
gid tri 16n nhat c6 thé ciia bien do séng hai thi nhat cla dong /, trong
mach, n€u tat ci cac séng hai bic cao déu bi khir it nhat 100 l4n
(B =111, 2100).

11.20. Bo tdch séng binh phuong D bién déi dién 4p diau vao
U =U,(sinwf +sin2at) theo quy luat U, = kU*. Néi ddu ra clia bo
tach séng véi mach gém cudn cam L méc néi ti€p v6i dién rd R
(wL/R=1/3) (H.244). Tim ti s6 gidia bién d6 séng hai ¢é tan s6 Ién
nhét v6i phdn khong ddi cla dién 4p déu ra trén dién trd R.

L R
& i 7 _— 2z
U D Up R U U D Up L U,
& <4 2z 2z
Hinh 244 Hinh 245

11.21. Bo tdch s6éng binh phuong D bién déi dien dp diu vao
U =Ug(sinet +sin2et) theo quy ludt U, = kU*. N&i diu ra cha bo
tich séng véi mach gom dién dung C mic néi tiép véi dién ud R
(wRC = 1/'\/_) (H.245). Tim ti s6 gifta bién do séng hai c6 tdn s& lcm
nhat véi phdn khong déi cha hiéu dién thé trén dién dung C.

11.22. Chim electron trong mdy gia tdc tuyén tinh 13 mot ddy cic dam
electron ndi 1i€p nhau véi chu ky T=3.10""s. D& do dong dién cia
céc hat duge gia téc ngudi ta sit dung hinh try Faraday (H.246) hap thu
hoan todn cham tia. Tra

Faraday dugc ndi dat qua dién l&“’“dﬂl

ir6 R=100Q. Tin hitu r — « « -

dién tré duge dua qua cdp dén A —

mdy ghi cé dién rd ddu vao |  ______ Miyghi .
In (R, >>R) ding dé phan | 4 !
nhénh dién dung cha day cidp U R il ¢l R :
C=200pF (so d6 tuong [ !
duong clia mach do cho trén :L_ ¢ y—jv |
hinh v&). X4c dinh s6 electron 1 T
n trong mot ddm, néu s6 chi =

chamdy ghi / =1V, Hinh 246
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11.23. Hé s6 tr thim vi phan u cha
mot loai sat tir phu thudc vao
cuong do tr truong theo quy

luat = g—g =y, — 1, H*. Trén

moét 161 manh hinh xuyén lam
bang ch4t sat i trén dugc quan
déu mot cudn day N vong. Tiét
dién I5i sit S, ban kinh xuyén r
(H.247). Dong dién tx hod
khéng déi chay qua cudn day Hinh 247

cé do6 16n sao cho su phu thudc cia B(H) dat cuc dai. C6 mot vong day
kin dién tr& R bao quanh cuén day. Xéc dinh phd dong dién i trong
vong day, néu ngoai dong tir hod trong cudn day con cé dong dién yéu .
I =1I,sinet. BO qua dd tu cam cua vong day kin.

11.24. Cudn day hinh xuyén N vong
quan déu quanh mot 15i sét
tlr tiét dién S, ban kinh r. Do
bdo hoa nén hé s6 wr tham
vi phan cua 18i phu thudc vao
cudong do tr truong theo luat

dB .
ﬂ="‘}}"}—=ﬂ]—ﬂ2H2. Cé m()t

vong day ndi kin qua tu C bao
quanh cudn day (H.248). Xac
dinh thanh phin phé cha dong
[ qua tu, néu trong cudn day co
dong xoay chiéu [ = [ sinot.

Bo qua d6 tu cdm cia vong
day, dién tr& thuan clia mach U, =Uycosut
va hiéu dng, tir tré trong 16i. R
11.25. So d6 mach dién dugc bidu
dién trén hinh 249, thanh phan
phd cla dién dp ddu ra U, (tic
14 cic bién 49 va pha cha céc
phd thanh phdn) trong mach Hinh 249
nhu the nao, néu ca hai cudn cam déng thdi bin thién theo quy luat
L=L,(1+mcos{)? Giathiét rang m <1, @ >>Q va wl, <<k

7
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11.26. So dé mach dién dugc biéu
dién trén hinh 250, thanh phén C
phé cha dién 4p ddu ra U, (tifc
la cic bién d0 va pha clia cic
phd thanh phan) trong mach )
nhu th€ ndo, néu ca hai dién
dung déng thoi bien thién theo R

Uycoser

o o

1 1
luat —=—{1+mcosQn?
quy lud C C( m )

0 b .

Gia thiét rang m<1, w>>Q
va wRC, <<1. Hinh 250

11.27. Trong vén k€& do dién mét chiéu, dong dién chay trong mét cudn day
c6 thé quay trong tir trudng ngoai khong déi. Von ké& loai nay do gid tri
nao? N6 s& chi cai gi n€u mac vao 6 cdm dong dién xoay chiéu hiéu
dién the 220V (H.251) qua mot diot 1§ urdng?

11.28. Trong cdc von k€ do dién dp mot chiéu va xoay chidu ngudi ta su
dung nguyén 1y tuong tic cia hai cuén day, trong dé mot cuon cé thé
chuyén dong. Hai cuén day méc néi ti€p, vi thé dong dién qua ching
gidng nhau. Von k€ xoay chiéu loai nay do gia tri nao? Mic von ké
xoay chi€u loai ndy vao 6 cim hiéu dién thé xoay chidu 220V (H.251)
qua mot diot 1y twdng. Von k& chi hiéu dién thé bao nhiéu?

D

[[2

Hinh 251 Hinh 252 Hinh 253

11.29. Dénh gid ti s§ giita bién do cla céc xung dien 4p vdi thanh phédn
khong d8i SU /U, chia n6 trén tai R ctia mot nén dong nira chu k¥, néu
tan s6 nguén f =50Hz, C =50pF, R =20k, cdn dién ud cha diot
hoic bang khong (diot ma), hoac bing vé ciing (di6t déng) (H.252).

11.30. Déanh gid i s3 giita bien do cia cdc xung dong dién véi thanh phin
khong d6i 7/1, cha né trén tai R, clia mot nan dong nita chu k¥, néu
tan s6 nguén f =S50 Hz, R =1Q, R,=10Q, L=10H, con dién tr&
diot D hoidic bang khong (diot md), hoac bing vo cing (di6t déng)
(H.253).
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11.31. Tai thoi diém ¢ =0 suat dién dong ngoai #(/) = cos[Qt +qo(r)] vi
quy luat bién di¢u pha @(f) = at?, trong dé6 Q >> Ja, duoc dat vao
mach dao dong phdm chat cao (L, C, R). Cic théng s clia mach dao
dong thoi min diéu kién 2L/R <<~/z/a. Sau khoing thdi gian bao

lau ké tir khi n&i nguon thi bién d¢ dac déng cudng biic trong mach dat
cyc dai? Sau bao 1au thi bién do giam di dang ké?

11.32. Tai thoi diém ¢ =0 sudt dién dong ngoai #(¢) = a(f)coswys vOi quy
luat bién diéu pha a(t) = a(l +cosat’), trong d6 w, >> Ja, duogc dat
vao mach dao dong pham chét cao (L, C, R). Cic théng s6 cha mach
dao dong thod man diéu kién 2L/R <« Jria, VUJLC =w, Sau

khoéng thdi gian bao lau ké tir khi ndi nguon thi dao dong cta hiéu
dién thé trén hai ban tu dugc coi [a dao dong gin diéu hoa?

11.33. Tin hieu &(¢) =& cos(wt + mcosQt), trong 46 m <<l va Q<<w
duge dua viao mach dao dong phdm chdt cao QO >>1. Tdn s6 cong
huéng clia mach @, =@~ Q. Xéc dinh v6i d¢ chinh xdc dén d6 hi¢u
chinh nho su phu thudc thoi gian cha hiéu dién thé trén w U(). Gia
thiét Q >> @,/ Q.

11.34. Tin hiéu #(f) = ¢, (1 + mcos Q) cosmyf, m <1 duge dua vao mot mach
dao dong diéu chinh & tin s6 @,. D6 phdm chat cia mach O >>1. Tan

sG bién diéu dugc chon bang Q= ;)—é Xiac dinh bién do va pha coa

céc thanh phén phé dién 4p U(f) & dau ra. Gidi thich 15 10i gidi bing
gian do vecto.

11.35. Po tu cdm cia mot mach c
dao dong bién déi tudn hoan '
theo guy luat trén hinh 254. L R
Hai dién dung cha mach '
dao dong duge chi ra cé gia
tri bang bao nhiéu thi co thé 1,

L

AL ™ 1

|
xay ra cOng huong tham s&7 !l 3% i % i 3p 15|
Gia tri 16n nhat cha dién trd 1 tl o
thuan ciia mach bing bao t
nhiéu thi kich thich cédc dao Hinh 254

dong tham s6? Tinh s6 voi
L, =4.10"H, AL=4.10"H, r, =107°s,
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11.36. Bé giii cho dao dong khéng tat dn trong mach L, C, R (L =4.10"H,

11.37. Trong so d6 hinh 255, khi —

11.38. Dua vao so d6 do c6 d9 nhay cao

C=10""F, R=1Q), ngudi ta thay d6i nhanh dién dung clia tu mot
luong AC méi khi hi¢u dién th€ trén tu bing khéng va sau thoi gian
r=6,4.10"s td lai trang thdi
ban ddu. X4c dinh d¢ 16n va ddu
cla AC. L, %:E I

trong mach c¢6 dao ddng nho

dong anét /, phu thudc tuyén ¢ L T
tinh vao hiéu dién th€ U, theo La—r < T
quy lvat I, =S8U_ + 1, trong d6 —

o va 10 la cic h:?mg 50. Cl.lf:)l'l Hinh 255

day cia mach dao dong L va

cudn day lién két L, duge quan trén cung mot 161 wr. Gia thiét cho
trudc L, L,, C va S. Hoi v6i gis ti cuc dzu nao cla dién tr¢ thudn

' trong mach s& xuét hién tw dao déng. D6 phdm chét hién dung ciia mach

s&¢ bang bao nhiéu néu chon R=2R__? Tinh s6 véi L=4.10"H,
L, =4.10"°H, C=10"°F, § =2.10" A/V.

thuc hién phép tinh trung binh sau
thoi gian 7 =1s, dd ghi dugc céc
thay ddi nhd A7 clia dong dién mot
chiéu chay qua di6t chan khong

——F

] Not véi mach do

(H.256), vi du do su thay déi dién |
ap nguon gay ra. Xdc dinh gid tri
nho6 nhat ghi duge trén nén tap Am
Al ;., néu dong trung binh cha
Hinh 256

diét 7 ~107A.

11.39. Tin hi¢u tr mdy phat vo tuyén thu duge & khoang cach /, =1km, vé
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mit cong sudt bing mitc do cdc tap am riéng chia mdy thu. Gia thiét
rang tap am chi do cic dao dong nhiét & mach dau vao cha mdy thu
sinh ra. Tinh khodng c4ch I, dé c6 thé thu dugc tin hiéu véi ciing moét
ti s6 cic mifc tinftap, néu 1am lanh mach ddu vio ciia mdy thu dén
nhiét do cha heéli long 7, ~ 4K.



§12. PHUONG TRINH MAXWELL. SONG BIEN TU.

ONG DAN SONG VA HOP CONG HUGNG. PLASMA
. pe g T A A’)Cg\;
o

12.1. T dinh tuat Bio-Savart-Laplace B= ‘u Hy [Lr

va tir cong thic vecto rot( f" y=f rota +[gradf G], chung minh rang

\y

12.2%, Céc ban cha mot tu phang co daﬁg di fﬂ)alll kmh R. Khoang khong
giita hai ban tw duoc dé ddy chét dién méi ¢ hang s dién moi va wr
thdm 12 & va g Tu dugc méc vio mach xoay chién 7 =1 coswt. Bo
qua c4c hiéu ting canh. Tim nang luygng cla dién trudmg va tir trudng
trong tu. Tim ti s6 gilta néng luong tir trudng cyc dai va nang luong
dién trudng cyc dai. Khoang cich giiia cdc ban tu 13 4. Tinh todn bang
sdvéi R=10cm, tdns6 f=100Hzva e=pu=1.

12.3. Khong gian bén trong mot éng day dai gom N vong day duoc lap day

 dién méi dong chat v6i hiing s6 dién méi & va do tir thdm g Chiéu dai

ong day [, ban kinh R. Dong dién xoay chiéu I =17 coset chay qua

cudn day cha 6ng. Bd qua cdc hiéu img bién. Tim néng luong tur

trudng vA nang lugng dién trudng bén trong ty va tinh ti s6 gilta cac

gi4 tri cuc dai clia cdc ning luong nay. Tinh s6 véi R =5cm, £ = =1
vatdn s6 f =100Hz.

12.4*. Mot tu phang tich dién dugc ngét khoi ngudn, phéng dién cham bang

' dong dién din theo thé tich trong dién méi giia hai ban tu do c6 su
dan dién yéu. Bd qua hiéu vng bién. Tinh cudng do tir trudng bén trong
u.

12.5%. Mot tu phéng tich dién dugc 1am tir hai dia giéng nhau, ban kinh R,
d3 ngt khoi ngudn bi danh thing béang tia lira dién doc theo truc cha
né. Gia thiét su phong dién la chudn tinh va bo qua cdc hi¢u tng bién.
Tinh gi4 tri titc thdi cha cudng do tir truong H bén trong tu (phu thude
vao khoang cach r tinh ti truc), néu cudng do dong dién cua tia vra
dién tai thoi diém dang xét bang /.

12.6. Mot tu phing gém hai dia kim loai giong nhau, khéng gian giita hai
ban tu dugc 14p ddy bing chit dién moi v6i hang sé dién moi &

= rot4, trong d6 A= 'u” IJ dav. Vccw Arw %01)'& thé vecto.
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12.7.

12.8.

Khoang cach giita hai mit trong cda céc dia la d. Giita hai ban tu duy
tri hiéu dién thé xoay chiéu U =U,sinwt. Bb qua cic hiéu #ng bién.
Tim tir truong H trong khong gian giita hai ban tu.

Mot ty khong khi phang ¢4 hai ban tu hinh dia ging nhau véi khe hé
giita ching 4 =1lcm. Dat gifa hai ban tu hiéu dién th€ xoay chiéu
U =U,sinax v6i bien dd U, =300V, tin s6 @ =3.10°"". Tim bién
do cua cac truong H, va B, & khoang cich » =1cm tinh tiX truc cla
tu, néu khoang céch ndy nhé hon ban kinh dia. Hdi c4c bién do s& thay
d6i thé n2o néu khe hé gifra hai ban tu dugc 14p ddy chat dien moi cé
=10 va u=1007?

Mot tu khéng khi phang, ¢6 hai ban tw hinh dia giéng nhau dugc nap
dén hiéu dién thé cao, vd sau d6 ngit khoi ngudn. G tam tu bi thiing
(do tia lira dién xuyén qua), din dén tu phéng dién. Gia thiét su phéng
dién la chudn finh va bd qua tinh khong déng nhét chia trudng & céc

--canh cia t. Xdc dinh dong nang lugng dién tir todn phén chuyén qua

12.9.

khoang khong gian gifta hai ban t. Gidi thich hién trong trén theo
guan diém bdo toan va chuyén héa ning luong.

Mot tu phing, dién dung C c¢6 hai ban tu hinh dia gi6ng nhau dugc nap
dién tich Q. Sau d6 ngét tu khoi ngudn va néi hai ban tu bing day din
dai hinh tru di qua bén tu, va tu phéng dién. B qua tinh khong déng
nhét clla trudng & céc canh cha tu. Bing tinh ton tryc tiép hiy chimg
minh rang ddng nang Iugng dién 1 toan phan thodt ra tir tu bang dong
ning lugng dién tlt toan phan chay trong day dén. Phan tich hién tuong
trén theo quan diém vé chuyén dong, bao toan va chuyén hoa nang
luong.

12.10. Tim mat do dong dién dich i, trong mot tu phing c6 cdc ban tu dang

tdch xa nhau véi van t6c u va luén gii song song v6i nhau néu:

a) Dié¢n tich trén cdc ban ty dugc giir khong déi;

b) Hiéu dién thé U giita hai ban tu dugc giit khéng ddi, khoang céch
gifta hai bdn tu d cang lic cang tr& nén nhod so véi kich thude dai
cla tu;

c) 8€ c6 thay ddi gi néu cdc ban tu xich lai gdn nhau chi khong phai
tach xa nhaun?

12.11%*. Mot tu khéng khi phing gém hai ban t hinh dia gidng nhau duoc
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tich dién va dat trong 6ng day c6 tr trudng déu khong ddi B=0,1T.
Tix trudng do dong mot chiéu sinh ra khi chay qua cuén day. Pién



trudmg gilta hai bdn t £ =10000 V/ecm. Ci h¢ (ciing vdi ngudn) dat
trén cic ranh ngang va c¢6 thé chuyén dong khong ma sat. Céc ranh
song song vdi cdc ban tu. P9 16n va chiéu xung co hoc cha hé thay déi
nhu thé ndc néu tu bi danh thing doc theo truc cha nd bang tia lita
dién va dan dén phéng dién? Thé tich khoang khong gian gifta hai ban
tu ¥ =100cm’. Giai thich két qua theo quan diém bao todn dong luong.
Péng lugng co clia hé thay d8i thé ndo néu  van duge git tich dién,
nhung mach ngudn nuéi cudn day clia 6ng day bi dit?

12.12. Mot tu khong khi phing tich dién v6i cutmg d6 dién trudng giifa hai
bén tu E, =282 V/cm duge dit trong 8ng day c6 ti€t di¢n ngang hinh
chit nhat véi cdc canh song song va vuong goc véi cdc ban . Trong
mach cudn diy ctia Ong day c6 nguén mot chiéu va khod. Ca hé (cung
voi nguén) dit trén cac rdnh ngang song song v6i céc ban tu va c6 thé
chuyén dong khong ma sdt trén cac ranh. Lic dau mach ong day ho.
Sau dé dong mach, trong ong day xuat hién tir trudng déu véi cam ng
tir B=02T. Do 16n vh phuong chiéu dong lugng co cha hé thay déi
nhwr thé nio sau khi dong khod? Thé tich khoang khong gian gitfa hai
bin tu ¥ =200cm’. Dénh gid két qua trén quan diém cha dinh luat
bao toan déng lugng.

12.13. t a0 try thanh méng tich dién v6i ban kinh ban ngoai R =20 cmyber

frong L& ré%' lron'éwf%n khong trén mot soi chi dan héi véi m6 dun xodn
f =0,1N.cm trong tr rudng B =1T song song v6i sgi chi va ban ty
trong cha tu. Khi bi dun néng tu phdéng dién nhanh do phat xa nhiét.
Xéc dinh bién do @, ctia cdc dao dong x0én nho cla tu Dién tich clia
ty Q=5.10" C, momen quén tinh cia tn J =100g. cm?,

12.14. Mot trong nhiing phuong phap phét hién yé&u t& tiy tich cg ban theo gia
thi€t 13 don cuc tir Dirac véi do 16n trong hé don vi Gauss
g, =hc/(2e), 1a do ddng dién xudt hién trong mach siéu dan sau khi
¢6 don cuc Dirac di qua. Xéc dinh do 16n dong dién trong vong day c6
do tuw cam L =0,1 pH.

Huéng ddn. Gia thigt Dirac vé don cyc dan dén viéc d6i xu‘ng hoa céc
phuo‘ng trinh Maxwell sao cho mét trong cac phuong trinh ¢6 dang

c dat ¢
trong d6 ¢ 13 suat dién dong trong mach, @ la tir thong, 1,, 1a cudng 4O
dong dien don cuc hogc tir tinh chay qua di¢n tich bi gidi han bai mach
trong mot don vi thoi gian.
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12.15. Mét trong nhitng phuong phép phét hién y€u 16 tir tich co ban theo gia
i .
thiét 1 don cyc Dirac v6i dg 16n trong h¢ Gauss g, = 2—"’ 3 do dién
e

tich chay trong vong kim loai khi c6 don cuc di qua. Xac dinh d% 16n
cua dién tich ddi vdi vong ¢6 dién tré R =1 Q.

12.16*. Ngudi ta treo mét tru thép khoéng 16n bén trong mot cudn day duoc
cung cip bang nguén dién xoay chiéu cia thanh phé. Tru chiu su tir
hoa 50 lan trong mot glay nén néng nhanh chi trong vong 1 dén 2
phut. D¢ ching minh ring su noéng lén 1a do tir tré chit khong phai do
dong Fucd, ta treo ciing bén trong cudn day nady mét tru bang déng
cung kich thuée. Do dan dién cha déng 16n hon sét vi the dong Fuco
trong n6 s€ 16n hon. Trong khi d6 khi tru thép da kha noéng thi tru déng
van ngudi. Hoi dé cé phai 12 mot minh ching thuyét phuc vé hién
tugng tir tré clia sit khong?

12.17. Mot 6ng day vdéi s vong N, chiéu dai /, ban kinh ¢ dugc chira ddy vat
liéu dan dién y&u véi dién din sust khong déi A. Hoi sudt dién dong tu
cam clia 6ng day thay déi nhur the n3o so v6i khi A =0 néu dong chay
trong cudn day /=1 coswt? PO tir lham cia vit lidu 13 . Bb qua
hiéu ting bién.

12.18. Trén mat ban nidm ngang 1am tix chat khong dan dién va khéng nhiém
tr ¢ mdt giot thuy ngan bet manh do trong lugng cla né, giéng nhu
chi€c “banh trang”. Pudng kinh “banh trang” d =10 cm. Thuy ngan
khong 1am uét mat ban. Sau dé “banh tring” cung véi ban duge dat
va0 tir trudng deu bién thién véi cAm g tir B = Bycoswt vudbng goc‘
mat ban. Héi bién do cadm ung tir B, phai béng bac nhiéy dé & tin s6
Jf =1MHz dudng kinh “bénh trang” thay déi gdp hai lan. Sic cing bé
mat cia thuy ngan o = 0,465 N/m, khéi lugng rieng o =13,5g/em’,
dién tr6 sudt o =9,6.107" Q.m. Gia téc roi tw do g =9,8m/s’.

12.19. Mot tu dién khong khi phing c6 hai ban tu Ia hai dia tron, nim céich
nhau mot khodng d. Bén trong ty
c6 moét khung day chi¥ nhat, mot
canh clia khung tring véi truc doi
Xing cha tu (H.257). Canh khung
song song v6i hai ban tu bing 2a,
canh vubng géc v6i hai ban tu
bing 2b. Dt gitia hai ban tu
ngudn xoay chiéu U =U,coser.

2a

» ]

SR

Hinh 257
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Tim cudng d6 dong dién / trong khung day véi gia thiét dien tr&s thudn
R clia né rat 16n so véi do tu cam.

12.20. Mot ng day khong khi dai v6i ban kinh quén day r =lcm, va
n =10 vong/em c6 dong dién tang véi van téc khong doi df /dt =100 Afs.
Dudng sifc tir tuong tng véi dién trudng xody E cta nd ¢6 dang nhu
thé nao? Tim do6 16n E & khodng cach 2#, tinh tif truc ong day. Dién
trudng E va chm ting tr D thay déi nhu thé nao, néu nhing ong day

vao dién moéi déng chat khong nhiém tir v6i hing s6 dién moi £ =27

12.21. Trong tit trudng déu vudng géc vai vectd B ¢6 mot vong day kin ban
kinh r, do tu cam L, dién trd thudn R. Tir thdi diém ¢ =0 i trudng bat
ddu giam theo quy luat tuyén tinh v4i van t6c dB/dt =—a. Tim quy
luat thay d6i chia tir thong ®(f) xuyén qua vong day.

12.22. Mot try déng c6 bén kinh @ =1cm, chiéu cao 72 =10cm dugc dat
trong tir trudng déu dong nhat bién thién B = B cosw! song song vé1
truc tru. Bién do clia tir truong B, =0,01T, tin s§ [ =50 Hz. Xac dinh
cong suat trung binh cta nhiét lwgng ¢ sinh ra trong ty do dong Fuco.
Do dan dién clia dong A =5,14.10""s™" (don vi trong hé Gauss).

12.23. Mot tu phéng c6 dién tich cac ban tu S, khodng cich giita chning d chita
ddy chat dién moi din dién kém véi hang s& dién moi & va dién tr$ suat
0. Qua tu c6 dong xoay chiéu I =/, cosewt. Tim U, la bién do dién 4p
trén tu.

12.24. Mot khung day hinh vuéng canh a dugc dat vao mot tu phing tao
thanh tir hai dia tron dién tich S. Mot canh ctia khung tring véi truc
clia tu, hai canh con lai huéng theo bén kinh cia dia. Dién o cha
khung 1 r (cAm khéng c6 thé coi 12 rat nho so véi dién ix6). Tu duge
nap dén dién tich @, tir nguén sudt dién dong mot chiéu, hing sG thoi
gian 7 = RC. Tim phiét lugng toa ra trén khung day trong qué trinh
nap dién cho tu. Nang lugng nay lay wr dau? Vi céc diéu kién nao thi
¢ thé bd qua do6 ty cam chia khung day?

12.25. Mot dudng truyén gém hai day dan 1y tuéng (khong tiéu hao nhiét).
Mot cap ddu day n6i vi mdy phdt dién mot chiéu, cap cdn lai ndi voi
tai. Chimg minh ring néu bo qua sy giam thé weén day dan thi vecto
dong nang luong (vecio Pointing) S trong khong gian gita hai day
dan s& hudng doc theo cdc day din tir mdy phit 16i tai. Ket qua nay s€
thay déi thé no néu tinh dén dién trd clia céc day dan?
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12.26. Dong dién mét chiéu chay qua day din thing c6 dién &, ching minh
rang:

a) Tai mot di€m bat ky trén bé mat day dén, hudng clia vecto Pointing
S, duge x4c dinh bdi thanh phan tiép tuyén clia vecto E ;

b) Tich ciia modun vecto Pointing v6i d¢ 16n mit ben day dan bing
cong suit do dong dién trong day dén sinh ra.

12.27. Déng dién mot chiéu / chay trong L R
mach gém dién tr& R, mot cudn day dai

ban kinh r,, mat d6 quin » [vdng/cm] UUUUUUUUU
va mot day dén thing bén kinh 7, déng .

< R ) . Hinh 258
truc voi cudn day (H.258). Bo qua dién
tr& cla cudn day va day déin, tim thanh phdn doc truc S, va thanh
phén theo phuong vi S, cua vecto Pointing bén trong cudn day, cach
xa ddu cudn. Tinh dong ning luong truyén qua tiét dién cuon day.

12.28. Mot ong day dai (chiéu dai /, ban kinh r, s6 vdng N) néi v6i nguén
sudt di¢n dong mot chi€u ¢ qua dién ud R (bd qua dién trd clia 6ng
day). Tim nang lugng dién tir chay trong éng day trong thoi gian thiét
lap dong dién va so sdnh né v6i nang lugng tir cha 6ng day LI*/2.

12.29. Chiim electron hinh tru bdn kinh R lan truyén trong khéng gian tu do.
Céc electron cda chiim tia mang nang lugng W, mat d6 r va bay song
song vdi nhau. Tim dé 16n va chiéu cia vecto Pointing tai mot diém
bat ky trong khong gian.

12.30. Dong dién véi mat do déu j theo tiét dien day chay qua mot day din
hinh try. Mt d6 céc electron din 1a #. Bd qua dién trd va tinh dén
truong Hall, xéc dinh do 16n va chiéu cha vecto Pointing trong day dén
theo sy phy thugc vao khoang cich r dén truc. Cic dai luong
E=pu=l.

12.31. Mot chim electron hinh “con dao” tic 12 ¢6 dang mot 16p phang
manh, lan truyén trong khong gian tu do, van t6c cdc electron nim
trong 16p phéng. Chiéu day chim tia la 24, nang luong clia cdc
electron 1a W, mat do cla ching Ia #. Gia thiét tat ca cdc electron
déu bay song song, tim vecto Pointing tai mot diém bét ky trong
khéng gian.

12.32*, Mot w dién tao boi hai dia gidng nhau ban kinh @, cdch nhau mot
khoang d, duge d6 ddy chat dién moi v6i hing s dién moi & va duge
nap dén hi¢u dién th€ U,. Sau d6 cho tu phéng dién qua dién tr& R. Bd
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qua céc hiéu img bién, tim vecto Pointing trong tu dudi dang ham cha
khoang cach r dén truc tu va thdi gian r. Tim nang lugng dién tir toan
phin W di qua mat bén cta ty trong sudt thoi gian phéng di¢n.

12.33. Mot tu phing tao bodi hai dia gidng nhau dong true, dude ndi voi
nguén mot chiéu ¢ Tai thdi diém 1 =0 khoang cach giifa hai ban tu d
bt dau tang theo mot quy luat d(r) ndo d6. Tim vecto Pointing S va
nang lugng dién tit W(r,¢) truyén qua mat try ban kinh 7 nam beén trong
ty xung quanh truc dudi dang ham cla thdi gian. Khoang cich d luén
nho hon nhidu so véi ban kinh cdc ban tu.

12.34. Dong dién mat do j chay qua mot day dén hinh tdm phang mong.
Dong mang dién la cic electron v6i mét d6 ». Tim d¢ 16n va chi€u cia
vecto Pointing tai mot diém bat ky bén trong day din. Gid thiét chicu
day clia tam rdt nhé so v6i chiéu rong. Bé qua dién trd cha tdm; g~ 1.

12.35. Chuim electron hinh try, mat d¢ »,, van téc v chay qua chat khi céc
ion duong ditng yén véi mat 4o duge chon sao cho né triét tiéu hét cdc
luc tuong tic 1an nhau cua cédc clectron theo phuong vudng goc véi
chiim tia. Tim do 16n va chiéu cha vecto Pointing bén trong chiim va
mat do cdc ion duong »,.

12.36. Trong mot 6ng day dai, thé tich V va do ty cam L, dong dién tang
theo quy luat f =at, trong d6 « la hing s6 di bi€t. Xéc dinh vecto
Pointing bén trong ong day. Xac dinh thong lugng toan phian @, cia
vecto Pointing S qua mot mat céu c6 tam nadm trén truc Ong dﬁy cach
xa hai ddu &ng day sau thdi gian ¢ = 1s ké tir khi bat ddu qud trinh. Bén
kinh mat cdu R nhd hon ban kinh 6ng day. Bo qua su tdn xa coa truong
trén cdc mit solenoit, £ = g =1.

12.37. Bén trong mot tu phing tao béi hai dia trdn cich nhau d, tudng tugng
tach ra mot mat tru kin ban kinh R (2R < d), chiéu dai L (L nhd hon
dudmg kinh ban tu). Truc hinh try vudng géc véi tryc d6i xiing cia tu.
Hiéu dién thé trén ty bi€n thién tuyén tinh U = At, trong d6 A 1a hang
s6 da biét. X4c dinh thong luong toan phin @, ciia vecto Pointing gii
qua mat try sau thdi gian ¢ = 1s k€ tir khi bat dau qud trinh.

12.38. V& va 15i ciia mét doan cép déng truc dai, néi tat hai ddu, duge lam tir
cic chal siéu din khdc nhau. Lac ddu trong cdp c6 dong J, chay gua.
Sau d6 ngudi ta nang nhiét do, sao cho 181 bén trong chuyén vé trang
thai binh thudng. D6 siéu dn clia vd ngohi vin dugce gilt nguyén. Xac
dinh vecto Pointing va ning luong dién ti chuyén qua mot don vi dai
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clia cap trong thdi gian dong dién gidm. Ban kinh v cdp R,, béan kinh
16i 7,. Cho biét van t6c thay déi clia dong dién df/ dr.

12.39. Dudng truyén hai day trong bai 12.25 néi mét ddu véi may phdt dien
hinh sin. Hiéu dién th& v cudng do dong dien trong day ciing pha véi
nhau. Hiy ching minh rang, vecto Pointing § trong khong gian giita
hai day dan luén hudng tir may phdt 16i tai.

12.40. Trong dudng truyén hai day bai 12.25 dong dién cham pha so véi

~ hiéu dién the mot gée 90°. Hay chiing minh ring vecto Pointing S sau
mbi phén tu chu ky lai d6i huéng 180° va vi vay dong nang luong
trong mot chu ky bang khong (séng dimg).

12.41*. Nguon dién mot chiéu chay trén tdi R = 60 Q. Dién tr& va nguén néi
vGi nhau qua dudng cdp déng truc di ! >>r, »,. Tai mét thdi diém
nao d6 khod X, ngat cdp khoi ngudn, déng thoi khod K, néi tit tai
(H.259). Gia thi€t ring tat ca cdc dién tr& trir R déu nhd khong déng
ké, con cédc gid tri sudt dien'dong, I, #; cho trude. Hbi véi gid tri nao
cha r, thi nang lugng do dudng truyén phét ra sau khi céc khoi lam
viéc nhé nhat.

f ]
d
| K@ KzL R
L i
Hinh 259
12.42. Cic day ciia hé Lekhor nim trong I
méi lien hé qua tu véi ngudn dao 4 ¢
dong hinh sin. Nguén nay luon gitt
giita hai diém A va B mot hiéu dien o vtx. Y
the xoay chiéu U, cosat, trong dé | ’I P D
U, va wla hing 6, Hai ddu C va D |
‘ndi tat véi nhau (H.260). Chiéu dai X

Lekher 4C =CD=]. Tim su phan
bd hiéu dién thé U(x.r) gilta cdc day
dan dudi dang ham clia toa d¢ x va thdi gian £. Gia thigt rang cic dao
déng da 6n dinh, cdn dién trd thudn cia cic day din bing khéng.

Hinh 260
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Nghién ctiu bién do cdc dao dong &n dinh cha hi¢u dién thé tai céc
bung séng theo sy phy thudc vao chiéu dai / cua hé.

12.43*. Mot doan cdp déng truc dai /=14m dugc ndi véi dau vao clia mot
khuéch dai cé dien trd ddu vao réat 16n. Piu con lai cha cdp dugc ndi
tht véi nhau. Khoang khong giifa hai day dan cha cap dugc lap day
chat dién moi (& =2) v6i dién dan sudt nho A = 10°°(Q.m)™". Tim tén
56 cong hudng cyc tién va do phdm chat @ clia mach tuong duong véi
doan cap déng truc trén. Gia thiét ring moi tiéu hao chi do sy dan dién
cua dién moi gay ra.

12.44%. Céc ddu mit cha mot 6ng din séng tiét dién axb=10x22 mm® dii
[ =100mm dugc han kin va dng chita ddy chét dién méoi (£=2) co
dién din suat phd A =107(Qm)™". Tim hé s6 phim chat Q clia hop
cong huéng duoc tao thanh d6i véi t4n s6 cong hwong nhé nhat c6 thé
f... Gia thi€t rang céc tiéu hao
chi do su dén dién cia dién moi %
gy ra. |

12.45%. Mot ong din séng ¢6 thanh g
bang kim loai ti€t dién vuong, /s
canh a=>5cm dugc kich hoat g
bing cdc dao dong bién ditu 1
E, (1) = E,(1+cos Q) cosmy, H 1
trong d6 w,/(27)=3001MHz, 7
Q/(2z)=2MHz. B qua tiéu
hao cla séng chay trong Ong. Hinh 261
Hoi trudmg E,(f) & dau ra cla
&ng dai L bién thién theo quy luat ndo? Truong E wvuéng géc véi truc
dng vi song song véi mot trong cAc thanh 6ng (H.261). Van t6c pha
cla séng tdn s8 @, bang bao nhiéu?

12.46. Trong mot &ng dan séng tiét dién vuong canh a = 5¢m, thanh bang
kim loai dwgc kich hoat bang dac dong cha dién trudng
E, =E,cos2nf v6itan s6 f, =2998 MHz (trudng E vuong géc véi
truc ng z va song song vdi mot trong céc thanh) (H.261). Héi véi gid
tri nho nhét ndo clia tan s6 bién diéu bién 46 f.., thi trong Gng s& xuat
hién séng chay. Vén tdc pha cla séng bing bao nhiéu khi tin s bién
diéu f =3 MHz?
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12.47. Trong mot hop cong hudng hinh 1ap phuong canh a c6 cdc thanh din
s6ng 1y tudng va bén trong 1a chan khéng, ngudi ta kich hoat dao dong
dién tr. Dién trudng bién do E, huéng theo truc z. Tim vecto Pointing
S, x, ¥,z) dudi dang ham cta toa do va thoi gian.

12.48. May phét séng dién tir véi budc séng A =8mm, cong suft N=1W
duge chinh ding gidi co ban ciia mét hép céng hudng chit nhat c6
thanh bang kim loai, thé tich hop ¥ = 0,2cm®, do phdm chat Q=10
H¢ ghép mdy phét va hop cong hudng dam béo hép thy hoan toan nang
lugng cia may phat vao trong hop cong hudng. X4c dinh cuong do
di¢n trudng cuc dai bén trong hop cong hudng.

12.49. Hop cong hudng si¢u din hinh hép chit nhat cao # = 3cm ¢6 tiét dién
nim ngang hinh vuéng canh @ =10cm. Ben trong hop phir mot 1ép
siéu din c6 tir trudmg t6i han H. trong cdc diéu kién thi nghiém bing
IK. D€ tranh bi danh thing, cuong do dién trudng E tai moi diém
khong 16n hon E, =30kV/cm. P phdm chét ciia hop do duoc & tdn s6
cong hudng cyc ti€u O =10° Hoi cong sudt N c6 thé truyén lién tuc
vao hop cong hudng & tdn s6 nay bing bao nhiéu, dé duy tri dao déng
¢6 bién do dat cuc dai?

12.50. Trong mét ong din song tiét dién vudng canh ¢ véi céc thanh dén Iy
tuong 1dp ddy chan khong, ngudi ta kich hoat séng vo tuyén dien tir
chay c6 tdn s¢ nhé nhat khi cho trude s6 séng k,. Truc z ndm doc theo
ong, vects E song song vdi truc x, bién do dién trudng E,. Xdc dinh
vecto Pointing S(¢,x,y,z) duéi dang ham cia toa do va thdi gian.

12.51. Mét mdy phat siéu cao tdn cong suét lén truyén qua 6ng dan séng dén
anten phat. May phat truyén vao ong cong suat Nn'z 100kW va mot
phin cong sudt duoc anten phét vao khéng gian, mét phan duoc phan
xa va hap thy trong céc 1ai séng hoi ti€p dic biét. Khi dé rong dng dén
so6ng xudt hién sv chéng chét cic song t4i va séng phan xa truyén theo
cac huéng nguge nhau. Tim cOng suat phdt clia anten NV o> DD bigt he
s0 séng dimg, tic 13 tf s& gilfta cudng do trudng cuc dai (tai bung) va
cuc tiu (tai madt) 1a k = 2.

12.52. Mot mdy phét siéu cao tin cong suét 16n truyén qua 6ng din séng,
dén tdi cong sudt N, =100kW. Mot phan cong suét nay duoc hap thy
trén téi (N, = 75kW), phdn con lai bi phén xa. Khi d6 trong éng xut
hién sy chéng chat c4c séng t6i vi song phan xa truyén nguoc nhau.
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Tim hé s6 séng dimg, tic 1a ti s6 gilta cudng d6 trudng cuc dai (tai
bung séng) va cuc tiéu (tai niit séng).

12.53. Trong mot hop cong huong cao tan hinh hdp chit nhat cdc canh
a <b <l ngudi ta kich hoat séng t4n s6 thap nhat trong dai. Sau khi
ldp ddy hop bang plasma dugc tao thanh do ion hod chat khi con lai
trong hop, tan s6 dao dong song tang lén gap d6i. X4dc dinh mat do
electron cua plasma.

12.54%, Qua &ng dan séng ti€t dién chit nhit canh g < b lan truyén mét séng
loai thap nhat (ttc H,;) dugc kich hoat boi mdy phdt vi sdng tan s&
@,. Do sy ion hod khong khi con sot lai trong 6ng sau khi hiit chan
khong, plasma dugc tao ra, lam cho budc séng trong 6ng ting gap doi.
Xéc dinh mat do electron trong plasma.

12.55. Mot 1y phing chita ddy plasma v6i mat d6 trung binh ciia electron va
ion 1a n, va nhiét do 7". Khoang cich giira hai ban tu la a, hiéu dién the
gitta chiing {/. B6 qua dong dién trong plasma va gia thiét el/ << kT
Xdc dinh sy phu thudc cla dién thé trong plasma vio khéng gian giita
hai ban tu.

12.56. Trong tu clia mot mach dao dong vdi tan s6 cong hudng @, =10"s™"
mot chiim electron chay song song véi cdc ban tu va chodn hét khoang
khong giita cidc ban tu (cudng do dong dién 7 =1mA, ning luong
W =16.10""kJ, tiet dien chim tia s=100cm?). Hdi tdn s6 coéng
hudng thay déi bao nhiéu 14n?

12.57. Dong dién /=10’ A tap trung trén 16p bé mat, chay qua mot tru
plasma dai, dudng kinh 2R=10cm. Ap sudt trong plasma
P =10’ N/m®. Xdc dinh 4p sudt P, lén mat bén ciia tru plasma xuat
hién duéi tac dung cia dong dién. Plasma bi nén lai hay kéo gian? Tim
gid tri cudng do dong dién sao cho cic luc hudng theo ban kinh can
bang nhau.

12.58%. Z - Pinch la m¢t day plasma c6 dong dién I chay doc theo truc. o
trang théi can bang dp sudt tir clia tir trudng riéng clia nd cén bang véi
dp suat khi dong clia plasma. Theo moét trong nhitng mo hinh, plasma
dugc coi nhu trung hda véi su phan bd déu mat do cdc hat va dong
dién theo ti€t dién ngang. X4c dinh nhiét do T cha plasma trén truc
day. Gia thiét ban kinh day R = Scm, cudng do dong dién [/ =4.10° A,
mat dé hat #=10" cm™, @6 tir thdm cla plasma g =1.
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12.59. Day plasma dugc duy tri bang mot tir trudng song song vdi truc day
va vi thé tir rudng khong xam nhap vao trong plasma. Xac dinh d¢ 16n
clia tix trudng d€ duy tri plasma v&i mat do céc hat #=10""cm™, con
nhiét do chané T =10°K.

12.60. Trong mdy dém hinh tru, mét chiim hat gy ra su ion hod theo thé
tich. Xac dinh thdi gian tap trung céc ion trong mdy dém chifa day khi
argon & 4p sual tiu chudn. Bdn kinh catét R =1lcm, bin kinh anét
r=2.10"cm, hiéu dién th€ giita andt va catdt U =2500V, do di
chuyén ciia cic ion argon duong #* =1,4cm’/(V.s).

12.61. Mot ngudn cong suét L6n tao ra trong I6p vo plasma hinh tru méanh
dong dién [ =15.10°A chay song song véi truc vi phan b§ déu theo
phuong vi (H.262). Bén trong tru lic diu tao thanh tir trudng doc
B,=0,1T. Bdn kinh ban dau cla tu tru R, =2cm. Sau d6é dudi
tdc dung cha dong dién, i6p vo co lai theo bdn kinh. Gia thi€t 16p vo
dan 1y tudng. Hai tai ban kinh R, ndo thi gia t6¢ chuyén dong cla vo
doi dau?

Hinh 262 Hinh 263

12.62. Mot day plasma (Z - pinch) hinh tru trung hoa vé dién, ¢6 cudng do
dong dién 7 chay qua. Gia thiét diéu kién cén bing co hoc cha plasma
dugc xdc dinh boi sy can bang giita cdc luc ampe va 4p sudt khi dong.
Xdc dinh nhiét do gén truc cha day plasma, coi nhiét do trén bé mat
cha day nho khong ding ké (H.263). Mat dé dong dién va mat do cic
hat trong plasma phéan bé déu theo tiét dién, s& hat trén mot don vi dai
la N [hat/cm].
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Phin2. QUANG HOC

1.1.

1.2%,

1.3%,

1.4.

1.5.

§1. QUANG HINH HOC VA TRAC QUANG

Mot binh chita thuy ngan quay déu quanh truc thing ditng vdi van toc
géc @ =Is"'. Bé mat thuy ngan bi 16m xudng va duge sir dung nhu
mot chiée guong. Xéc dinh tiéu cy ciia guong.

Chitng minh bing hinh hoc ring néu tia sing di ti diém A dén diém B
sau khi phan xa trén mot guong phéng thi quang 16 cla tia nay s ngén
hon bit kY tia nao khdc di t A dén guong, sau dé di dén B.

Hiy chiing rinh ring néu tia sang di tit diém A dén di€ém B sau khi
khiic xa trén bé mat phing gifta hai moi trudng, thi quang 1o cia tia ndy
nhé hon quang 16 cha dudng bét k¥ ndi hai diém nay (nguyén 1y Ferma).
Tim tiéu cu cta mot thdu kinh hai mat 16i duge tao bdi cdc mat ciu
bdn kinh R, =25mm, R, =40mm; chiét suét cia thdu kinh 13 # = 1,5.

Diing mot thau kinh héi ty chi€t sudt »=23/2 dé€ nhén duge anh thuc
clia mot vat tai diém cdch thdu kinh 10cm. Sau d6 cho ca vat va thau
kinh vao nude, giit nguyén khoang céch giita ching, anh nhan dugc
cach thau kinh 60cm. Tim tiéu cy f cia thau kinh, néu chiét suat cua
nudc n'=4/3.

1.6*. Thiét 1ap cong thifc clia guong cau va cha thau kinh mong 1lf nguyén 1y

1.7.

déng thdi (Tautochronism) ",

Mot tdm kinh phing diy 3mm dugc quan st dudi kinh hién vi.
Lic ddu kinh hién vi duoc chinh d€ quan sdt mit trén ctia tdm Kinh,
sau d6 dich chuyén ng kinh xuéng phia duéi cho dén khi thay r& mat
dudi cha tdm (dé tién quan sat trén cdc bé mat tdm Kinh cé ddnh cic

(1) D€ bai todn dugc xdc dinh, sit dung quy tdc d4u sau day: T4t cd cdc khodng céch dén
guong hodc dén thau kinh (hoac dén cic diém dugc coi 1a gdc toa do) theo chidu truyén
dnh sdng coi 1a duong, nguge chiéu truyén dnh sdng quy uéic 1a Am. Néu 4nh sdng &
truyén tf trdi qua phdi thi quy tic dau nay tring véi quy tAc d&u trong hinh hoc gidi tich.
Ban kinh cong ¢ha cac mat cdu tinh theo chiéu tif mat cdu t6i tam. Tiéu cu, nguoc lai,
dugc tinh theo chiéu tir tién diém dén théu kinh hoac d&n guong, trong trudmg hop thau
kinh diy hodc he th&u kinh - theo chiéu tir tiéu di€m dén mat phang chinh wong img.
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1.8.

1.9.

1.10.

1.11.

1.12.

1.13.

140

dau). Do dich chuyén clia 6ng kinh bing 2mm. Tim chiét suat » cla
t&m kinh.

Mot vat duge dat cich t4m kinh phing song song mét khoang
/, =15cm. Ngudi quan sdt nhin né qua tdm kinh, sao cho huéng nhin
clia mét vudng géc v6i tdm kinh. Chiéu day t&m kinh = 4,5cm. Chiét
suat cua thuy tinh #=1,5. Tinh khodng céich tit 4nh cha vat dén bé mat
gin ngudi quan sit nhét cha tdm kinh.

Hay ching minh ring, d¢ léch cuc tiéu
cia mét chiim tia song song trong lang
kinh dat dugc khi dudng di cha tia sdng
la d6i xtng trong lang kinh. Hay tim méi
lién he gitta do lech cuc tiéu 5 véi chiét
sudt n cha lang kinh va véi géc chiét
quang A cta lang kinh (H.264).

Hinh 264

Tim géc léch cuc ti€u § ctia mot lang kinh c6 géc chiét quang A rat
nhé, c6 tinh dén cédc s6 hang bé bac hai (so véi A).

Gée léch cuc tiéu & clia vach D-natri trong mét lang kinh c6 géc chiét
quang 60" bing bao nhiéu? Bit ring d&i v6i vach D chiét suat thuy
tinh ling kinh » = 1,62.

Mot chdm tia séng do réng a (H.265) A, 4,
chi€u xu6ng bé mat mot tdm kinh phing

song song dudi mot géc ¢ so véi phdp P a
tuyén. Chi&t suat cla thuy tinh cho cic

budc séng nay khdc nhau vi ldn luot s, iz
bing n, va m,. Xéc dinh chiéu diy nhé fms| | LA
nhat cha tdm kinh, sao cho 4nh sing di 7y i,
qua tdm kinh s& truyén dudi dang hai Hinh 265

chum tia biét 14p, méi chiim tia chi chita
mot quang (.

D¢ xoay anh ngudi ta thuong ding ling
kinh Dove (H.266) ¢6 dang lang kinh

vuong can bi cét cut. Xéc dinh chiéu dai 7
ddy lang kinh, néu chiéu cao cla né |h 7 A
h=21l1cm, chigt suit thuy tich 7 Lol

n=141. Lang kinh phai xoay dugc Hinh 266
chiim tia sang c6 tiét dién 16n nha.




1.14.

1.15.

1.16.

1.17.

1.18.

1.19.

1.20.

Tia sdng manh chi&u vuong géc véi canh cua
mdt tam kinh hinh ném (H.267). Chiét suat cha
thuy tinh »# =1,41, géc a =10". Bao nhiéu chim
sdng sé thay dugc trén man dat sau tam kinh?

Trude mat mat, ngay trén truc ciia mot dng dén
anh sang hinh try bang thiy tinh chiét suit n c6 Hinh 267

dat mot chdm sang. Tim khdu do géc o cha

chiim tia di qua 6ng dan.

Mot ¢6¢ hinh tru chira chaf long dat trén mét ddng xu duge nhin qua
thanh bén cdc. Tim gid tri nhd nhat ¢ thé ¢6 clia chiét suat chél long |
sao cho ta khong thé nhin thiy dugc déng xu.
Cé thé 1ay géc a cha moét binh chia
nuée hinh thang ABCD bang bao nhiéu

dé khong nhin thay vat dat duéi day

cia né qua mat bén (H.268)? Chiél

sudt cha nudéc n=133. DAy binh cé
dang hinh chif nhét.

Mot ngudi ding trén bd ao quan sét Hinh 268

mot hon d4 nédm dudi ddy ao. DO sau

cha ac h=1m. Ta nhan dugc anh cha hon dd & kho?mg cach /' ndo i
mit nuée, néu hudéng nhin tao v4i phap tuyén ciia mat nude mot g6c
@ = 60°? Chiét snat cha nude n=1,33.

AN 2NN

Trong mot hé quang hoc ding dé lam tré xung dnh sing ngudi ta sir
dung su phan xa nhiéu l4n 4nh sdng tir hai guong cdu 1om G, (bin
kinh cong r,=10m) vd G, (bin kinh cong #, =1m), nam cdch nhau
mot khoang L=355m (H.269). Tai
tam clia guong cau G, c¢é mot 16 nhod
duong kinh d =2mm. Mot xung énh
sang ngin c¢6 dang tia manh di dén
guong G, song song va céch truc cua
hé mot khoang %~=15cm. Hoi sau
khoang thdi gian Af bang bao nhiéu thi
tia ndy di qua 18 trén guong G,?

Mot nha thuc nghiém mudn nhan duge anh ctia Mat Trang kich thude
6 x 6 cm, nén di sir dung mét hé cdc guong phing v mot chau ding
thuy ngan quay tron thay cho vat kinh. Chau dugc quay bang mot
déng co ¢ van tdc tryc 1a # = 600 vong/phit. Hai ti s6 dudng kinh céc

Hinh 269
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banh dai trén truc dong co va trén truc clia chan phai bing bao nhiéu?
Pudng kinh Mat Trang 1a 3476 km, khoang cach tir Mat Trang t6i Trii
Dat 1a 384 000 km.

1.21. Mot vat duge dit trén truc cha mdt guong ciu 16m bén ngoai tiéu diém

1.22.

cua né. Giira tiéu cu va guong c6 dit mot t4m kinh phang song song do
day d véi chiét sudt 1 n, sao cho truc cha guong vuong géc véi tim kinh.
Hiy chimg to rang viéc dat tdm kinh vao s& lam thay déi anh clia vat
tuong ty nhu khi di chuyén guong mét khodng d(n—1)/#n vé phia vit.
Kinh m& ciia mdy anh duwoc dat sao cho thdy duge anh 16 nét chia vét
cdch 5m. C6 thé chin kinh vat tiéu cy 20cm dén dudng kinh D nao dé
khong phét hién duoc su khong nét cha dnh cdc vat ndm gén hon vat
da chup 0,5m? (Nguoi ta coi 12 khong rd nét khi khong phat hien duge
d¢ sai khac cha cac chi ti€t nho hon 0,1mm).

1.23. Do nang suét phan gii trén phim ¢é han nén khi chup anh ta nhan duwoc

anh 15 nét khéng chi cia nhimg vat ma kinh vat cha may anh cé thé
diéu tiéu, ma ¢4 nhiing vat nim gdn hon va xa hon mot chidt. Khi hudng
kinh var lén vat thé nidm & khodng cdch Z, =10m, thi gi6i han gan cha
d6 séu rd nét la L, =7,8m. Hay x4c dinh gi6i han rd nét xa L,.

1.24. Tieu cu cha mét mdy anh s& dich chuyén thé nao néu trong mdy anh dat

trén dudng di cta cic tia mot tdm kinh phing song song day d = 6 mm,
chi€t sudt n=15 (vudng géc véi truc quang hoc)? (Kinh vat duoc
chén nhiéu).

1.25. Chiing minh rang néu thau kinh dat trudc mét va di chuyén vé mat phia

thl ngudi quan sét s& c¢6 cam gidc 12 vat duge nhin qua thau kinh ciing
di chuyén vé phia d6 néu 12 thau kinh phan k¥, va di chuyén theo
huéng nguoc lai néu la thav kinh héi tu.

Huéng ddn. Néu sit dyng théu kinh hoi tu nhw mot kinh ldp (vat duoe
dat giita tieu di€m va thau kinh) thi ta nhan duge anh ciing chiéu. Néu
dua thau kinh hoi tu ra xa va quan sat nhitng vat & xa ta s& nhan dugc
anh nguge chiéu. Trong trudmg hep ndy néu di chuyén thiu kinh vé
mét phia thi anh ciing di chuyén vé phia dé.

1.26. Hay ching minh rang khoang cach gifia vat va anh thong qua meét thau

kinh hoi tu 1a nhé nhat bang 4f véi f1a tiéu cu cha thiu kinh.

1.27. Thau kinh hoi tu cho anh cia mot vat trén man. Chiéu cao cia 4nh 1a
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1.28.

1.29.

1.30.

ngudi ta thdy khi nhin 18 anh ctia vat 14n thit hai trén man, chiéu cao
cha anh 12 %,. Tim chiéu cao / clia vat.

Khodng cdch tir d2n dén man 13 L = 50 cm. Thau kinh dét gitta ching
cho anh 1o nét cha vat trén man tai hai vi tri cich nhau /=10cm. Tim
tiéu cu f coa thau kinh.

Thau kinh hai mat 16i ¢ mot mat duge trang bac. Tim tiéu cu f cia
guong nhan duge. Bén kinh cong cia mat khong tring bac bang &,
cha mat con lai 12 R,, chiét sudt cha thuy tinh thau kinh 1a a.

Hai th#u kinh phing 18i giéng nhau véi chiét suit # dugc tring bac:
mot thau kinh dugc tring mat phing, mot thau kinh duge tring mat
16i. Tim ti s& giita hai tiéu cu f, vad f, cua cidc guong nhéan dugc sau
khi tring bac, néu dnh sdng trong ca hai trudng hgp déu chi€u t6i mat
khong ma bac.

1.31. Mot mdy nh véi kinh vat cé tiéu cy thay déi tix 12cm dén 20cm. Ding

1.32.

1.33.

1.34.

1.35.

1.36.

mdy anh nay dé chup m¢t vat nam cdch kinh vat 15cm. Hoi can phai
thém vao kinh vat mot thdu kinh nhu thé nao dé duge anh r6 nét khi
tiéu cy & mitc 16n nhat c6 thé?

Hai thau kinh mong cé tiéu cy lan lugt 13 £ va f, dat cach nhau mot
khoang /, tao thanh mét hé dong truc. Tim tiéu cu f cha he va vi tri cdc
mat phang chinh cla hé.

Hé hai thdu kinh nhu Bai 1.32 duge yéu cdu thay bing mét thau kinh
tuong duong sao cho véi bat k¥ khodng cdch nao cla vat né cho anh
¢6 do 16n tuong ty nhu hé hai thau kinh trén. Tim tiéu cy va vi trf clia
thau kinh tuong duong.

3 mot phia chia théfu kinh hai mat 16i bang thuy tinh (n=1,52) 1a nuéc
(n'=1,33), & phia cdn lai 14 khong khi. Tim vi trf cia céc mat phing
chinh, mat phang tiéu va cdc diém nit clia h¢.

Tiéu cu cia kinh vat mét éng nhom 1a f, =60cm, cia thi kmh 1a
£, =4cm, chiét suilt ctia thuy tinh kinh vat va thi kinh {a n=3/2. Ong
nhdom duge nhiing xudng nude, nuéc 1dp ddy phan bén trong cia nd.
Can phai thay kinh vat cla ng nhom bang mot kinh vat ndo (cling lam
tir ciing loai thuy tinh) dé c¢6 thé nhin thdy nhiing vat & xa trong nudc?
Khi d6 d6 phéng dai ctia 6ng nhom béng bao nhiéu, néu chiét sudt clia
nudc n'=4/37

Mot ngudi ¢6 thi lyc binh thudng quan sat mot vat & xa bang ong
nhom Galile. Kinh vat va thi kinh 13 cdc thau kinh c0 tiéu cu
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fi=40cm, f, =-2cm. Héi vdi nhitng khoang cdch L nao ti kinh vat
dén thi kinh thi ngudi dé cé thé quan sit ducc 4nh 16 nét cha vat, néu
mét ¢é thé diéu tiét tir 10cm dén vo cing?

1.37. 6ng nhom Galilé ¢6 s6 phéng dai bing 9 va ¢é chidu dai 40cm.
Sau khi thay kinh vat va thi kinh bang cdc thau kinh hoi tu, 6ng nhdm
ciing c¢6 s0 phéng dai bang 9. Tim cdc tiéu cy £’ vd f,' cia céc thiu
kinh nay, dong th&i tim céc tiéu cy f; va f, cia kinh vét va thi kinh
dng nhom.

1.38. M6t 6ng nhom c¢é tidu cu 15 em Sem
kinh vat f=50cm dugc i |
hudng ra xa v6 ciing. Hoi
can phadi xé dich thi kinh ¢} . . R
mét khodng Al bing bao
nhiéu dé nhin 18 vat & cu
ly 50cm?

1.39. Mot chum tia sdng song
song chiéu t5i hé thiu 2
kinh nhu hinh 270. Tim vi i | ] '

tri héi tu clia chliim tia sau
khi di qua hé.

1.40. Tim anh ctia mot diém nim o R |
bén trdi, cich thdu kinh

ngoai cing cha hé duge =5  f=+5 =-5 f=+3
blt:,Ll dlé;n trégn hinh 271 Hinh 271
mot khoang bang 10cm.

1.41, Mot kinh hién vi ¢6 kinh vat tiéu cu f =1cm va thi kinh tiéu cu
Sy =3cm. Khodng céach giita kinh vat va thi kinh 13 d =20cm. Vit
phdi ndm & cu ly /, bing bao nhiéu dé anh clia né nhan duoc cich mét
I, = 25cm (khoang nhin rd t6i thiéu chia mat)? Khi d6 hé s6 phéng dai
tuyén tinh @ bing bao nhi¢u'”?

. f=rI0 . o =200 =49
Hinh 270

1.42. Tim vi tri cdc méat phing chinh clia mot thau kinh day hinh cdu bén
kinh R. Xdc dinh cdc tiéu cu £, £ va vi trf cdc ttéu diém cda nd néu nd
duge [am bang vat lidu sau:

(1) Néu cidn quan sit 8h qua kinh hién vi thi chinh kinh hién vi dang vién kinh, tic 13 khi ra
khot thi kinh céc tia sing tao thanh chiim tia song song.
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1.43.

1.44.

1.45.

1.46.

1.47.

1.48.

1.49.

1.50,

a) Nudc (n, =4/3);

b) Thuy tinh (n, =3/2).

Vi gia tri ndo cha chiét suat thi cdc tiéu diém ndm beén trong qua cau?
Bdn kinh mét qua cau thuy tinh (#=1,5) 14 R=4cm.

a) Tim khodng cdch x’ tir tim cdu dén anh cha vat ndm cdch mat
cau 6cm;

b) Tim hé s6 phong dai cha anh.

Bdn kinh cong cha mot mét cau thuy tinh (1 =1,52) ciia mét thau kinh
phang 18i 14 R = 26 cm; chiéu day thiu kinh 3,04cm. Tim tiéu cu f cla
thau kinh va tim vi trf 4nh clia mot vat ndm céch bé mat gan nhat cha
thau kinh 12 75¢m va nam & phia;
a) Miit 16i;

b) Mit phang.

Tim tiéu cu f va vi trf cdc mat phang chinh clia mot thdu kinh day hai
mat 16i ¢6 n=1,5, R, =10cm, R, =4cm, d =2cm.

¥

Xdc dinh vi trf cdc mat phéng chinh, 10 em

céc tieu diém v tiéu cu cha hé haj ' -
thau kinh méng duge bidu dién trén
hinh 272.

D6 roi E cia mot mat phang bang
bac nhiéu néu ngudn sang 1a mot
mat phéng vo han song song véi né |
va do chéi bé mat ciia nguén tai moi =4 f=-3
diém 13 nhy nhau vad khéng phu Hinh 272

thudc vao huéng? :

D6 roi E clia mot mit phang ndm ngang dugc chiéu sdng bdi thién ban
cdu (bAu trdi) bang bao nhiéu néu do chéi cha ban céu tai moi diém
déu nhur nhau va bang B?

Can phai tao do roi E trén trang gidy tring v6i hé s6 phan xa &k = 0,85
biing bao nhiéu dé né cé do chéi B = 3.10" cd/m*? C6 thé coi gidy tén
xa anh sang theo dinh luat Lambert.

D6 roi trén bé mit Trdi P4t trong diéu kién 4nh nang Mat Trdi binh
thudng xdp xi 1a £, =100000lux. Do r¢i E ctia anh Mat Trdi tao béi
mot thau kinh khong ¢é quang sai bang bao nhiéu? Pudng kinh thau
kinh D =5cm, tiéu cy f =10cm. Goc nhin dudng kinh cha Mit Troi
a=30". '
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1.51.

1.52.

1.53.

1.54.

D4 roi trén bé mat Trai D4t trong didu kién 4nh nidng Mat Trdi binh
thuong xap xi la E, =100000 lux. Gié thiét sy phat sdng ctia Mat Trdi
tuén theo dinh lugt Lambert, bd qua sy hép thu anh sing trong khi
quyén. Xac dinh d6 chéi ciia Mat Trai, biét ring ban kinh qu§ dao cha
Trai Dt la R =1,5.10° km, dudng kinh Mat Trdi D =1,4.10° km.

Tim d roi clia b€ mit Trdi P4t & xich dao dugc chi€u bdi 4nh sing
Mit Trang lic nira dém. Gia thiét Mat Trdi 12 nguén sdang Lambert.
Mit Trang 12 mat phin xa Lambert. D¢ chéi ciia Mat Trdi
B =1,5.10° cd/m*, bén kinh Mat Trai R, =7.10°m, khoang céch tir
Mat Troi t6i Trdi Dt R, =15.10""m, khoang cach tir Mat Tring 16i
Trdi Ddt R =38.10°m, ban kinh nhin thdy cda Mat Tring
R e =1,7.10°m. Hé s6 phan xa ctia Mat Tring k& =7 %.

Mot mdy quang phd c6 kinh vat ctia 8ng chudn truc ¢é dudng kinh D
vatiéucy f) va kinh vat mdy nh ciing dudng kinh véi tigu cu £,. Mot
nguén 49 chdi B hién 15 trén khe vao clia may nhd bd ty sang mot lan
phéng to va mét 1an thu nhé (khodng céch tix bo tu sdng dén khe 12 L).
Buong kinh b$ tu sdng phéi bing bao nhiéu dé tai ci hai vi tri cha n6
do roi trén phim 13 nhy nhau? D¢ roi E trong truéng hgp nay bing bao
nhiéu, n€u bd qua sy mét mat do phan xa va hap thu 4nh sang?

Mdy thu anh nhiet (H.273) c6 dang
mét hoc rong ¢6 dién tich bé mat bén
rong 1a S=2cm® vd mét 16 ho
S, =Imm?* Mat bén trong cta héc
hap thu mét phan 4nh sdng khoéng
16n (h¢ s6 hap thu % = 0,01), phén
dnh sing con lai bi tan xa. Trong
diéu kién d6 bén trong héc tao nén Hinh 273

bic xa dnh sdng déu theo moi huéng.

Phén thong lugng 4nh sang ®/®, (P, la thong luong 4nh sang chidu
va0 16 h& clia héc) chi€u nguoc lai qua 16 hé ra ngoai bing bao nhicu?

1.55. Cong sudt ciia dén trong bo phan chiéu séng kinh hién vi phai bing bao
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nhiéu d¢ c¢6 thé chup céc vi vat thé trong khong khi véi tin s& chup
S =10"Hz? Kinh vat cia kinh hién vi c¢6 hé s6 phéng dai & = 20,
khéu do a = 0,4, -thj kinh c6 hé s6 phong dai k, =8. He s6 chuyén hod
nang luong thanh 4nh sing quang hoat d&i véi 16p cam quang trong



den 13 77 =2,5%. Day téc dén c6 kich thudc S =2x5mm. D6 nhay
cha 1ép cam quang clia phim H = 20.10" cm?/J (nic 12 107J nang
lwong 4nh sang trén dién tich 20 c¢m’ cho mat do hod den binh thudng).
He s6 truyén qua cha vat y =40 %. B qua su tiéu hao dnh sang trong
cdc thiu kinh.

1.56. Anh that dugc tao bdi thiu kinh hoi tu, ban dau né dugc quan sat truc
ti€p, sau d6 quan sat trén man tring. Hoi do chéi cia anh trong ca hai
trudng hop phu thudc nhu thé nao vao dudng kinh thau kinh?

1.57. Tim do chéi clia anh sdng Mit Trang quan sat qua kinh vién vong.
Kinh vat ctia kinh ¢6 dudng kinh 75mm, véi céc s6 phéng dai nhu sau:
a) 20 lan;

b) 25 lan;

¢) 50 ldn.

D6 chéi ciia Mat Tring khi quan sét bing mét thudng gid thi€t bang 1.
Pudng kinh con nguoi gia thiét bang 3mm.

1.58*, Nhu di biét, do chéi clia 4nh trong hé quang khong phu thudc vio sy
phéng to ctia né. Vay thi tai sao khi quan sit qua kinh hién vi ta c6
cam giac 14 d6 chéi nho hon khi cho s& phéng dai 16n hon? Tim:

a) D6 roi clia anh trong kinh hién vi v6i khdu d¢ s6 bang 1 (hé kho) va
hé s6 phéng dai 625;

b) D6 roi clia anh trong kinh hién vi v6i khdu dé s6 bang 1,5 (nhing
vGi n=1,5) va sd phéng dai 1500.

Do roi cha vat thé gia thiét bing 1. Khoéng quan sét rd cia Mt Trang
bing 25¢m, dudng kinh con nguoi 2mm. Bo qua sy mét mét anh sang
trong kinh hién vi.

1.59. Dudng kinh cfia kinh vat clia mot kinh thién van bang 18cm. Gia thi€t
hé s& truyén qua cha cd hé quang kinh thién van bang 0,5 va mat
‘thudmg c6 thé quan sét duge cdc ngoi sao kich c& bac 6, Tim:

a) Kich c& ciia céc ngoi sao nhé nhat c6 thé quan st duge bang kinh
thién van néi trén; -

b) S6 phéng dai t6i uu dé quan st cic ngdi sao;

¢) Kich ¢& chia céc sao ¢6 thé quan sat khi do phéng dai bang 10 lan.
Pudmg kinh con nguoi clia méat bing 3mm.

Hucmg dén. Tang kich ¢& cha sao 1én 1 bic tuong ing vdi viéc gidm
d6 chéi nhin thay di 100 ~ 2,5 14n.
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2.1

2.2

2.3.

- khéng khi lén thuy tinh cé chiét

2.4,

2.5.

2.6%,

2.7.

§2. CAC CONG THUC FRESNEL. AP SUAT ANH SANG

Kiém tra bing cong thic Fresnel ring nang thong clia séng 161 qua mat
phan céch gilta hai moi trudng bang t6ng ning théng clia séng khiic xa
va séng phan xa qua mat dé.

Trén co s& di€u kién bién d6i véi dien trudng va tit trudng trén ranh
gidi gitta chan khong va dién moi, tim hé s6 phan xa p clia 4nh sing
khi chi€u 16i vuéng géc trén ranh gidi ndy. Biéu dién hé s6 phan xa
qua chiét suat clia dién moi #. Hay tim gid tri cla p d6i véi sy phan xa
dnh sdng tir mat nuéce (r=1,33) va tir mat thuy tinh (n =1,5).

Tim hé s6 truyén qua r khi
chi€u 4nh sing vuéng géc tr

suat #=15.

Bao nhiéu phén tram quang thong
bi mit do phan xa trong &ng
nhom bang ling kinh? Chiét
sudt cua thuy tinh 1a3m lang kinh
va thdu kinh 13 1,5. So dé 6ng
nhom dugc cho trén hinh 274.

Hinh 274

Khi thi€t 14p cdc cong thitc Fresnel ngudi ta di gia thigt do tix thdm cia
moi trudng =1, Hoi cdc cong thic Fresnel s& thay déi the ndo néu
khong dung gia thiét trén?

Sir dung céng thiic Fresnel hdly ching minh ring 4nh sang phéan cuc
thang vin gilt nguyén 1a phan cuc thing sau khi phan xa trén ranh gidi
gita hai méi trudng trong sudt déng hudng trong moi trudng hop, trir
céc trdng hop phan xa toan phan.

Goe gifia mat phing dao dong ctia 4nh sdng phan cuc voi mat phing
tdi duge goi la phuong vi dao déng. Tim phuong vi cia song khic xa &
va phuong vi cia séng phan xa p, néu phuong vi séng téi la a, goc t6i
la ¢.

2.8. a) Tim géc phan cic hoan toan cia 4nh sdng phin xa tir thuy tinh c6
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2.9.

2.10.

b) Tim do phén cyc ctia 4nh sdng khic xa A= ‘;l — j”' khi 4nh sdng t6i
+

véi géc tuong ty (71 14 cudng do anh sdng phan cyc trong mat phing
vudng géc v6i mat phang téi, I, 1a cudng do 4nh sdng phén cuc trong
mat phing t6i). Anh sng t6i 1a dnh sdng ty nhién.

Tia phan xa tit tinh thé mudi mé (n=1,544) v6i géc bang bao nhiéu
dé nhan dugc do phan cuc cuc dai cia tia anh séng phan xa? Anh séng

t61 12 4nh sdng tu nhién.

Tim d6 phan cyc clia 4nh sang phin xa tir bé mat thuy tinh dusi cic
gée 0°, 45°, 56°517 va 90° (chiét suat thuy tinh 7 =1,53). Anh sdng 16i
14 4nh sédng tu nhién.

2.11. Anh sdng ty nhién tir khong khi t6i bé mat thuy tinh chiét suat n=1,5

2.12.

2.13.

2.14.

dudi géc Brewster. Tim cudng 4o [, chia 4nh sdng phan xa, gla thiét
cudmg d6 4nh séng t6i {, bang 1.

Véi cdc diéu kién nao thi tia dnh
sang t&i mat bén cha lang kinh
trong sudt ding huéng (H.275) ¢
géc chiét quang « = 60" s& di qua
lang kinh ma khong bi hao t8n, titc
1a khong bi phan xa trén cdc bé
mit lang kinh? Hinh 275

Chiim tia sdng t6i mat bén cila mot lang kinh 1am tir thuy tinh chi€t
sudt n=15 dudi goc Brewster @,;. Vecta dién cha anh sing 161 nam
trong mat phing t6i. Hoi géc chiét quang A ctia lang kinh phai bing
bao nhiéu dé anh séng di qua né khong bi mét mét do'phén xa?

Anh sdng tir moi trudng mot i moi trudng hai dudi mot gde bing ¢
va khiic xa duéi géc ¥, Chitng minh ring hé s& phan xa s€ khong thay
déi néu 4nh sang tir méi trudmg hai t6i moi trudng mot dudi gée ¥.

2.15%, Trén bé mat phing chia mot moi trudng phan xa trdng mot 16p dién

moi trong sudt day /, chiét sudt n. Séng 161 phan cuc hodc trong mat
phing t6i, hoic vuong géc véi nd. Tim m&i lién hé giita cdc bién do
phitc E va R ctia séng t6i va song phan xa, nu céc h¢ s Fresnel trén .
ranh giGi rén va dudi cha 16p (dé 4nh séng truyén thang) 14n lugt bing
novar,.
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2.16.

2.17.

St dung cdc cong thitc Fresnel hdy chimg minh ring khi séng dién tr
phang phan xa tir guong 1y tudng c6 tréng mot 16p dién méi trong sudt
trén beé mat thi bién do séng phan xa bing bién do séng téi. Chi ¢6 pha
clia séng bi thay déi theo dinh Iuat bio toan ning luong.

C6 hai mat phing song song bén trong suét. H¢ s phan xa va hé s6
truyén qua ciia mat phéng thd nhat 14 p, va 7,, cha mat phing thif hai
tuong Gng p, va r,. Hé s6 don sic cha 4nh sdng t6i khong 16n vi the
khong xuat hién giao thoa 4nh sing, chi c6 sy chéng chat cdc cudng
do dnh sdng. Tim hé s6 phin xa p va hé s§ truyén 1 cia 18 hop hai
mat phang.

2.18%, C6 m mat phing song song ban trong sudt. He s6 phan xa va hé s6

2.19.

2.20.

truyén qua céia méi mét phang [a p va . Tim hé s6 phan xa P, vahe
s6 truyén qua z,, clia ¢4 hé m mat phing. Hé s6 don sic anh sang 16i
khong I6n, nén khong xuat hién giac thoa, chi ¢6 sy chong chat cac
cuong do 4nh sdng.

Chéng Stoletov tao thanh tir cdc t&m thuy tinh phing song song chiét
sudt n=1,5. Anh sdng phén cuc trong mat phing 16i tdi chéng
Stoletov dudi géc Brewster. V& d6 thi clia hé s6 phan xa va hé s¢
truyén qua theo s6 tim thuy tinh N.

Tim d¢ phén cuc cha tia khiic xa khi né di qua tdm kinh chiét su4t
n=15 dudi cdc géc t6i 20%, 45°, 60° va 80°. Anh sdng 16i 12 4nh sdng
tr nhién.

2.21*. Trong thuc nghiém ngudi ta quan sit dugc mot 6 sai khdc véi céc

cong thifc Fresnel d6i v6i sy phan xa 4nh sang tit cac moi trudng trong
sudt dang hudng. Céc sai khdc nay duoc phan 1am hai loai: a) Khong
t6n tai géc phan cuc toan phdn dé khi dé tia sang va vecto dién nim
trong mat phdng t6i vi hoan toan khéng phan xa; b) Trong qué trinh
phan xa dnh séng phan cyc thing, mat phing dao déng cia né khong
trang v6i mat phing t6i va ciing khong vuong géc véi mit phéng t6i.
Keét qué [a nhan dugc su phan cuc clip, dicu nay thay 5 & lan can géc
Brewster (tic 12 géc 16i ¢ = arctann). Hiy ching minh ring méi sai
khdc néu trén 13 hé qua clia sai khac kia.

2.22*. C6 t6n tai g6c phan cyc hodn toan khong néu dé tir thim clia hai moi

2.23.
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truong tiép gidp nhau g, va u, déu khic 1?
Hay ching minh ring kha ning phan xa cha moi trudng ¢6 &= u
(trong d6 ¢ 1a hang s& dién moi, « 1a hing s6 tir thim) biing khong.



2.24. Tinh géc chi€t quang cua hinh hop Fresnel 1am tir thuy tinh chiél suat
n=17.

2.25. Phuong vi dao dong ciia séng 161 phén cuc thdng bing 45°. Hoi s nhan
duge su phan cuc elip nio clia séng phan xa trén ranh gidi thuy tinh -
khong khi, d6 12 phan cyc phai hay phan cyc trai? (phuong vi dao dong
cha s6ng t6i c6 thé thay déi tx —x /2 dén z/2. Phuong vi 1a duong
néu E,/E, >0, valaamnéu E,/E, <0).

2.26. Véi gid tri ndo cha gée tai thi higu s6 pha giifa thanh phén séng phan
xa phén cyc trong mat phéng t5i va thanh phén song phan xa phén cuc
vuong géc véi mit phéng t6i, dat gid tri cuc dai khi x4y ra phan xa
toin phan? Gi4 tri cyc dai nay bang bao nhiéu? Biét rang song tdi phan
cuc thang.

2.27. Chiét suat n chia mot chét phai bang bao nhiéu dé nho sy phén xa toan
phin mot 1an trén ranh giéi gilta n6 va khong khi c6 thé chuyén phén
cyc thing thanh phan cuc trdn? Phuong vi dao dong cha 4nh sdng t6i
bang 45". -

2.28. Anh séng t6i phan cyc thing véi phuong vi dao dong bang +45° c6 thé
chuyén hoa thanh dnh sing phan cuc tron phai bing céch phan xa mot
1an hay khong?

2.29. Chiét suit nhd nhdt ca hinh bop Fresnel bing bao nhieu dé khi

_phuong vi dao déng cla 4nh sdng t6i bang +45° thi 4nh sing di ra s¢
phan cyc tron phai?

2.30. Chiét sudt chia moi trudng bang bao nhiéu dé hé s6 phan xa dnh sdng tu
nhién dat gié tri cyc tiéu khi géc t6i ndm trong khodng 0 dén 907
2.31*, Nhu di biét 4nh sidng bao gém cdc photon, mdi photon cé xung luong
hf /c, hdy xdc dinh dp suat P cha séng 4nh sang tic dung Ién guong
phéing. Gia thiét ring hé s6 phan xa cia guong bing r, géc 181 bang ¢.
Xac dinh lyc tuyén ti€p T do énh sang 16 tic dung 1én mot don vi dién

tich bé mat guong. |

2.32*, Gidi bii tap & trén 2,31 v6i gid thiét rdng bé mdt mé séng anh sang t6i
[ bé mit khong béng 1y tudng (thod man dinh uat Lambert):

2.33. Mot chim sdng véi cuong do /= 10W/cm® tir chan khong chiéu t6i
vuong goc voi bé mat phing gidp ranh giita chan khong va thuy tinh
(chiét sudt n=1,5). Tim do l6n va chiéu cha lyc F tic dung léen mot
don vi dién tich bé mat phan cach gilta hai moi truong.
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i34,

2.35.

2.36.

Séng 4nh sédng phan cuc théng véi vecty dién nim trong mat phéng t6i
va cudng do 7 =1W/em?, Tir chan khéng duéi géc Brewster chiéu 4nh
sang d6 Ien t4m thuy tinh tron, phing, song song, diy d =3mm va
dudng kinh D =10cm. Chiét sust cia thuy tinh #=15. Tim momen
M cha lyc tic dung lén t4m. Tom tron s& quay v€ phia nag?

Hay ching minh ring 4p sust bic xa khi dnh séng t6i vuong géc véi
mot gwong 1y tudng thi bing 2u, con khi 6i mot bé mat hap thu hoan
toan thi bing u, trong dé u 1a mat do nang lugng clia bitc xa téi.

Ap sust 4nh sdng lén mot guong ly twdng bing bao nhiéu néy bic xala
déng huéng?

2.37. Tim 4p su4t dnh sing cla bitc xa Mat Trdi trén mot don vi dién tich bé

2.38%

mat Tréi Ddt vuéng géc véi phuong bic xa. Hiang s& cla Mat Troi
bang 0,135J/(s.cm?). B qua su hap thy clia khi quyén Trai Dat. Xét 3
trudng hgp sau:

a) B& mat Trai D4t dvoc xem 12 vét den tuyét déi;

b) Bé mat Trdi D4t 1a mat phan Xa guang 1y teéng;

¢) Be mit Trdi Dat Ia phan xa tuyét doi nhung md (thod man dinh luat
Lambert). _

- S6ng dnh sing phing t6i bé mat ciia mot qua cu ¢6 kich thudc 16n
hon nhiéu so vé6i buéc séng 4nh séng. Hay bidu dién luc cia dp sust
dnh sdng lén b€ mat ciu qua mat d% biic xa 16i. Gi thiét ring bé mit
qua cau;

a) La vat den tuyén t6i;

b) La mat phan xa gwong 1y tudng;

¢) M6 tuyét d6i (thoa mén dinh luat Lambert).

2.39*. Trong trudng hop nio dp sudt ciia séng dnh séng phing khong phan

2.40,

cuc Ién qua cdu s& 16n hon: khi bé mét cdu phan xa 1§ tuéng hay khi né
phan xa 4nh sang mét phén, phin con lai hép thy vao trong qua cAu?
Kich thuée qué cdu I6n hon nhiéu so véi buGc séng 4nh sang.

Xéc dinh lyc 7| cia bic xa Mit Troi gay ra dp sust 4nh sdng lén bé
mat Trai Dat, gia thiét ring bé mat Trdi Dat den tuyét dSi. Tim ti sG
cla lyc nay so véi luc hdp dén F, ciia Mat Troi véi Trdi bit. Khsi
luong riéng trung binh clia Tr4i D4t p = 5.5 glemy’.

2.41*. Véi chd ¥ rang 4p suat lén guong phdn xa Iy tuéng khi anh sdng t6i
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vudng géc v6i mat guong bang hai lan mat do nang Iuong séng t6i.
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2.42.

2.43.

3.1%,

3.2. Biéu thic tinh Ax trong bai 3.1 s&

‘giao thoa chi€u t6i man chin

Tim quy luat bién thién cla nang lugng dnh sang khi phan xa tir mot
guong 1y tudng chuyén dong cham.

C6 nhiing laser ma cong sudt bitc xa trong mot xung lén t6i hang tram
MW. Gid thi€t cong suat laser bang W =500 MW, dién tich tiét dién
ngang clia chim tia S =1cm®. Gia sif tia duoce didu tiéu béi thau kinh
1y tuéng tiéu cy f =5 cm. X4c dinh cudng do dién trudng E va 4p sust
dnh sing P tai tieu diém cla than kinh. Budc séng ca bic xa laser
A=6943A. '

Mot laser Rubi biic Xa nang lugng ¢ =1J trong mot xung ¢é do dai
7=0,5.10"s duéi dang chim tia gin nhu song song c6 ti€t dién
S =1lcm’. Buéc sdng cha bitc xa laser 1 =6943A. Xic dinh céac dai
lugng sau: -

a) Ap sudt clia chim tia khong tu tidu trén bé mat vudng gdc véi nd;

b) Ap suat clia chuim tia lén bé mét vudng géc véi né khi mat d6 chiun
tia 16n nhét c6 thé (khi diéu tiéu vao viing c6 tiét dien ¢ A2);

c¢) Cudng do dién truong E trong viing ¢6 méat do chiim tia 16n nhét.
Ghi chii. Gia thiét birc xa laser theo thdi gian xung [ déu nhau.

§3. GIAO THOA ANH SANG BON SAC

Chiéu truyén ciia hai séng phing
cing budc séng A taoc mot goc X

¢/ 2 v6i phip tuyén clia man chén, )
Trén man chén quan sit thdy céc Ax
vén giao thoa (H.276). Hay chiing /
minh ring khi @ nhd thi khoang o2
% |

cach Ax giita hai van giao thoa lién o2 0
ti€p Ax = A/ .

thay déi nhw thé ndo néu cic tia

khéng ddi xing qua phédp tuyén? . Hinh 276
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3.3.

3.4.

3.5.

3.6.

Tim budc séng A -ctha mét
bitc xa don sac, néu trong thi x

nghiém Y-ang khoang cach
ir van cuc dai déau tién dén /

van chinh giffa x=0,05cm.

So d6 thi nghiém duge cho . a
trén hinh 277, céc gia ti
a=5m, d=0,5cm. : Hinh 277

Trén dudng dén clia mot tia trong thi nghiém Y-ang (Young) nguoci ta
dat mot 6ng dai [ =2cm c6 ddy phing song song lam bang thuy tinh.
Hién tugng giao thoa xuét hién khi 6ng chia diy khong khi. Sau dé
cho diy khi Clo vao trong ong thl quan sat dugc sy dich chuyén céc
hinh anh giao thoa mét doan N =20 van. T4t ca hé thong thi nghiém
duoc dit trong bo diéu nhiét luon giit nhiét d6 khong ddi. Sy quan sét

duce tién hanh bing 4nh séng vach D Natri (4 =5890A). Gia thiét
chiét sudt khong khi »=1,000276. Tinh chiét sudt ctia Clo. Cdc véan
giao thoa d4 dich chuyén vé huéng nao khi dé ddy Clo trong &ng?

Tim biéu thic tinh khoéng

cach x tir tAm cna bic tranh

giao thoa dén van sdng thif m a B X
trong thi nghiém dung ludng

lang kinh (H.278). Chiét sust ~— -
cua nang kinh n, budc song
A, g6c chiét quang o Céc tia
giao thoa t6i gan nhu vudng :
géc véi man chin. Hinh 278

Géc chiét quang cia ludng lang kinh ¢ =3'26"". Gifla nguén diém sing

sing don sic (A =5000A) vi ludng lang kinh ngudi ta dit mdt thau
kinh sao cho do rong cla cdc van giao thoa khéng phu thudge vao
khoang cdch tir man dén ludng ling kinh. Tim khoang céch giGa hai
van t6i lién ti€p néu chiét sudt clia ludng lang kinh »=1,5. Tim s6 van
16n nhat N ¢6 thé quan st dugc trong thi nghiém nay, néu dich chuyén
man ra xa lang kinh L =5m.

3.7. Tai vi trf ndo cla man trong thi nghiém néu & bai trén s& quan sat dugc
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s6 van giao thoa 16n nhat, néu khodng cich giita hai dinh khiic xa cia
ludng lang kinh 13 7 =4cm? S6 van nay bang bao nhiéu? Tai vi tri nao
chia man thi cdc van giao thoa bién mat?



3.8.

3.9%,

3.10.

3.11.

Tim sd vén giao thoa N nhan dugc nhd ludng ling kinh néu chiét suit
cua hudng lang kinh 13 5, géc chidt quang 13 «, chiéu dai budc séng
nguodn 1a A. Khoang cdch tir ngudn sdang dén ludng lang kinh bang «,
khoang céch tir man dén ludng lang kinh bang b.

Ngudi ta thu duge cdc van giao thoa nh¢ st dung ludng lang kinh
Fresnel vdi géc chiét quang nho va ngudn dnh sang khe song song véi
canh ludng ling kinh. Cic van giao thoa quan sat duge trén man dat
vudng gée vai truc thiét bi thi nghiém. Van 0 nhan dugc tai tam man
trén truc {chinh x4c hon la trong mit phéng d6i xitng) ca thiét bi thi
nghiém. Khodng cich tit ngudn sing dén ludng lang kinh 1 q, tir lang
kinh t&i man 1a b. Hoi van giao thoa sé dich chuyén mét dai luong x
bing bao nhiéu va v€ phia nio néu nguédn sdng khe dich chuyén khong
nhiéu theo chiéu vuéng géc v4i truc clia hé mot lugng bang A?

Tir hai nguén két hop S, va S, (H.279) ngudi ta nhan dugc maot he
cdc van giao thoa trén man AB, dit cdch cdc ngudn mot doan a =2m.
Do rong cha cdc van giao thoa thay déi bao nhiéu ldn néu gilta céc
nguén va man dit mét thdu kinh hoi tu tiu cw £ =25cm. Xét hai
truong hop:

a) Khodng céch tir thau kinh t6i cdc ngubn bang 2,

b) Cdc ngudn sdng S, va S, ndm trén mat phang tiéu cha thau kinh.

B
Fat
; A
Py :, \ [\
T
o
S N/
\/ k%
o
a
Hinh 279 Hinh 280

Mot thau kinh c6 tiéu cy f =50cm bi cit di mot mi€ng & gitta c6 do
rdng a nhu hinh 280. Sau d6 hai nira thau kinh duge chdp khit véi nhau.

O mot phia ciia thau kinh dat mot ngudn séng diém don sic (A =6000 10%),
& phia d6i di¢n dat mot man d€ quan sét cdc van giao thoa. Khodng
cach gifta hai van sdng giao thoa lién ti€p 1a Ax =0,5mm va khong
thay déi khi dich chuyén man doc theo truc cia hé. Tim a.
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3.12.

3.13.

3.14.

3.15.

3.16.

3.17.

3.18.
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Anh séng phing don sic bubc
séng A chi€u vudng géc véi canh
cua miéng kinh hinh ném véi géc
& dinh a <<1 (H.281). Chiét
suat cha miéng kinh 13 n, goc téi
cia 4nh sing 14 ¢,. Tim Khoéng
cach Ax giira hai cuc dai lién tiép
cha giao thoa trén man dit vuéng Hinh 281
g6c v4i anh sdng phan xa.

Anh sing budc séng A = 6000A chi€u lén mét mang mong xa phong.
Géc t61 ¢ =30° Trong 4nh séng phin xa trén méang ngudi ta quan sit
dugc cdc van giao thoa. Khodng cich gifta hai van sdng lién ti€p
Ax =4 mm. Chi€t suat ctia mang x& phong »=1,33. Tinh géc o giita
cac bé mit cia mang xa phong.

Vi do day nao cha mang thi ci¢ van giao thoa bi&n mat khi chidu
béng 4nh sdng c¢6 budc séng A =6.10"cm? Chi€t sust clia mang
n=15,

Trong céc thi€t bi quang hoc sy mat mét dnh sdng khi di qua thiét bi
chil yéu 1a do sy phan xa dnh séng trén bé mat cic chi tiét quang. Dé
tang d¢ trong sudt cho bé mat thuy tinh ngudi ta phi 1én né mot mang
mong cé chi€t sudt nhé hon chi€t sust thuy tinh. Hoi chiéu day 16p
mang va chi€t sudt cha né phéi bing bao nhiéu d€ nang suat phan xa
cua thuy tinh bang 07

Trén mot tdm ménh hinh ném trong 4nh sing phan xa nhan dugc khi
chi€u sdng vuong géc ngudi ta quan sit dwgc cdc van giao thoa.
Khoéng cich giita hai van t6i lién ti€p Ax =5mm. Biét budc séng dnh
sdng A= 5800;\, chiét sudt ctia tdm »=1,5. Tim géc « giita cic mit
canh ctia tAm.

Bang mét ném khong khi ¢d géc & dinh o ngudi ta quan sét duge céc
van rong bing nhau trong 4nh sdng phan xa. Anh sang chiéu [én ném
theo phuong phép tuyén. Tim sy phan b clia d6 roi £ trong anh giao
thoa trén bé mit ném. Gia thi€t cudng do cdc chiim tia 4nh sang phan
xa tlr hai bé mat chia nem béng nhau va bing /..

Mot vé tinh clia Trdi Dat sau khi lén cao hon dudng chén trdi da
bifc xa séng v6 tuyén c6 buéc séng A =10 cm. B dd vi s6ng nam trén



bd hé cdch mat nudc
hA=1m (H.282). Coi
mat nudc nhu mot vat
dan ly tudng. Hoi véi
géc « nao clia vé¢ tinh
trén duong chén ol
thi bd do s& ghi dugc
cuc dai thit nhat va thi
hai cia cudng 4o tin
hiéu. Xét truong hop
phin cuc theo phuong
ngang va theo phuong
thang ding.

3.19. Biic xa v6 tuyén chia mét ngudn trong vii tru ¢6 bude séng 4, ¢6 do rong
g6c y dugc hdp thu bdi mot may dao dong hoat dong nhu anten. May
dao dong nam trén bd dung ding & do cao 4 so véi myc nude bién. Coi
bé mat nudc nhu mot guong phang, hoi cudng d6 séng thu duoc sé
thay déi nhur thé ndo theo géc a clia ngudn trén dudng chan trdi? V&i
cdc gid tri nao clia do rong goc clia ngudn thi cudng do tin hi¢u thu
duoc khong phu thuoc vao o? D€ don gidn, coi « va  1a cdc gée nho.

3.20.

Séng v6 tuyén duge phét ra tit mot ngudn di€m trong vii try ¢ bude
séng A =1m. Nguén nim trong mit phang xich dao. Séng dugc thu
b&i hai anten giéng nhau, dat theo huéng déng - tdy va cdch nhau mot

khoang L =200m. Tong tin
hiéu tir hai anten theo hai
dudng truyén dii bang nhau
dugc dwa vao mach dau vao
cha mdy thu. Hoi bién do
hiéu dién thé U, trong mach
ddu vao cua mdy thu thay
ddi nhu thé ndo do tic dong
quay cua Trdi Dat?

3.21. Danh gia sai s6 c6 thé gay ra

trong qud trinh thiét 1ap gbéc
nghiéng clia cic guong trong
giao thoa k€& Michelson
(H.283) dé quan sat cdc van

D

LY I RIS

AR ER
L

/

Hinh 283
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3.22,

giao thoa cing dé nghiéng. D¢ rong cha cdc guong D =5cm, budc
séng anh sing A = 0,55 um.

Tim dé xé dich twong d8i A//! cha cdc van giao thoa nhan duge

- bang t&m Lummer-Herke khi thay d6i nhiét do 1°C. Chiéu day ciia

3.23.

3.24.

3.25.

3.26.

3.27.

158

tdim h=2cm, chiét suat #=15 hé s6 n& dii cha thuy tinh
a =8,5.10°K™, budc séng 4nh sing A = 500 nm. Bb qua su phu thude
cla 4p suat vao nhiét do.

Trén bé mat chat 1ong chiét suat #n, c6
néi mot thau kinh méng chiét suat
r<n,. Cac kich thude hinh hoc cha
thau kinh duoc cho trén hinh 284. Hoi
ta s&€ nhan dugc hinh anh giao thoa
nao trong 4dnh séng don sic phan xa
budc séng A, néu nhin tir trén xuéng . Hinh 284
thau kinh.

Tim khoang cdch Al gitta van tron Newton thi 20 va thi 21, néu
khoéng cach giifa van tron thit hai va thit ba 13 1mm. Biét riing cic van
dugc quan sét trong anh sdng phan xa.

Tim tiéu cu f cha mot thau kinh phing 16i diing dé tao ra cdc van
tron Newton, néu bdn kinh van sdng thit ba bing 1,1mm, » = 1,6,
A =5890A. Céc van duge quan sét trong 4nh sdng phan xa.

Khi quan sdt cdc van tron Newton trong dnh sdng phan xa mau xanh lam
(4, =4500A) bing mot thau kinh phiing 16i dat tren mot t4m phing
ngudi ta thay ban kinh van sdng thi babing 1,06mm. Sau khi thay bo
loc dnh sdng xanh lam bang b6 loc dnh sdng do thi ban kinh van séng
tht nam thay déi va béng 1,77mm. Tim ban kinh cong R ctia thau kinh
va budc séng A, cia dnh sdng do.

Mot tam thuy tinh ¢6 hai mét phang song song nim trén bé mat cia
mot thau Kinh hai mat 16i. Khi quan st cdc van tron giao thoa Newton
trong dnh sdng phén xa cha 4nh sang dén Natri (1 = 58901&) nguoi ta
thdy ring ban kinh van t5i thit 20 (van t6i trung tam 13 van the 0) bing
i =2mm. Khi dit t4m thuy tinh 1én mat khéc cia thau kinh thi bén
kinh clia van 16i d6 béng #, =4 mm. X4c dinh tiéu cy ciia thau kinh,
néu chiét suit cia né » =1,5.



3.28. Tim b4n kinh r clia van t6i trung tam clia hé cic van ron Newton, néu
giita thdu kinh va t&m thuy tinh dugc rét day benzen (n=1,5). Ban
kinh cong ctia thiu kinh R =1m. Chiét sust cia thau kinh va tdm thuy
tinh béng nhau. Qud trinh quan sdt duge 1ién hanh trong dnh sing phan
xa A =5890A.

3.29. Céc van tron Newton nhan duoc bing thau kinh phéng 16i ¢6 bén kinh
cong R,. dat trén mat c4u 16m ban kinh R, > R,. Cac van tron Newton
dugc quan sat trong dnh sdng phan xa. Xac dinh ban kinh r,, clia van
t61 thit m, nu 4dnh séng c6 budc séng bang A.

3.30. Cac van tron Newton nhan dugc giita hai thdu kinh phéng 16i, ¢6 hai
mat 16i 4p sét nhau. Tim bén kinh 7, clia vong t6i thit 7, néu chicu dai
budc séng bing A, con ban kinh cong clia cic mat 16i hai thdu kinh lap
eot 1a R, va R,. Qua trinh quan sat dugc ti€n hanh trong dnh séng
phan xa.

3.31. Mot thau kinh moéng, hai mat 161 d6i xing dit ti€p xtic véi mot thiu
kinh méng hai mat 18i d6i xing khdc. Chiét sudt cta hai thau kinh
n=1,6. Hinh anh giao thoa quan sat dugc trong énh séng phan xa véi
budc séng A = 0,6 wm. Xdc dinh tiéu cu f cia bé hai thiu kinh, néu
ban kinh van sdng thif nam 12 » = 2 mm.

3.32. Hinh anh giao thoa (cic van trdn Newton) quan st dugc trong énh
séng t6i (H.285). Chiét suét clia thau kinh va tdm kinh {a »=1,5. Tim
ti s6 giita cuong d6 4nh sang [ /J, trong cyc dai va cuc tiéu cha
giao thoa. C6 thé nhin thdy hinh dnh giao thoa niy bang mét thudng
khong, néu do nhay twong phén clia mat 12 0,05?

Hinh 285 Hinh 286

3.33. Hai thau kinh méng d6i xtng (mot thau kinh hai mat 16i, mét thau
kinh hai mat 16m) dat khit nhau (H.286) sao cho ching ti€p xiic v6i
nhau, xung quanh ché tiép xic niy ngudi ta quan sit dugc hinh anh
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giao thoa Newton. Xdc dinh d¢ tu ciia hé hai thau kinh, néu biét ring
ban kinh van t6i thii 8 14 » = 4 mm khi budc séng 4nh sang A =0,5um.
Chi€t suét clia hai thau kinh bang nhau vi bing n=1,5.

3.34*. Trong thiét bi d& quan sét cdc van tron Newton, thau kinh phang 16i

3.35,

4.1%*,

4.2.

4.3%,
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dugc lam di dong va c6 thé di chuyén dugc theo hudng vuong géc véi
tdm kinh. Hbi diéu gi s& xay ra v6i cdc van tron Newton khi dua thiu
kinh ra xa va lai gan tdm kinh? C4c van tron Newton dugc tao bai anh
sang don sic.

Nguon chiéu sing trong giao thoa k& Michelson 1 mot ngudn laser ¢
tan s6 thay doi theo thdi gian theo ham béc nhat o = w,(1+at). Hiéu
quang 1o trong cdc nhénh clia giao thoa k€ L =1m. Chidu dai budc
séng Ay =lpm, a=01s". Hoi tin s6 cla dong dién trong mdy thu
anh ghi hinh giao thoa bang bao nhieu?

§4. GIAO THOA ANH SANG BON SAC.
TiINH KET HOP THEO THOI GIAN

D¢ nét cia céc van tron Newton sé thay déi nhu thé nao néu di chuyén
thau kinh phing 16i vé phia vudng gbéc voi tdm kinh? Cic van tron
Newton duge quan sit trong dnh séng phén xa vach D-natri. Chi ¥
rang vach D-natri khong phai la anh sang don sdc, ma 13 hai vach phé

sat nhau 4, = 5390 A va A, = 5896A.

Tim hiéu buéc séng cha vach D-natri, néu ™

bi€t d¢ nét cha anh giao thoa trong giao thoa f

k€ v6i hai tia $dng dat cuc tiéu 1ai van 490, L C
1470,... dat cyc dai tai van thit nh4t, thit 980, et ulr
thit 1470, ... Gid tri trung binh cta budc séng

vach D-natri 4 = 5893A (xem Bai 4.1). o
Nguoi ta nhén duoc cde van giao thoa cing

do nghiéng trong mat phing tiéu cia thiu kinh

L (H.287) khi phin xa ti tém phéng song 7 [7 [Td
song T duge chi€u boi nguén 4nh sing don :
sic S. Anh sdng truc 1i€p tir ngudn khong Hinh 287



4.4%,

4.5.

4.6.

4.7.

161 thau kinh. Budc séng A = 6000A, chiéu day tém kinh d =1,6 mm;

chiét suit »=135; tiéu cu thdu kinh f =40cm. Tim ban kinh r vén
giao thoa trdn thi nhat nhin dugc trén man M, néu tam cic van fron
mau den. Chiéu rong cuc dai cha vach chiéu 1én tdm kinh A4 bing bao
nhiéu dé véi céc gia tri da cho clia so dd ta quan sdt dugc cic van tron
giao thoa?

Bao nhidu van t6i N c6 thé quan sit dugc trong dicu kién cda bai
tru6c, néu dudng kinh cha théu kinh D =8cm, nguén sdng dat chinh
giita thau kinh va tdm kinh, cdch théu kinh mot khoang f?

Do day t6i thiéu clia t8m kinh phai bang bao nhitu dé trong diéu kién
cha bai trude 6 thé nhan duge it nhat mot van tron t8i?

Anh séng tir hai rngudn sdng

diém khong két hop gidng

nhau (H.288) S, va S, oS,
(A = 500nm, AL = 50nm) {
duge chiéu 1én man khong

trong subt véi hai 16 céch

nhau d =lcm. Sy giao thoa

cha dnh sing di qua hai 16 ,
dugc quan sit & gan diém P

trén truc cta hé, Cdc ngudén

va diém quan sit cing nim cdch man mot khoang L =2m. Khi dich
chuyén d6i xiing hai nguén vé hai phia cha tryc (tang khodng cich b
gifia hai ngudn) thi giao thoa tai lan can diém P xudt hién va bién miit
theo chu ky. Tinh s6 chu k3 t4i lap giao thoa khi tang khoang cdch b tit
0dénd (0<b<d).

Hinh 288

Anh sdng tir mot nguén sang diém $ & xa chi€u t6i mdy thu dnh tryc

tiép vh bing phan xa trén mat phing nim ngang (H.289). Khi dich

chuyén ngudn theo chiéu thing ding mdy thu MT ghi lai sy thay ddi

cudng do 4nh séng chi€u téi n6. Tinh géc cao cyc dai clia ngudn so voi

dudng chan troi, sao cho S BL

thay ddi cla dong quang } |IjMT

dién van cdn dang k€, néu |

trudc mdy thu dat mot bd e h

lQC énh Sérlg BL Véi giéj V777777 e PP PP er Rl el lr A/,
Hinh 289
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4.8.

théng Af =3.10" Hz. Cita vo cia mdy thu ndm & d6 cao 4 =1cm so
v6i mat phing phan xa.

Trong giao thoa k& Role séng phing bi lam nhiéu xa. O hai khe hinh
anh nhiéu xa duogc quan st trén mat phing tieu cha thdu kinh tiév cy
J=100cm (H.290). Mot trong hai khe dugc chin' bing tim phing
song song lam tir chdt tdn xa diy £=0,01mm véi quy luat 14n xa
n()=A—- B2, trong d6 A, B 13 ciéc hing s6. Khi d6 van tréng (khong
sic) dich chuyén mot khodng / = 4mm. X4c dinh hing s6 A, néu bi€t
khoang céch gilta hai khe 1a d =1cm.

f

4.9,

4.10.
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—

Hinh 290 Hinh 291

Giao thoa dnh sdng tir hai 16 nh6 trén m6t man khéng trong sudt quan
sdt duoc tai diém P (H.291). Cich xa hai 18, trén dudng di cha hai tia
sdng ngudi ta dat hai binh nhd giéng nhau chia ddy khéng khi & cing
dp sudt. Khi thay ddi p sust khong khi trong binh thi sy thay déi
cudng d¢ dnh sdng tai diém P mang dic trung ctia dao dong. X4c dinh
higu 4p sust AP trong c4c binh dé bien d6 dao déng bing khong, néu
cuc tiéu thi nhdt cba cuomg do dat dugc khi hiéu dp sudt
AP, =10"mmHg. Phé biic xa clia ngudn sing diém § phin bé déu
trong dai tan Aw va ¢6 do rong tuong d6i Aw/w =107,

Céc van giao thoa ciing d9 diy quan sit dugc trong “ném” khong khi
gilfa hai tdm kinh hop véi nhau mot géc & dinh @ =1'. Céc van nay
nhan dugc trong dnh sdng clla vach xanh luc ciia thuy ngan ¢6 budc
song 2 =5461A vado rong A4 =0,1A. Hay xéc dinh:

a) Khoang cédch Ax giiia hai van lién tiép;

b) Luong van 16n nhat c6 thé nhin thdy trén ném, néu kich thudc cia
n6 khong gidi han;

¢) Khoang cdch x tir van cudi ciing nhin thdy dugc dén dinh ném va
chi€u day ciia ném 1ai diém nay; '



4.11.

4.12,

4.13.

4.14.

4.15.

d) Géc phéan k¥ 1én nhat S cho phép cha
céc tia d€ ¢6 thé quan sat dugc 181 ca céc
van giao thoa.

Xéc dinh do nhin & V cha anh giao thoa tu
hai nguén sing difém co phd biic xa gidng Vo

nhau duoc biéu dién trén hinh 292. D$ nhin Av
r(3 V pl';l_l thuoc nhu the€ nao vao dg rong Af Hinh 292
cua pho?

Hai chim 4nh sang trang nhan dugc tir mot
ngudn sang diém hoi tu tai khe vao cia mot
may quang phé. Hiéu quang 16 A =300m.
X4c dinh nang suét phan giai R ciia may
quang phd dé né c6 thé phat hign duge su
giao thoa ctia hai chim tia nay. a)

Hai chiim 4nh séng tring tit m6t ngudn sang  /
diém di dén diém quan sét P (H.293a) véi A
hiéu quang 16 A. Ngudi ta sit dung kinh
quang phd phan gidi cao dé nghien ciu su
phan bd ning lugng trong phd dao dong

xudt hién tai di€ém P do su chéng chat cla By .
hai chium tia. Nh& dé quan st dugc su xen bj
k& gilta cdc cuc dai va cuc tiéu cudng do Hinh 293

pho I(f), khoang tdn s& gilta hai cyc dai lién

ti€p A, =10 MHz (H.293). X4c dinh hi¢u quang 16 A.

Bic xa don sic di qua giao thoa k&€ Maxa-Shander. Trong mét nhanh
giao thoa k& ¢6 mot binh nhé dung khi chiéu dai /. Trong binh tao ra
4p suat du, chiét sudt cta khi bén trong bién thién theo cong thiic
n(t)=1+at. Xdc dinh phd dao dong cla dong quang dién cha mdy

“thu diit tal ving cé van giao thoa s6 0.

Ba ngudn bitc xa déng pha 1, 2, 3 nim trén W2 A L L 2
mot dudng thang (H.294). Khodng céch i l : l
gilfa nguén 1 va hai bang 1/2, khodng cdch 1 z 3
giita nguén 2 vi ngudn 3 bang 31/4, bién Hinh 294

dé cha nguén 1 va 2 bing nhau. Hoi bién do '
clia nguén 3 bing bao nhiéu dé trong gidn do dinh huéng cta h¢ t6n
tai cic cuc tidu cudng do bing 0? Tim huéng cha cdc cuc tiéu ndy.
Giai bai todn bang cong thifc va bang gian d6 vecto.
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4.16.

4.17.

Trong mot nhanh cua giao thoa
k&€ Michelson guong phdn xa
dugc thay bang moét tdim khong
hap thy anh sidng cé thanh phia
trudc ban trong sudt, thanh sau
dugec trang guong (H.2935).
Chiéu day cua tdim d =2mm,
chiét sudt » =3, phé clia bitc xa
anh sing téi trai dai tix 0 dén
110GHz. Khi dich chuyén
guong trong nhanh thit hai thigt
bl do ghi duge hang loat céc
dinth cuong do bic xa. Khoang
cach gifra hai dinh giao thoa
tinh theo don vi dich chuyén
cua guong bang bao nhiéu?

Trong phd k& Fourie diing dé
nghién ciru phd bitc xa ngudi ta
cho mét trong cac guong cha

- giao thoa k€& Michelson di

4.18.
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chuyén véi van toc v = 0,1 cmy/s
(H.296). Hoi dong quang dién
ctua mdy thu /() phu thuéc nhu
th€ nao vao thoi gian? Biét bic
xa gbm hai vach phd
A =500nm va A, =446,

L]

Hinh 295

LLLLL

/ 2

7

(1)
Hinh 296

trong dé 64 =0,02nm véi ti s6 cdc cudng 46 1,/1, =0,57 Xéc dinh
thoi gian do 16i thi€u d€ phan gidi dugc hai vach phé nay. V& dé thi
phu thudc clia dong dién vao thoi gian.

D¢ nghién citu thanh phén phé ciia biic xa clia nguén S ngudi ta cho
mot trong cdc guong cba giao thoa k& Michelson (H.296) di chuyén
véi van t6c v =0,01cm/s. Hoi dong quang dién ctia mdy thu /(f) phu
thudc nhu the nio vao thoi gian, néu nguén biic xa séng A =500 nm,
do réng cia ph6 A4 =0,01nm? Cudng d¢ cia phd ben trong vach phé
{(w) =1, =const. X4c dinh thdi gian t6i thidu dé x4c dinh thanh phan
phé clia birc xa. V& dé thi phy thugc cha dong dién vao thai gian.



§5. CAC NGUON SANG RONG.
TiNH KET HOP KHONG GIAN

5.1¥. Tim do nhin 13 V cfia 4nh giao thoa trong thi nghiém clia Y-ang khi sir

5.2.

5.3.

54.

5.5.

3.6.

dung nguén sang rong. Kich thudc clia nguén b, khoang cich tir nguén
dén man c6 cdc khe 1a L, khodng cdch giiia cdc khe trén man la 4.
Budc song trung binh 4 = 500 nm. So sdnh két qua védi bai 4.11.

Anh séng Mat Trdi chi€u tryc tiép 1én man chan c6 hai khe hd song
song. Hoi véi khoang cdch D nao giifa hai khe thi c6 thé quan sat duge
cic van giao thoa & sau man? Pudng kinh géc cha Mat Troi
o~ 0,01rad.

Ngudi ta thu duge anh cha Mat Troi trén 16 clia méan chan (kich thude
15 bang kich thudc 4nh) khi sir dung thau kinh tiéu cy /=50 mm. Sau
man chin dat hai khe hep song song véi nhau va céch nhau mot
khoang D =1mm. Hoi v6i khoang céch ! gifta man chén va céc khe
bing bao nhiéu thi ta ¢6 thé quan st dugc céc van giao thoa? Dudng
kinh g6c clta Mat Troi a =~ 0,01rad.

Kich thudc nguén séng phai thda man diéu kién gi dé c6 thé quan sat
dugc cac van giao thoa trong thi€t bi cé:

a) Cic guong Fresnel;

b) Guong Lloyd?

Céac diém khéac nhau cha ngudn bitc xa séng 1a khong ket hop.

Ngudi ta quan sdt anh giao thoa bang ludng lang kinh Fresnel (goc
chiét quang « =20', chiét sudt »=15). Man chan va nguén sing
(1 =600nm, AL =20nm) ndm cing khoang cdch so véi ludng lang
kinh. Xac dinh s6 van giao thoa nhin thdy dugc trén man. Tai khoang
cdch nao tir tam giao thoa cdc van giao thoa bi nhde? Kich thude cho
phép cha ngudn phai bing bao nhiéu dé c6 thé quan sét dugc tat ca cic
van giao thoa?

Phia trude thiu kinh L (H.297) dat mét tdm
thuy tinh phang song song P vudng gdc véi )
quang truc chinh va dugc chidu sing bdi T
4nh sdng don sic tir nguén sang rong. M6 ta
hinh anh giao thoa nhan dugc trén mat
phang tiéu cba thiu kinh. Anh giao thoa Hinh 297
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thay d8i nhw thé ndo néu dat nghiéng 14m kinh mot géc a =10" (so
véi vi tri ban dau)? Tiéu cy cha thau kinh £ =30 cm.

5.7. Ludng thdu kinh Bié duoc 1am tir hai nita cha mot thau kinh hoi tu mong

5.8. Anh séng tr mét

tiéu cy f =10cm. Cdch th&u kinh mét khodng x =3/ /2 ngudi ta dat
mot ngudn sdng dang khe dugc chi€u bdi mét chim sing rong goc véi

- bude séng A =5790A. Man dé quan sat cic van giao thoa dugc dat &

phia d6i dién v6i thau kinh, céch thau kinh mot khoang L = 330 cm.
Hoi chicu rong khe hd b nhd nhat phai bing bao nhiéu thi cic van giao
thoa trén man bi¢n mat? Gia thiét ring céc diém khéic nhau cia khe
bic xa cdc séng 4nh sdng khéng két hop v6i nhau. Khoang céch giita
hai nita thau kinh ¢ = 0,5mm.

nguén don sic \

rong S chiéu 1én s —

man M khéng %://' ?\o_
o a i _ P

trong sudt cé hai

16 nho. Giao thoa . L L ’

cia dnh sing di Hinh 298

qua hai 16 quan

st duge tai di€m P (H.298). Nguén 4nh sang § va diém P nim céch

man mét khoang L nhir nhau. Khi tang khoang céch d gira hai 16 su

bién thién cudng do tai diém P mang dac trung dao dong. Xdc dinh

kich thudc dai & clia nguén, néu cyc tiéu thit nhat ciia cudng do tai

diém P quan sét duoc khi d = =d; =1cm, bién d6 dao dong bing O khi
d =d, =20cm (diéu kién d << L luon duge thoa man).

5.9: Ngudi ta quan sit dugc cdc van ciing do rong trong mot “ném” khong

khi giifa hai tdm thuy tinh phang song song, tao véi nhau mot gée nhod,
ném dugc chi€u bang 4nh sdng tdn xa. Qud trinh quan sat dugce tién
hanh bang mét thuong cé khodng céch nhin r& L =25cm vi huéng
vuong goéc v6i mat phang ném, mét c¢6 thé dich chuyén theo phucmg
vudng goc véi canh ném. Xdc dinh llrcmg 16n nhat cic van N ma mét
c6 thé nhin thay trong anh sdng don sc néu dudng kinh con nguoi caa
mit d =5mm. Xdc dinh d6 don sic cin thigt ctia anh sang dé co thé
quan sat duogc s6 cuc dai cdc van trén. :

5.10. Céc van cing d¢ rong nhan dugc trong mét ném thuy tinh mong chiét
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sudt #=1,5 khi chi€u bang tin xa don séc budc séng A = 5000 A béi mot



thau kinh lén man. Trudc thau kinh dat mot man chan hinh vudng
ong d =1cm vA cdch ném mot khoang L =50 cm. Tim bac giao thoa
J6n nhat N c6 thé quan st dugc trén man. Quang truc chinh clia hé
quy chi€u gan vuéng géc voi bé mat ném.

5.11. Tim do rong b clia ngudn dnh sang trong giao thoa k& Michelison, néu

5.12.

5.13. Ngudi ta quan sit cic van giao thoa

cic guong trong giao thoa k€& dat tai cic khoang cich khdc nhau tinh tur
tdm chia va hiéu céc khoang cdch d6 12 L =2cm. Tiéu cu cla dng
chuéin tryc £ =25 cm. Bb qua sy khong thudn nhat cia ngudn don séc,
budc séng anh sang A = 0,5um. Céc vin giao thoa c6 cung do rdng.

Ngudn séng S ndm & khodng cdch L=1m phia trén m¢t tdm mica
méng day A =0,1mm, chiét sudt » =14 (H.299). Ciing cdch tdm mica
mot khoang L dat mot man chén khong 16n M huéng vuong géc véi
cdc tia phan xa. Trén man quan sét dugc cdc van giao thoa. Goc
¢ =60°. Hiy tim bac m cha van
giao thoa tai tam man va do rong
Al clia céc van giao thoa. Xac dinh
kich thuéc cho phép b va d¢ don
sic cho phép AA ciia ngudn si
dung dnh sing xanh luc c¢6 budc
séng A =560 nm. Hinh 299

trong t4m thuy tinh médng phéng
song song rong 4 =0,2 mm, chiét
sudit #=141 bang mot ong nhom
dit & xa vo cyc, gbc quan sit cé Prrpy /%t pgn 2?7 |k
thé thay ddi tix 0 dén 90° (H.300).
Tim bac cuc dai va cyc tiéu ciia cdc
van giao thoa. Xéc dinh d¢ khong
thuén nhét cho phép AA cha ngudn don sic dé c6 the quan sét 15 tat ca
cic van giao thoa. Kich thudc cho phép cha ngudn sdng trong thi
nghiém giao thoa niy béng bao nhiéu? Thi nghiém trong bai sir dung

“  Hinh 300

- 4nh sdng xanh luc budc séng A =560 nm.

5.14. Trong so d6 giao thoa hai tia sdng véi cudng do céc tia sang giao thoa

bing nhau clia mot nguén 4nh sdng tring c6 kich thudc 4= 0,025cm.
Hinh anh giac thoa dugc quan sit qua bo loc dnh sdng cho trén
hinh 301. Xéc dinh dai théng cha bd loc AA va khdu d¢ giao thoa Q.
Budce séng trung binh A =500 nm.
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5.15*. Hinh 4nh giao thoa nhan duoc khi cho giao thoa hai chiim tia ciing

3.16.

cutng do véi khdu d6 Q=107 rad cho trén hinh 301. Xdc dinh do
khong thudn nhdt A4 cla ngudn don séc va kich thude dai cia nguén
b. BuSc séng trung binh 2 = 500 nm.

Trong so d6 giao thoa (H.302) ngudi ta sit dung nguén gin don sic §
(A=5.10"cm). Cdc guong phan xa nim doi xing qua ngudn S va

man M. Tim;

5.17.

168

a) D9 rong clia van giao thoa A trén man M;

b} Vang dinh vi cdc van giao thoa trén man;

c) Bac cyc dai va cuc tiéu cha giao thoa va s& van quan sit duoc;
d) D9 don sic A) d€ quan sét duge nhiéu van nhat:

e} Kich thudc cho phép b clia nguén.

Céc thong s6 ciasodé L=1m, 2d =2,5cm, D =10cm.

Hinh 302

Trong so d6 giao thoa hinh 303 ngudi ta sir dung ngudn 4nh sdng gin
don sic § c6 kich thudc xdc dinh (4 =5,0.10cm, AZ= 28A). Gia
thi€t ring cudng dé phé biic xa khong déi trong khodng AA, tim:

a) D6 rong clia cdc van giao thoa A trén man M ;

b) S8 lugng cac van quan st dugc;



¢) Vung dinh vi c4dc van trén man;

D=t0cm
x ¢
A
h d=0,5 cm ;.
o
L=im X
I |
-
Hinh 303

d) Bac cao nhat va nho nhat ctia cdc van quan sit duoc;

e) Kich thudc cho phép b chia ngudn.

Cac thong s6 cho trén hinh 304. Guong phan xa nam d6i xing so véi
ngudn S va di€m O trén man M.

5.18. Tren hinh 304 biu dién so d6 thiét bi Michelson ding dé do dudng
kinh géc clia cdc vi sao. Cac guong M, M,,M,, M, huéng vio kinh
vat cha vién kinh hai chim tia sdng giao thoa véi nhau tai mat phing
tiéu cha kinh vat. Khi do géc dudng kinh cla ngéi sao d6 khéng 16
Betelgasc, Michelson phét hién ra ring, cdc van giao thoa bién mét khi
khoang céch giita cdc gurong ngoai M, va M, (H.304) bing 306,5cn.
Gia thiét ring budc séng hiéu dung tir sao Betelgase bing 5750 A.
Tinh dudng kinh géc  cua sao nay?

A

113

NN

RERREERE
|
|
|
|
|
\\l\\

L

F

Hinh 304 Hinh 305
5.19. Mot chum tia sidng song song di ti¥ ngudn sing G xa, budc séng
A=500nm dén ludng lang kinh ¢6 géc chiét quang o =10"rad va
chiéu rong D =2 cm lam tiY thuy tinh chiét sudt » =1,5 (H.305).
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a) Man chin phai dat & khodng cdch L nao dé c¢6 thé quan st duge
nhiéu van giao thoa nh4t? _

b) X4c dinh do khong thuin nhdt A2 cia ngubn don sac d€ quan sat
dugc tat ca cdce van,

¢) Xéc dinh géc dudng kinh cho phép chia nguﬁn  trong thi nghiém trén.

5.20. Tir mdt thau kinh moéng cé dudng kinh D =2,5cm, tiéu cu f =50cm

ngudi ta cit di mot miéng rong a = 0,5cm, sau d6 ddy hai nira tiép xiic
v6i nhau (tao thanh luGng thau kinh). Nguén sing S budc séng
A =500 nm nim trén truc ctia hé, trong mat phéng tiéu (H.306).

a) Can dat man chan cach ludng thdu kinh mot khoang L nao dé co thé
quan sdt dugc s6 van giao thoa nhiéu nhat? Xac dinh do rong cta van
giao thoa A va s6 lugng cdc van.

b) Xéc dinh do khong thudn nhét AL cho phép cla ngudn don sac dé
c6 thé quan sat dugc tat ca cdc van giao thoa.

¢) Xéc dinh kich thudc cho phép b cha ngudn.

AN\

|
|
i
|
|
|
\\.J\
K8
—
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NN

NN

L

L

Hinh 306 Hinh 307

5.21. Mot ludng lang kinh duge chiéu bang anh sing don sic budc séng
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A =500 nm tr mot ngudn cé kich thuse xdc dinh & xa v6i d6 rong géc
w =107 rad. Géc chi€t quang ctia ludng lang kinh o =5.107rad,
chiét sudt »=1,5. Xdc dinh dé twong phan cla cdc van giao thoa nhan
dugc trén man phu thugc vao khoang cich L gilta man va ludng lang
kinh (H.307). Vi cac gid tri ndo clia L thi cdc van giao thoa bi nhoe?
Gia sir kich thudc ciia lang kinh 1a dt 16n. Nguén sdng c6 thé coi nhu
mot van sédng déu, song song vdi canh cla ludng lang kinh.



5.22. Trong so dd giao thoa véi hai guong song song (H.308) ngudi ta sir dung
nguén don sic c6 dang mot van sang déu rong b = 5.10 cm. Budc
séng bitc xa cla ngudén A =600nm, khodng cich gita cic guong
d =0,2 cm. D6 nhin 6 ciia cic van giao thoa trén man dat cich ngudn
z,=0,5m bang bao LALLLLLLIILLLLL L
nhiéu? Phai dich chuyén
man bao nhiéu va vé

phia nao dé: b}:|\l/\ % . z
a) Do tuong phan ting
1én hai 1an?

b) Hinh anh giao thoa
bi€n mat (bi nhoe)? Hinh 308

Kich thudc céc guong gia st db lén. Céc tia khong truyén tryc tiép tr
ngudn dén man.

CIPFIP i s rrsrsrs 7

§6. NHIEU XA FRESNEL. CAC TAm 801

6.1. Cudng do 4nh sdng / tai tim 4nh nhiéu xa tao bdi mot man chan tron
bing bao nhiéu, néu né che mat d6i Fresnel thit nht? Biét cudng do
4nh sdng khi khéng ¢6 man chana /.

6.2*. Mot man chin khong trong sut ¢6 dang nira dia tron dat gira ngudn
sang di€m S va diém quan sit A sao cho diém O, § va A thiang hang
(H.309). Man che mat mét s& 1€ khong 16n cc nita d6i Fresnel. D9 roi
tai diém A bang bao nhiéu?

6.3. Giita mot ngudn sing diém § va diém
quan sat A dit mot dia c6 tam nam
trén dudng thang néi S va 4 (H.309).
Mot nira dia trong sudt, nita con lai
khong trong sudt. Pia che 3 doi
Fresnel ddu tién. Chiéu day clia nira
trong subt [ = NA/2(n -1} trong d6
n 13 chiét sudt cha nd, N 12 s6 nguyén.
Hoi d6 roi tai diém A bing bao nhiéu
khi N 1& va N chédn? Hinh 309
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6.4%,

6.5.

6.6.

6.7%,

6.8. Giita mot ngudn diém don

172

G céch xa mét nguén séng dién tix §

nguodi ta dat mot man phan xa 1y twdng B
AB réng vo han (H.310). Sir dung gian

dd vecto tim sy thay déi clia cudng do

séng phan xa tai diém S, néu cit tir D
man AB mét dia CD ¢6 tam nam trén o
dudng vuoéng goéc ha tr S va dich S
chuyén dia ndy vé phia ngudén mot
khodng bang 1/12 budc séng. Dién

tich cia dia bang 1/3 dién tich déi
Fresnel dau tién. K&t qua thay déi nhu

thé ndo néu dich chuyén dia vé phia Hinh 310
nguoc lai cung mot khodng nhu trén?

Trong so do bai trude dién tich dia bing nia dién tich déi Fresnel
trung tam. Ho6i cdn phai dich chuyén dia CD vé phia nguén mot
khodng nhé nhat /# bang bao nhiéu dé cudng do séng phan xa tai diém
§ khong thay déi?

Néu ¢6 mot khe hd tron (vi du man chin) ma ban kinh cta né hic ddn
bang ban kinh mot déi duge tang 1én bang bén kinh hai déi, thi do roi
tai diém P (di€m P 1a anh cla nguén dugc cho bdi man chén) giam
xubng gan dén khong. K&t qua trén thay déi nhu thé nao néu tang tat
ca quang thong qua man chén 1én hai 14n?

Mét ngudn sdng di€m don sdc dat cdch man chin tron mot khoang a,
cOn man anh dat cich man chdn mot khoang b vé phia déi dien. Hai
vOi gid tri ndo cha bdn kinh man chén thi tam cdc d6i nhiu xa quan
sét trén man 4nh s& (6i, v6i gid tri nao thi s& sdng, néu dudng vuong
géc ha tir ngudn téi mat phéing man chin di qua tim man chén.

sic vA diém quan st
déng thdi vuong goc véi
dudng ndi chiing ngudi
ta dat m6t man tao nén
tr cdc hinh quat c¢la hai
vong tron (H.311). Bdn
kinh cta m¢t dudmng tron
bing bin kinh déi

Hinh 311



Fresnel thif nhat, ban kinh dudng 1rdn thit hai bing ban kinh déi
Fresnel tht hai. X4c dinh cudng do 4nh sdng tai di€ém quan sdt biét
rang khi khong c6 man né bang /. Xét cdc man duge cho rén hinh
311ava3lib.

6.9. Ngudn (A= 490011) va diém quan sdt dugc dat ddi xing nhau qua mot

man khong trong sudt ¢é 16 trdon (r = 0,35 mm). Khoang céch tir nguédn -
dén man ¢ =1m. Cudng d6 4nh sdng tai diém quan s4t thay déi bao
nhiéu ldn néu nguén di chuyén doc theo truc vé phia 16 tron mot
khodng Aa =028m?

6.10. Gitta nguén S (4 = 4,9.107° cm) va diém quan sat P dat mot man khong

6.11.

6.12.

6.13.

trong sudt v6i mot 16 trdn trén truc SP. Khodng cich tir nguén dén man
@ =3m, tir man dén diém quan sat » =1 m. Cudng do tin hi¢u thay déi
bao nhiéu 14n n€u dich chuyén diém quan sat doc theo truc dén khoang
cdch 4'=3m tinh tif man?

Trén moét tdim Khong trong sudt ¢é khoét mot 16 tron duong kinh
d=1mm. L& duoc chi€u bing 4nh sdng don sdc budc sing
A = 500 nm tir mét ngudn sdng di€ém & xa. Tim khodng cdch L, 116
dén diém c6 do roi 16n nhat.

Hai nguén sang diém don sic khong két hgp S va §” duge chi€u lén
mot man (H.312). Piém C trén man

thoa min diéu kiégn SC=S5'C =1m. S
D6 roi tai diém C thay ddi bao
nhiéu 14n, néu tai cdc diém A va A’
trén dudng di cla céc tia sdng ngudi
ta dat cdc man khong trong sudt cd
16 tron véi dudng kinh déu bang
0,6mm? Tam cha cac 16 nam irén
dudbng SC va SC; *AC =9%cm, s
A'C=20cm, budc séng bang Hinh 312
5600 A. K&t quéa thay ddi nhu thé

ndo néu nhir S va $” 1a hai nguén k&t hop?

AF

Cham tia sidng don sic song song budc séng A= 6000 A duge chiéu
vudng géc 1én man khong trong suét cé 16 duong kinh D =1,2 mm. G
phia sau, cAch man b, =18cm trén truc cha Ié quan sit duge mot van téi.
Cén di chuyén mot khoang Ab nhé nhat bing bao nhiéu tir diém nay doc
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6.14.

6.15.

6.16.

6.17.

6.18.

6.19.

theo truc cta 16 v& phia xa d€ 1a lai thu dwoc mot van t6i tai tam cha bic
tranh nhiéu xa?

Céch xa nguén diém S c6 dat mét man phan xa 1y tudng réng vo han.
Trén man ngudi ta khoét mot dia dudng kinh d, = 21+/2/3, trong dé
r 1a ban kinh d6i Fresnel thir nhat, va dit vio dé dia khdc dudng kinh
d, =d, /+2. Tim cudng do cia séng phan xa I tai diém S néu dia c6
duong kinh &, ndm trong mit phing clia man.

Nguén séng chéi ¢é thé chup anh dugc bang cach dat giita né va kinh
anh mét qua cdu nhén khong trong sudt. Giai thich hién tuong nay?
Buong kinh qua cdu D =40mm, khoang cich tir nguén dén qua cdu
a=12m, khodng céch tir qua cau dén 4nh 4 =18m, kich thuéc cla
nguén y =7 mm. Xdc dinh kich thu6c clia anh y’. Anh cé bi héng
khong, néu bé mat clia qua cdu bi tao cdc vét xude khong chudn do sau
h khoang 0,1mm? C6 thé thay qua céu bang dia duoc khong?

M@t dia thuy tinh chi€t suit n (d6i véi budc séng A) che mot déi rudi
Fresnel d6i v&i di€m quan sit P, Hoi véi d6 day dia 4 bing bao nhiéu
thi do roi tai di€ém P 12 16n nhat? .

Trong mot chim tia birc xa vo tuyén song song, budc séng 1 =3cm cé
dat mot dia lam béng chat dién méi chiét suat »=1,5. Dia dat vuéng
g6c véi chum tia. Dudng kinh dia D =20cm. Véi do day % nao cla
dia va tai khoang cich b nao thi tir dia doc theo truc chia né s& quan sit
dugc cudng do bic xa 16n nhat? Bo qua sy phan xa tir dia.

Mot dia khong trong suét ¢6 ban kinh R =0,55cm dugc chigu bdi
séng phang don sic (1=5.10"cm). Ngudi ta thiy ring néu tai tam
dia khoét mét 16 nhd thi cudng do dnh séng tai di€ém quan sat ndm phia
sau cdch dia mot khoang L =1,5m trén truc cha 16 s& tang gip 4 ldn.
Xéc dinh ban kinh nhé nhat cla dia.

Mot dia khong trong sudt ¢é dudng kinh D =1cm duge chi€u vuong
gbc bang séng phang (4 =5.107° cm). Hoi dudmg kinh nhd nhat cha 15
khoét & tam dia bing bao nhigu dé cudng d6 4nh séng tai diém sau dia,
trén truc d6i ximg va cach dia mot khoang L = 1,5 m: bing khong?

6.20. Trén mot tam thuy tinh phang song song chiét sudt n duge chidu vuong
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géc bang séng phang, ngudi ta khoét mot 18 tron 6 kich thudc béng
kich thudc mot d6i Fresnel d6i véi mot diém P nao d6 trén truc cha hé.
V6i d¢ day £ ciia tdm bang bao nhiéu dé cudmg do 7 cha céc dao dong



tai diém P s& 16n nh4t. Tim 7, néu khi khong ¢6 tdm thuy tinh cudng
do 4nh sing bang I,. Biét budc séng 4nh sdng bang A.

6.21*. Mot man khong trong suét c6 khoét mot 16 ron duge chi€u vudng

6.22.

6.23.

g6c bang mot chiim tia sang don sic song song. Cudmg d¢ dnh sdng tai
mot diém trén truc phia sau 16 bang 7, néu kich thudc 16 bang kich
thuéc mot ddi Fresnel. Sir dung gidn do vecto, tim cudng do 4nh sang
tai diém d6 néu bén kinh cba 16 trdn gidm cdn a =1/3 so véi ban kinh
ban ddu.

Mot chim tia song song cla anh sdng don sic (1 = 50004&) cd cudng
d6 I, chiéu 1én mot man khong trong sudt véi cdc 18 tron dudng kinh
2mm.

a) Tim khoang cich b,, b,, ..., b, t man t6i céc diém B, P, ..., B,
trén truc ciia 16 sao cho 16 dat vira 1, 2, ..., m d6i Fresnel.

b) V& gin ding d6 thi sy phu thugc cha cudng dd dnh sang trén truc
cha 16 vao khoang cdch tr diém quan sat t6i man.

¢) Cén phai dich chuyén tir diém P, ra phia xa man mot khodng bing
bao nhiéu dé cudng do 4nh sing & diém méi nay nhd bang mot nia
cudng do tai diém F,?

Séng phang don séc cudng do /, duge chi€u vuong géc lén mot man
khéng trong sudt c6 dang nita mat phang bi khoét mot hinh bén nguyét
(H.313). Tim cudng do anh sdng tai di€ém P sao cho tai d6 dudng bién
ciia v&t khoét triing véi dudng bién ciia d6i Fresnel thit nhat.

Hinh 313 Hinh 314

6.24. Trén biic tudng mau tring ngudi ta quan sat duge béng clia canh thang

AB chia mot man khong trong sudt duge chi€u vuong géc boi cic tia

séng don sic song song (A = 5000A). Mat phéng tudng va mit phing
man song song v&i nhau. Khodng céch giita ching b =4 m. Trén canh
clia man khoét mot miéng hinh bdn nguyét ban kinh » =1mm (H.314).
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6.25.

Cudng dé 4nh sdng tai diém trén tudng la béng cha tam O hinh béan
nguyét so véi liic chua khoét bing bao nhiéu?

Mot ngudn sang di€ém véi hai vach phé don sic cung cudng do
A4 =660nm va A, =440nm nidm cidch man mot khoang L =1m. Phia
trudc man cich ¢=02m, cé mot dia trong sudt dudng kinh
D =0,92 mm. Pia lam cham pha mét luong 7 cho ca hai thanh phan
anh sang cha ngudn. Ngudn anh sdng, tdm dia vA tAm man nim trén
mot truc chung. Cudng d¢ 4nh sdng & tAm méan khi cé va khong ¢é dia
khac nhau nhu thé nao?

6.26. Nguén sang diém vé6i hai vach phé don sic cling cuong do A, =6600A

6.27.

6.28.

6.29.
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va A, =4400A dit cdch man /=1m. Truéc min mot khong
a=02m dit mét tdim mong khong trong sudt cé 16 dudng kinh
D =0,92 mm, sac cho ngudn sdng, tdm 16 tron v tim man nam trén
mot dudng thing. Do roi & tam man khic nhau nhu th€ nao trong
trudmg hop 6 tim moéng khong trong sudt va khong cé né?

Giita mot nguén diém va mdy thu bifc xa dat mot man khong trong
sudt véi 16 tron ¢6 kich thuée twong Gng véi mép ngodi cla déi
Fresnel. Tat ca hé thong duge dé diay nudc chiét suat #=1,33. Xac
dinh cudng dé bic xa I ma mdy thu duge, biét ring khi khéng cé man
cuong do birc xala /.

Mat chiim 4nh séng don séc song song ti khong khi chi€u vuéng géc
Ién bé mit phing clia dién méi. Xdc dinh gid tri cuc dai clia cudng do
dién truong £, trong dién modi. Xdc dinh khoang cdch / tir bé miit
dién moi dén diém c6 cudng do dien trudng cuc dai. Pudng kinh chim
tia sang D =0,1cm, budc séng dnh sdng trong khong khi A =0,5pum,
mat do cong suat trong chiim tia 4nh sdng t6i S = 1kW/cm?, chiét sust
clla dien moi n=2.

Mot chiim dnh sdng don sic song song budc séng A =0,5pm dwoc
chi€u vuéng géc lén bé mat dién moi chiét sudt »=2. BEé mit dién
m6i phu mét 16p den (khong phan xa) trong dé c6 mat 16 dudng kinh
D =0,lcm. O khoang cich / nio cich bé mit dién méi (trong khong
khi) dién trudng cla séng cuc dai? Gia thiét mat do céng sual trong
séng t6i 1a S =1kW/em®. Xéc dinh gi4 tri cuc dai clia cudng do dién
trudng trong khéng khi £__ .



6.30.

6.31.

6.32.

6.33.

Trén dudng di clia séng 4nh séng phang c6 budc séng A =0,54 um
dat mot thau kinh mong tiéu cy /' =50cm va ngay sau né dat mot
man chin c6 16 ron va ciach man chin & =75cm dat mot man anh.
Véi gid tri ndo clia bén kinh 16 thi tam anh nhiéu xa trén man anh cé
dd roi cuc dai?

Trudc thdu kinh méng véi d6 tu D=2,5 diép nguoi ta dat modt man
khéng trong sudt ¢6 16 tron ban kinh r = 1,1 mm. Chim 4nh sdng budc
séng A =550 nm t6i man va song song v6i quang truc. Do cuong do
dnh séng /, tai tiéu diém cha thav kinh, sau dé bo thau kinh di va do
duoc cudng do dnh sdng 12 7, ciing tai di€ém d6. Tim ti s8 1,/ [,.
Nguén sang va diém quan sét ndm cdch mot 16 tron trén man khong
trong su6t mot khodng bang nhau. Ban kinh 16 tron bang ban kinh déi
Fresnel thit nhat. Cudng do dao dong tai di€ém quan sét bing /,. Tim
cudng o dao dong [ tai diém quan sét, néu chinh giffa man va ngudn
dat mét thau kinh hoi tu ma khong 1am mét di tinh ddi xing truc, sao
cho nguén ndm trén tiéu diém cia thau kinh.

Nguén sdng diém va diém quan sit P nam trén tryc cla 16 tron dugc
khoét trén man khong trong suét va d6i xing qua tdm cua né. Khoang
cdch tix chiing dén man bang 2L. L6 dé hd chi mot déi Fresnel doi véi
diém P. Cudng d6 4nh sdng tai diém P thay déi bao nhiéu 14n néu dat
vao 16 mot thau kinh mong cé tiéu cy f =L sao cho khéng lam mat
tinh d6i xitng tryc ciia hé?

6.34%. Chiim 4nh sédng don sac song song chi€u 1én mot thau kinh hoi tu tiéu

6.35.

6.36.

cu dai ¢6 man chén nhir kiéu con nguoi. Cich thdu kinh mot khodng a
ngudi ta dat mot man anh. Trén man quan sit ta nhén dugc cdc van
tron nhiéu xa. Véi cdc ban kinh ndo clia man chén thi tdm cdc van s
1a t8i va vdi gid tri ndo thi s& 12 sdng, néu tiéu cy cha thau kinh 1a f?
Mot nguén sang dat cich tm déi 3m c¢6 anh & cdch bé mat tdm 2m.
Néu dua ngudn sdng ra xa vo cuc thi s& nhan dugc anh clia né & dau?

Xac dinh tiéu cy f cia mot tAm déi d6i véi dnh séng budc séng 5000 A,
néu ban kinh vanh thit nim cba t4m déi bang 1,5mm. Xdc dinh ban
kinh # cha d6i thi nhét cha tam. Diéu gi s€ xdy ra néu khoidng khong

“giifa tim va man dugc 18p ddy mai trudng cé chiét sudtn (n>1)?
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6.37. Cudng d¢ 4nh sang / tai tiéu diém t4m déi bang bao nhiéu, néu che kin

tit ca cac ddi, trir dGi thit nhat? Cho biét cuong dé 4anh sdng khi khong
6 tdm bang /.

6.38. Cudng d6 4nh sang I tai tiéu diém t4m déi bing bao nhiéu, néu che kin

6.39. T4m d6i lam tir thuy tinh chiét suit # cé dang

mot vat thé trdn xoay, mit cit vat thé cho trén ,//\7|*' .
hinh 315. Tdm dugc dat trong mét vo khong XARNE
trong sudt. Bin kinh cdc bic r=2mm, -
r, =4mm, # =6mm. Chiéu diy A cdc bic 14 f//'f’/'
nhu nhau. Xdc dinh tiéu cy cyc dai £, cha 2] |k
tdm d6i v&i dnh sing A =500 nm. Véi chiéu --/J_ h

- ¢ao k nao thi cudng do 4nh séng tai titu diém A

6.40.

6.41.

tat ca cdc ddi, trir nira trén clia déi thif nh&t? Cho biét cudng do anh
séng khi khong ¢6 tdm béang /,.

s€ dat cuc dai. HE trénchotad tingcuc dat - - = -

vé cudmg d6 dnh sdng bing bao nhiéu? Hinh 315

Tiéu cu chinh clha dm déi bien do phéing -

bang f,. Tim c4c tiéu cy con lai.

Mot vat duge chiéu sing dat trén truc clia tim ddi vA cach né mot

khoang a. Anh xa nhat ciia vat nam cdch tdm mot khodng b. Cdc anh
con lai cha vt cdch tdm cic khodng b, bing bao nhiéu?

6.42*. Nguoi ta cin chup dnh cla mot vat duge chi€u séng véi do rong goc

6.43.

2¢ = 0,1 rad nho mot tdm déi. Xéc dinh s& d6i cha tdm dé dat duoc do
nét 16n nhat cda anh tat ca cdc phin coa vat.

Théu kinh ti¢u cy /' = 50cm, dudng kinh D =5cm duge chi€u bing
chim 4nh sing don séc song song véi budc séng A =630 nm. Cuong
d6 anh sang tai tiéu cy thdu kinh 7 1én gdp bao nhiéu 1an cudng d6 anh

sdng chi€u tdi thau kinh 1 ? Xdc dinh kich thudc b cha van trén mit
phéng tiéu,

6.44, Tam déi v6i bdn kinh d6i Fresnel thi nhat -, = 0,5 mm dat trudc mot 16

178

dudmg kinh D =1cm trén man anh. Tam dugc chi€u bing chum 4nh
sdng don sic song song c¢6 budc séng A = 500 nm va curdng do I,. Xac
dinh cudng dé dnh sdng 7 tai tiéu cy. Xac dinh kich thuéc b cha van
trong mat phang tiéu.



6.45*. Ngudi ta cdn lam mot tim déi phan xa trén guong cdu 16m bang céc

van tron Fresnel. Tim ban kinh 7, cba van trdn thit m, néu nguodn sing
va diém quan sit nim trén truc guong va céch dinh guong lanluotla a -
va b. Trong d6 a<R<b, r,<<a, R A bin kinh cong cta bé mat
guong.

0

6.46*. Trong bai 6.45 cho R =100cm, a= 80 cm, 4 = 5000A. Ban kinh déi

6.47.

6.48. Dé do kich thudc cha , 2f 2f

Fresnel thit 4 1a r, =0,2 cm. Hdi dnh $° chia nguén bac 0 va bic +1
nam O dau?
Tam d6i c6 cic thong s6 nhu bai 6.46*. Ngudn dnh séng don séc

(4 =5000A) duoc dat tai tam cong clia guong cAu 16m ma tim duge
tao trén d6 (a = R). Tam cho hai dnh bac £1 tai cic diém cdch guong
céc khoang b, va b,, sao cho b —b, = R/10. Tim bin kinh déi tha m
cla tdm.

cic hat sdng nho
ngudi ta dua ra so dé
nhu hinh 316. Hat §

!
vd mat phing quan |_
sat P cing nam cich 3TN\ af T

thau kinh hoi tu K — | L

mot khoang bang hai I py»

lan tiéu cu. Tiéu cu -

cuna K laf=25cm. -‘E-I »
Phia trudéc thiu kinh _

vi cach th&u kinh Hinh 316

mot khoang L dat

mot man chin c6 hai khe. Khoang cdch giiia hai khe 1a d =1cm, chiéu
rong méi khe /=2mm. Budc séng A =5.10"cm. Xdc dinh chiéu
rong cla cdc van giao thoa quan sét duge trén mat phang P, néu man
chén M dit chinh giita hat sang S va thdu kinh (L = f). Khoéng cach
L bang bao nhiéu thi cdc van giao thoa bi€n mat, néu kich thudc cha
hat séng 5=10" cm.

6.49. Tinh dinh huéng ctia bifc xa do xa siéu 4m dugc dam bao béng mét loa

hinh nén chiéu dii @ =15cm vi dudng kinh 16 ra D =10cm. C6 thé
chinh tin s& biic xa trong khodng nio dé cudng do bic xa phét theo
hudng truc vanh loa thay di khong dén hai 14n? Tén s& lam viéc trung
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binh f =100kHz. Gia thiét séng truyén trong loa 12 séng cau. Van toc

truyén am v = 330 m/s.

6.50. Trén dudng truyén cha séng cdu don sic héi tu tai diém O, céch diém
O mot khodng z = R; dat mot mén chén ¢6 16 tron (H.317). L tron 6

6.51.
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kich thuéc sao cho khi chigu lén
man séng phang ciing buéc séng
véi séng ciu thi trén man cd di ba
van tron Fresnel d6i véi diém O.

Tim cudng do dnh sing tai diém

0O, gia thi€t cudng d¢ anh sing trén
mat phang man bang 7,. V&i cic
gia tri ndo cha z thi s&.quan sét
duge cic cuc tiéu dia phuong cha
cudng do dnh sdng, néu diém quan
sit ndm & ving cich O mot
khoing z > R,?

Trén dudmg truyén cihia séng cdu
don sic hoi tu tai diém O, cach
diém O mot khodng z=R, dat
mot man chin khong trong suét ¢
vét cit hinh vong tron (H.318).
Khi chi€u 1én man nay séng phing
c6 cung budc séng v6i séng ciu,
trén man quan sit duge cic ddi
Fresnel thit hai, ba, bén d6i véi
diém O. Tim cudng do 4nh sdng
tai diém O, gia thiét cudmg do 4nh
sdng trén mat phang man bing /.
VGi cdc gid tri ndo cha z thi s&
quan sit dugc cic cuc tidu dia

phuong cta cudng d6 4nh séng, néu diém quan sét nim & viing c4ach O

mot khoang z< R, ?



§7. NHIEU XA FRAUNHOFER.

NANG SUAT PHAN GIAI CUA CAC DUNG CU QUANG HQC

7.1.

7.2.

7.3.

7.4.

7.5.

7.6.

7.7.

" trong dé céc hat chuyén dong véi van téc v

Mot guong parabol dudng kinh D =1m dugc sk dl_lrig nhiy mét anten
dé thu séng A=3cm. Xdc dinh khodng
cich nhé nhét L, dé dat may thu sao cho

né ghi duge gian dé hudng soéng.

Pé do van téc chia céc hat chat long bang
phuong phap khong ti€p xiic ngudi ta dung
phong toc k& laser. Hai chiim séng laser két
hop ¢6 bude séng A = 0,63 um va gée hoi tu
@ =2° cat nhau tai mot ving chat long,

(H.319). Xdc dinh van tdc cdc hat ndy, biét
ring khi thu 4nh sang phan xa tir chiing tin
s0 dao déng cua dong dién trong mdy thu
quang dién @ bang f = 5,54kHz. Hinh 319

Tir khodng cich L nao 6 thé nhin thdy 4nh sdng riéng biét clia hai deén
pha 6t0.

Bui bay trong khong khi lam cho tia laser manh c6 thé nhin thdy duge.
Tia laser ¢6 thé nhin thiy rat rd néu ta nhin gin nhu d6i dién véi nd,
trong géc gidi han khodng 10°. Hay gidi thich hién twgng va xic dinh

kich thudc b ciia hat bui, néu budc séng clia bic xa laser 13 6300 A.
Luu truyén nhiéu truyén thuyét vé su tinh nhanh ciia cac dong vat an
thit. Trén ¢o s& kién thifc vé nhiéu xa, hiy xdc dinh xem li¢u mot con
chim ung bay & do cao 1km so véi mat dat c6 nhin thdy mét con chudi
kich thiwdc 2cm hay khong?

Anh clia mét nguén sdng diém dugc chiéu trén man nht mot thau kinh
méng c6 s6 khdu do nhd bing hai cich v6i diéu kién khodng cach tir
ngudn dén man trong ca hai trudng hop 12 khong déi va bang L=4m.
Tiéu cu cla thdu kink £ =0,75m. D roi tai tam anh trong hai truong
hgp nay nhu thé nao?

Anh clia mot ngudén sing diém duge chi€u trén man bing mot thau
kinh mong ¢é khdu do s6 nhd bing hai cich khdc nhau. Trong trudng
hop thit nhat khodng céch tiY ngudn dén thau kinh bang hai 1dn tiéu cu.
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7.8.

7.9,

Trong trudng hop thit hai khoang cich nay bang 5/4 l4n tiéu cu. Do roi
tai tam Anh nhiéu xa thay d6i bao nhiéu 14n?

Trong giao thoa k& Michelson ngudn sdng 14 mét man chén tron dudng
kinh d =0,05mm dugce chiéu bang chiim 4nh sdng don sic song song
cé budc song A=0,6pm. Chi€u dai cdc nhdnh giao thoa ké
AB=30cm, AC =10cm (H.230). Anh giao thoa c6 dang cac van tron
déng tidm quan sét duge trén man M dat tai mat phdng tiéu clia thau
kinh. Tim sG van giao thoa m
quan sat dugc trong pham vi C
cuc dai nhiéu xa clia nguén.

Tir trén mét vé tinh nhan tao
ctia Trai Dat dang bay theo 5 — ﬁs %

quy dao trdon & do cao
A=250km, ngudi ta tién
hanh chup anh bé mat Trai
Pat. Nang sudt phan giai cha —
phim AN =500 vach/mm.
Kinh vat cha mdy aoh phai
¢6 cdc thong s6 nhu thé nao Hinh 320

(duong kinh D, tiéu cu f) dé khi chup thdy duoc cdc chi 1iét ¢6 kich
thude dai / = 1m?

‘ai

7.10, Tir trén may bay & d6 caoc H = 5km, ngudi ta tién hanh chup anh hing

7.11.
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khong cho mdt viing. Cén phai chon tiéu cu f va dudmg kinh kinh vat D
cia mdy anh bing bao nhieu dé cd thé chup cdc vat kich thude
/= 2,5cm trén phim c6 ning sudt phan gidi » =500 vach/mm? Cén
phai m& cita trap mét thoi gian 7 bing bao nhieu dé chuyén déng clia
mady bay vdi van t6c v=360km/h
ma khong lam nhoe 4nh?

Tai khe cé d6 rong b ngudi 1a dat
mét lang kinh thuy tinh cé chiét
sudt n va géc chiét quang o«

(H.321). Mit AB cua lang kinh 4 x b

duoc chi€u vudng géc bing 4nh N\
sdng phang don sdc. Tim cic hudng

trén cyc dai va cuc tiéu bac khong .

cia anh nhiéu xa Fraunhofer. Hinh 321



7.12*. Séng anh séng phing dugc chi€u vudng géc 1én mot man den tuyet
d6i c6 kich thudc rat 1én so véi bude séng. Mot phian nang lugng do
man den hap thu, mot phdn bi t4n xa do nhiéu xa. Hay ching minh
ring lugng nang lugng duge hap thy ding bang luong nang lugng tén
Xa.

7.13. Xéc dinh nang luong t3i thiu 4 cha dnh sdng laser Rubi (4 = 0,7 wm)
dé dinh vi Mat Tréang, néu sy phan xa cta tia duge thyc hi¢n bang 14
lang kinh dat trén Lunakhot (xe ty hanh trén Mat Tring). Mdi lang
kinh phén xa tia sang véi géc 180°. Sy phn xa cta lang kinh xem nhu
phan xa tit guong phing d =6cm. Viéc phét va nhan tia ducc thuc
hién bing kinh vién vong clia dai thién van Simayskaya. Dudng kinh
guong ciia kinh vién vong D = 2,6 m. Khi thu ¢6 thé phét hien dugc tin
hiéu chi gém hai photon.

7.14*. Chimg minh ring, trong nhiéu xa Fraunhofer cuong do anh sing
nhiéu xa ti¥ cdc man phu nhau tring nhau trong tét ¢4 céc hudng, try
hudng cta séng téi (nguyén 1y Babine). Hai man phu nhau la hai man
ma ché khong trong sut ctia man nay tring v€ hinh ddng va vi tri Vi
16 thimg cia man kia. '

7.15%. Nguén sdng diém nim cdch mot khe ¢6 do rong D mot khodng a.
Phia sau khe, cich khe mot khoarig b dat mot man song song voi mat
phing cia khe. Dudng thing ndi ngudn véi tam khe vuong géc véi
man. Tim biéu thiic gin ding dé tinh khodng cich gidia cuc dai trung

o’ tam VA cyc tiéu nhiu xa ddu tién trén man, gia thiét géc nhiéu xa nho.
Tim diéu kién 4p dung cha biéu thiic gan ding dé. _

7.16. Mot camera dai L =10cm c6 cira nho chuyén diing dé chup céc vat thé
& xa. Xdc dinh dudng kinh D ciia oita camera dé né ¢6 nang sudt phan

gidi 16n nhat. Bucc song 4nh séng 4 = S000A.

7.17. Chiim tia cia laser FI-H (Flo - Hydro) 1am viéc trong ch€ do don mode
véi buéc séng A=3pm dugc tao bdi cdc guong cé dudng kinh
D =3m. Cin dit bia & khoang cdch 16n nhét L bing bao nhiéu d¢ mat
d6 dong ning luong trén bia thuc t€ bing mat 4o dong nang luong trén
guong? -

t
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7.18. Cudng do dien trudng cha séng don sic A =1pm tai tiéu diém ciia
guong céu (dudng kinh D =10cm, ban kinh cong R=1m) vi trudc

7.19.

7.20,

7.21.

7.22.
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- di qua diém C va vuéng géc vdi

khi vao guong khdc nhau bao nhiéu 14n?

Séng phang tdi vuéng géc va di

2" !I'}

qua tdm kinh chiét sudt n=3/2 l ‘ t l l ‘ l l ; ‘ IJI l

(H.322). D¢ day ciia tam kinh bj

bién ddi dot ngot mot lugng e 0
b=22/3 doc theo dudng thang / 1|

7T
>

7

oy

mat phang hinh vé&. Tim cudng
d6 4nh sang tai didm O nim trén
mit phdng di qua C va vuong
géc voi mat phing hinh v&, néu
cudng dé anh sdng tai diém nay
bang 7, khi 5 = 0.

C

|
!
i
|
|
I
Ol

Hinh 322

Séng phang t6i vudng géc va di qua tdm kinh chlet sudt n (H.322). bo
day cla tdm kinh bi bién déi dot ngdt mot luong b doc theo dudng
thang di qua diém C va vudng géc v6i mat phing hinh v&. Véi gia trj
ndo clia b thi cudng do dnh sdng tai diém O ndm trén mit phang di qua
C va vubng géc véi mat phang hinh v& s& nhé bing mot nita cudng do

anh sing tai diém ndy trong trudng hop
b =07 Budc séng t6i bang A.

Cac nhi€u xa tir hai khe giong nhau va song
song véi nhau quan st dugc trén mat phing
tieu cha thau kinh L (H323). S, va 8, 1a
hai nguén sdng don sic dai & xa vo cing va
song song voi hai khe. Hbéi géc tao béi
khoang cich giita S, vd S, bang bao nhiéy
dé céc vach nhiu xa bién mat, nén khoéng
cach giira hai tam ciia hai khe bing D va rét
16n 50 v61 d6 rong ciia khe va buéc séng A?
Theo bé tri thi nghiém trong bai trudc hai
ngudn S, vi S, dat tai mat phing tiéu ciia
thdn kinh chuan truc o6 tien cy f Héi

ms,; ne s,

} /asz l /:;fsz
F

Hinh 323

khodng cich x gitta S, va S, bing bao nhiéu dé cic vach nhiéu xa

bién mat?



7.23. Trén hinh 324 biéu dién so "
d6 thi nghiém giao thoa
ciia Y-ang, trong do su
dung hién tugng nhiéu xa
dnh sdng trén hai khe. laser |4 D
Nguén 4nh sang trong so I:]T
dé 1a ngudn laser budc

séng A =6328A. Chum
énh séng ra khéi ngudn L N
laser ¢6 mat séng phang. ' '
Pudng kinh cham tia
d=2mm. Héi khoing Hinh 324

cdch D giita hai khe bang bao nhiéu dé c6 thé quan sat duge anh giao
thoa trén man, néu khodng cdch tit ngudn dén hai khe 13 7 =4m?

7.24. Mot 16 vuéng canh L, =0,2cm duge chi€u vudng géc bing chum tia
song song cha 4nh sing Mat Tréi. Tim hinh ddng va kich thude L x L
clia 4nh ctia 16 trén man céch 16 50m, néu mat phing man song song
v6i mat phing 16. Ranh giéi chiéu séng trén man gia thiét 12 vi uf coa
cuc tiéu nhleu xa thit nhét cha cdc tia léch nhiéu nh4t (phé nhin thay
7000 - 4000 A).

7.25%, Man chan clia mot thdu kinh ¢6 dang hinh vuéng canh D. Nguén dnh
sdng di€m don sic dat trén tryc chinh cda thau kinh. Tim sy phan b6
cuong do dnh sdng nhan duge do nhi€u xa trong mit phang chifa anh
chia ngudn.

7.26. Nhiéu xa Fraunhofer clia séng phing chi€u trén khe quan sat dugc
trong mat phing tiéu cha thau kinh. Cudng do tai tiéu diém cha thiu
kinh thay d6i bao nhiéu l4n, néu khe duogc phit bing mét tdm kinh
phéng song song ¢6 h¢ s6 truyén thay déi theo ham 7(x) = sin(mx/a) ?
Truc x huéng vuong géc véi khe, diém x=0 va x =g 1a toa do hai
dau khe.

7.27. Tim 4nh nhiéu xa Fraunhofer cta séng phéng don séc khong phan cuc
chi€u qua mot khe thang dai c6 d6 rong b, doc theo truc chia khe dat
mot tam dai lam tir poliaroit rong b/2.

7.28. Song phéng budc séng A chiéu vudng géc 1én khe rong a. Khe duge
chin bang hai t4m thuy tinh rong a/2 va day 4 ¢6 chiét suat »n, va n,,
h¢ s8 truyén (theo cudng do) 12 7, va r,. Tim sy phan bd cia cudng
d6 trong anh nhiéu xa Fraunhofer. Vi diéu kién nao thi tai tam anh cé
van t017
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7.29. Tinh va phén tich anh nhiéu xa thu dugc khi chi€u 4nh sing vuong géc
lén mot cdch tir rang cua
(H.325) 1am béng thuy
tinh cé chiét suét n. S8
rang cuwa cua céch or la
N, a>>h DBudc song
anh sdng téi la A. 7

7.30. Séng phing don sic
(budc song A) chiéu lén
mét thau kinh phang -
cdu 16m duong kinh 2p,
(H.326). Khoang khong
bén ngoai thau Kkinh
dugc chan bing man.

Tinh cudng dé tai diém 2o
A 12 tam mat cong cla

thdu kinh, ndm trén

quang truc cua hé. Véi Hinh 326
cdc gid tri ndo cla bén kinh thdu kinh p,,, thi cudng do tai diém A
cue dai (p, << R)? Chiét suat thau kinh 1a #.

7.31. Mot thau kinh hinh tru ¢é chiéu rong D dugc chi€u bang chiym tia sing
don sic song song (H.327). Phan giffa cha thdu kinh dugc phil bang
mot dai trong sudt 1am cham pha mét lugng #. Tinh d¢ rong b cia dai,
néh cuc dai trung tdm nhiéu xa thu hep moét nira. Khi dé cudng do tai
tieu diém thay déi bao nhiéu 14n?

v|lp U \I

Hinh 325

Egdfat o

KRR
REE
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I
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ERR
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7 L. 7
Hinh 327 Hinh 328
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7.32.

7.33.

Mot thau kinh hinh tru duge chiéu bang chim tia séng don sic song
song (H.328). Hoi cudng do 4nh sdng tai tiéu di€m va do rong cuc dai
trung tam thay ddi bao nhiéu ln, néu t4m thdu kinh dugc chan bing
mot tdim khong trong sudt rong bang nira thau kinh? Quang thong cuc
dai trung tam thay doi nhu thé nao?

Goc phan gidi clia kinh vién vong thay doi bao nhiéu 1an, néu phan
gifta chia kinh vat dugc chin bing mot man khoéng trong sudt? DE don
gian gia thiét ring ti€t dién kinh vat vd man 13 cic hinh vuéng nam d6i
xting c6 canh tuong tng la D va d. Thay d6i 16n nhat c6 thé clia ning

‘sudt phan giai la bao nhiéu?

7.34*. Mot hé quang (6ng nhom hoac kinh hién vi) cho 4nh clia mot diém ty

phiat sing dudi dang hé cic van tron nhiéu xa. Theo Role, khoang céch
161 thiéu giita hai di€ém sdng gan nhau ma anh cla chiing van phén biét _
duoe, duoe xdc dinh bdi diéu kien: van sing trung tAm cia diém thit
nhét phai tring v6i van t6i ddu tién cla anh nhiéu xa cla diém thi hai.
C6 thé so bo thira nhan ring méit c6 thé phan biét dugc hai diém
gén nhau, néu cdc do roi cyc dai trén anh cha ching 16n hon cudng do
& diém gifra chiing it nhat 13 15%. Hay kiém tra xem néu 4p dung
quy tic Role, ta cé nhan duge Anh riéng biét cha hai diém ty phat
sang khong?

Hudng dén. DE don gian tinh todn coi man chan ¢6 dang hinh vuong.

- Trong trudng hop man chén hinh trdn két qua tinh todn cling it sai

khac so véi trudng hop hinh vudng (xem 1oi giai bai 7.25%).

7.35*, Giai bai todn trén véi gia thi€t anh cia cdc diém khong ty phét sing

7.36.

ma duge chiu bdi ciing mét ngudn sang. Vi dy c6 thé 13 hai 16 tron -
trén man ¢ kich thude rat nhd so v6i khodng cach giira chung Xét
mot cdch dinh tinh ba trudng hop sau:

a) Céc 16 duoc chigu bai chiim tia song song véi quang truc chinh;

b) Céc 16 duoc chidu bdi chiim tia song song nhung nghiéng so voi
quang truc chinh;

¢) Céc 16 duge chiéu bdi dnh sing khuech tan.

Khi chup 4nh mot dia diém tit mdy bay ngudi ta sif dung kmh vat c6
tieu cuy f =10cm va dudng kmh .D =5cm. Anh chup bing phim ¢6
ning suit phan giai R = 100mm™'. Hay x4c dinh xem c6 thé phan biét
duge trén anh nhitng chi tiét nio cla dia diém, néu chup tir do cao
A =10km?
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7.37*. Kinh vat cla kinh vién vong c¢6 tiéu cu £ =3m va dudng kinh

7.38.

D =15cm. Xéc dinh tiéu cy f, cha thi kinh dé ¢ thé sir dung hoan
toan nang suat phan giai clia kinh vat, néu dudng kinh con nguoi mit
d =3mm. Gia thi€t rang trong hé kinh vién vong - mét khong cé
quang sai. Sir dung kinh vién vong ndy tir khoang céch L ndo cé thé
doc dugce sach c6 kich thude chit b ~ 2 mm?

Céc phim ngay nay ¢6 nang sudt phan gidi téi z=10* vach/cm. Kinh
vat cha mdy anh phdi‘c6 do séng (nic ti s6 giifa binh phuong dudng
kinh D vdi binh phuong tiéu cu f) bang bao nhieu dé c6 thé sit dung
hoan toan nang suat phan gidi cha phim?

7.39*. D6 phong dai cia 8ng nhom phaj bing bao nhigu dé cé thé st dung

7.40.

7.41.
“thién vén trén nii thuoe ving Cipcado. Dudng kinh guong cua kinh

7.42.

7.43.

hét nang suat phan giai clia kinh vat cha né?

a) Tinh nang sudt phan gidi cia mot 8ng nhdm c6 dudmg kinh kinh vat
bang Scm.

b) Do phong dai ciia né phai bang bao nhiéu dé st dung hét ning suat
phén gidi nay? Dudng kinh con nguoi ¢ = 5mm.

Kinh thién vin 1én nhit the gidi duge ché tao tai Nga va ldp tai dai

thién van D =6 m. Tim géc phan giai 60 cta kinh déi v6i bude song
A=5500A.

Dung kinh thién van dé quan sat cdc vi sao 6 lgi gi, néu chiing khong
cho do phdng dai 16n hon so véi nhin bing mit thudng?

VE nguyeén tic c6 thé 1am kinh thién van c6 nang suat phéan gidi tuy ¥
khong cin kinh vat ma thay bang mot 16 tron. Khi dé kinh thién van
phai ¢ do dai L bing bao nhiéu dé né c6 nang sust phan giai bing véi

“ kinh thién van thudng ¢6 kinh vat D=1m? Bs sdng § cha kinh nay

bang bao nhigu?

7.44. Bang cdch sir dung kinh v4t clia kinh vién vong nguot ta ti€n hanh chup
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anh cdc vat & xa lén mot t4m phim nim & mat phéng tidu clia kinh vat.
Anh thu duge duge chi€u bing thi kinh cba kinh vién vong nay lén
mét man dat & xa. D6 phong dai géc ciia kinh vién vong nay phai bing
bao nhiéu dé c6 thé sir dung hét nang suat phan giéi cha kinh v4t? Anh
trén man duge quan sdt tir diém dgt may chiu. Dudmg kinh con nguci
mit bing d.



7.45.

7.46.

7.47.

7.48.

7.49.

Maét dién k€ cé guong nhd dudng kinh D =5 mm. Hoi khong nén dua
bang chia d6 ra xa dién k& qua khoang cich L nao, néu céc vach chia
dugc 1am nhd mét dng nhdm cé d6 chinh xéc t6i / = 0,5 mm?

D6 dai 16 thiéu clia mot doan thing trén Mat Trang va Mat Troi phai
bing bao nhiéu dé anh clia n6 trong kinh vién vong phin xa c6 dudng
kinh guong 6m c6 thé phan biét duge véi dnh clia mot di€m?

Khoéang c4ch t&i thiéu giita hai diém trén bé mat sao Hoa phai bing
bac nhiéu dé anh cha ching trong kinh thién van (6ng nhom khiic xa)
¢6 dudmg kinh kinh vat bang 60cm c6 thé phan biét dugc véi dnh clha
mot diém? Gia sir sao Hoa dugc quan sét tai thoi diém xung déi cuc
dai, 12 khi khodng céch tr né dén Trii D4t nhd nhdt va bang
56.10°km.

Cic nha du hanh vii tru sau khi dé bo 1én Mit Trang ho cang mét cai
bat tron mau den dé thong béao vé Trai D4t. Hoi bin kinh r cia bat phai
bing bao nhiéu dé tir mat dat co thé quan sat dugc né bang kinh thién
vin c6 dudng kinh kinh vat D =5m? Do nhay tuong phan cia may
thu bang 0,01.

Mot tau vil tru vo kim loai sdng kich thuéc ngang d =10 m ha xuéng
Mat Trang vao dém trang tron. Xéc dinh dudng kinh gwong D cua kinh
thién van dé cé thé nhin thay thu ha cénh, néu dé tuong phan ma mét
chiic chin quan sdt dugc gid thiét 1a £ =0,15. Cho h¢ s6 phan xa cia
bé mat Mat Trang p, =0,1, clia kim loai p, =1, qui trinh quan sat
duoc ti€n hanh trong dnh sing c¢é budc séng A =0,6 pm.

7.50%, Tia laser duoc diéu tiéu bing mot hé quang hoc 1y tudng cé ty 18

f/D=1. Xéc dinh cong suat N chia mot laser dé trong dién trudng tai
ticu diém chia hé céc electron cd thé thu duoc nang lugng ¢ bac nang
luong tinh m,c?. Cong sudt N phu thude vao budc séng A nhu the ndo?
Tir trudng B tai tiéu diém khi d6 bing bao nhiéu?

7.51%. Mot tén lira bay xa khéi Trai D4t va khi né dat do cao L, =2.10°km

thi kinh thién van cé dudng kinh kinh vat D, =80mm bét diu khong
quan st dugc trén nén trdi. Néu dung kinh thién van ¢6 dudng kinh
kinh vat D, =200 mm thi c6 thé quan sét dugc tén lira trén dén do cao
L, nao, bi€t do nhay twong phan ctia mét trong hai trudng hgp 1a nhu
nhau? '
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'7.52*. Biic xa laser hoat dong lién tuc & buéc séng A = 0,63 um, cong suit

7.53.

7.54,

7.55.

N =10mW dugc chi€u vao vé tinh nhéan taoc bang mot kinh thién vin -
¢6 dudng kinh kinh vat D=30cm. Anh sdng phan xa tir vé tinh duge
thu bing mot kinh thién vin tuong tu va diéu tieu 1én mdy thu quang
c6 nguéng nhay N, =107 W. Tim khoing cdch 16n nhét dén vé tinh
L. 48 van c6 thé thu dugc tin hiéu phan xa. Bé mat vé tinh khuéch
tan dén dnh sdng 16i v6i he s§ phan xa p =0,9. Pudng kinh vé tinh
d=20cm. -

Tim khoang cich L ma tlt d6 mét thudng cé thé nhin thdy 4nh sdng
laser phdt trong ch€ do lién tuc cong sudt N =10W wrén tdn s6
f =6.10" Hz. Biét ring dé tao tia laser trén ngudi ta st dung guong
parabol dudng kinh D =50 cm. Mét nhin thdy ngudén & viing xanh luc
cha phé, nén mbi gidy c6 »=60lugng tir t6i con nguoi (dudng kinh
con nguoi 4 =35mm).

Tai mat phang tiéu cha kinh vat mot kinh thién vin cé dat mot tam
phim. Do roi cia énh ngéi sao trén phim nho hon @ =10 l4n d6 roi
cha bau troi ban ngay. Hoi cin phai ting dudng kinh kinh vat 1én bao
nhiéu 14n dé dé roi cla anh sao trén phim 16n hon B =10 ldn d6 roi
c0a bau trti ban ngay?

Khi quan st qua mét kinh thién van cé d6 phéng dai binh thudng thi
d6 roi cha anh ng6i sao trén vong mac mat nhd hon « =10 1an do roi
cha bau trdi ban ngay cling qua kinh thién vin nay. Hoi cén phai ting
dudng kinh kinh vat lén bao nhiéu lin dé do roi cha anh ngdi sao trén
vong mac 16n hon £ =10 lin so vdi d6 roi cha bau trdi ban ngay, néu
thi kinh cfing duge thay dé gilf nguyén d6 phéng dai binh thudng?

7.56*. Do phong dai cha kinh hién vi phai bing bao nhiéu dé sir dung hoan

toan nang suat phan giai clta kinh vat clia n6?

7.57. Mot chiéc ludi lam tir ddy nho c6 céc 6 hinh vuéng ducc chiéu 1én man

bing mot thdu kinh héi ty. Tai mat phing tiéu phia sau clia thau kinh
c6 dit mot khe nho. Héi anh trén man s& thay déi nhy th€ nio néu
quay khe nho quanh quang tryc chinh cba than kinh? Aph thay déi
nhu thé nao néu tang do rong cba khe (thi nghiém Abbe)?

7.58. Ngudi ta sir dung kinh vat ciia kinh hién vi dé chup anh céc vi vt thé (vi
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du ciia cdc & bao thyc vat, cic vi khudn) véi do phéng dai dai N. Ngudi
ta ciing diing kinh vat nay d€ chi€u 4nh nhan dugc 1én mot min & xa.
Hoi do phéng dai N t6i thiéu bing bao nhiéu dé st dung hét nang sudt



7.59.

7.60.

phan giai ciia kinh hién vi? Dudng kinh man chin khdu d¢ cia kinh vat
bing D, dudmg kinh con nguoi mét bing d. Anh trén man dugc quan sét
tir diém dat kinh vat.

Xac dinh cu ly phan biét t6i thiéu & cha kinh hién vi trong diéu kién
chi€u sdng 16t nhat doi véi:

a) Kinh vat khong nhiing véi khau do s6 ¢ =0,9;

b) Ciing kinh vt d6 nhung duge nhiing trong diu (n = 1,6).

Buéc séng d€ quan sit A = 5500 A.

Ngudi ta thu duge cdc van tron giao thoa Newton khi cho phén xa dnh
sing dom sic (A =600nm) tir bé mat thau kinh c6 dudng kinh cong
R=60cm vi guong phing. Cic van trdn giao thoa dugc quan sat
bang kinh hién vi khdu do nhd. Véi khdu dé u nao cia kinh hién vi
¢6 thé quan sit dugc s6 van 16n nhat? Khi dé s6 van quan sét dugc la
bao nhiéu?

7.61. Tai sao dé tang nang suét phan gidi chia kinh hién vi phét xa dién tir cdn

tao dién trudng rat manh & gin catot? Trong kinh hién vi phat xa dién
tir vt thé 1a catot duge 1am néng. Xac dinh cudng do dién trudng gin
catot dé: '

a) Nang suat phan giai cdia kinh hién vi phdt xa dién tir dat t6i miic cla
céc kinh hién vi 4nh sdng t6t nht;

b) Lén hon nang suét phan giai cia cdc kinh hién vi dnh sdng t6t nhét
100 lan. _

Gia thi€t nhiét d6 ctia catot bing 1000°C.

7.62. Tiéu cy f, cia thi kinh mot kinh hién vi bdng bao nhiéu d€ nang sudt

7.63.

phan giai chia kinh vat dugc sit dung hoan toan? Khau d6 s6 cha kinh
vat bing nsing, tiéu cu £, chiéu dai 6ng kinh hién vi I. Chiéu dai dng
kinh hién vi ¢6 thé tinh bing khoang cich tir kinh vat dén mat phang
cla anh thid nhét (tic 13 anh do kinh vat tao ra). .

Ngudi ta st dung kinh vat cia mét kinh vién vong dudng kinh D va
tiéu cu f d€ chup anh cdc vit & xa 1én mot tAm phim hat min dat ¢ mat
phéng tiéu kinh vat. Anh thu dugc quan sét bang kinh hién vi ¢6 khdu
do s6 1a nsine, do phéng dai N. Khau do s va do phéng dai cin thod
man diéu kién gi d¢ sit dung hét nang suit phan gidi ca kinh vat vién
vong?
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7.64.

7.65,

7.66.

7.67.

192

Khiu do géc cha mét kinh hién vi dién tit Q, =107, cia kinh hién vi
quang hoc Q_~1. Xdc dinh hiéu dién th€ gia t6c electron U/ d€ nang
sudt phan giai cda hai kinh nay bang nhau.

Xéc dinh do dai cia xung 4nh

sang phan xa tir mot mit canh I~
cha guong quay 8 canh nim céch !\‘

mot nguén sdng difm S mot o )
khodng L =200 m. Cic xung 4nh V
sdang dugc ghi boi bo nhan quang |

(BNQ) c6 khe vao hep, nam gin .
nguén (H.329). Canh cla mat Hinh 329
guong a=1cm. Budc sdng 4nh

sang A = 500 nm. Guong quay vdéi tdn s6 f =16 Hz.

BNQ

AN

! a

Anh ciia céc chi tiét nhd ndm trén moét gia d& man den duge phdng to

trén man hinh. Mot chi ti€t (mau t6i hon) ¢é dudng kinh d, = 50 um,
chi ti€t khac (mau sdng hon) tén xa &£ =5 lan 1én hon 4nh séng 161 va
¢6 dudng kinh d, =2 pm. Xdac dinh ti 56 d6 roi trung binh clia anh cha
cic chi tiét nay. Nguoi ta st dyng kinh vat ¢6 duong kinh D =1mm,
tiéu cy f =20mm, budc séng dnh sdng A = 0,5 um.

Kinh thién vin guong dau tién do Newton ché tao c¢6 dudmg kinh kinh
vat D, =5cm va tieu cy f) =15cm. K§ su ngudi Canada E. Borr thir
lam mét kinh thién van, trong d6 guong dugc thay bing bé mat cia
nuéc dang quay trong binh chita. Gid thi€t cdc théng sé clia kinh vat
D, =30m, f,=100m. Do roi trung binh cha cic anh sao Betelgase
thu dugc tai mat phang tiéu chia kinh vat hai kinh thién van trén khéc
nhau bao nhiéu 1an? D¢ rong géc ciia sao e =2,3.107 rad. Hé s6 phan
xa cha guong Newton k ~1, clia bé mit nuéc &, =0,02. Gia thiét
bude séng 4nh sdng A = 0,6 um.



8.1.

8.2

§8. CAC THIET BI QUANG PHO

Miy quang phd phai c6 nang sudt phan gidi bing bao nhiéu dé tich
dugce vach doi D clia phd Natri (A4, =5890A, 4, = 5896 A)?

Tim do 16n cta ddy nhé nhdt b cha mot lang kinh thuy tinh ¢6 phuong
sai gan v6i vach D cia phd Natri dn/dA =956cm™ dé ling kinh ¢ the

t4ch dugc vach doi mau vang cha Natri (4, =5890A, 4, =5896 A)?

8.3*. Mot may quang phd k¥ c6 lang kinh thuy tinh canh ddy a=10cm, géc

8.4%,

8.5%,

chiét quang A =60°, lang kinh dugc dat & géc léch cuc tiéu gan budc

séng J = 5000A. Chiét suft ciia thuy tinh 1am lang kinh #=1,73, tiéu
cu kinh vt clia 6ng chudn true f =25 cm. Hoi do réng khe 6ng chudn
truc b phai bing bao nhiéu dé c6 thé sir dung hét nang sudt phan giai ly
thuyét cba lang kinh.

Tim sy phan bd theo géc cha cudng d6 4nh sing cla nhiéu xa
Fraunhofer trén mot céch tir gdm N khe, chu k¥ d, v6i diéu kién cic
tia séng téi vudng géc vdi céch tir, biét d6 rong clia khe 1 b.

Hai céch ti nhifv xa phu nhau (bd sung cho nhau) la hai cich tir nhiéu
xa trong d6 cdc chd khong trong sudt cha cdch tir nay tring véi cac chd
trong sudt clia céch tir kia. Bing tinh todn tryc ti€p hily chiing minh ring
khi chiéu 1én hai cach tir éimg mot chiim tia sdng thi vi tri va cudng dé
4nh séng clia cac cyc dai nhi€u xa chinh ciing bac tring v6i nhau trir céc
nhiéu xa chinh cuc dai bac khong. Néu s& vach trén cach tir rat 16n thi
cudng d6 dnh sdng nhiéu xa cling tring nhau & 14t ca cdc hudng trir
huéng cha dnh sang 16i.

8.6. Chum tia séng don sic song song chiéu 1én mot céch tlr nhiéu xa vdi 4o

rong bé mat giita cho trude. Hoi véi gid tri nao cha ti s6 b/d (b 1a do
rong khe, d 13 chu k¥ cdch tir ) thi cudng do cic cye dai nhiéu xa chinh
bac hai s& 16n nhat? '

8.7*. Hiy chiing minh ring céch tif khe nhiéu xa bién dg thong thudng ludn

thod man bét ding thitc I, </, /4, trong dé /, la dong nang lugng
toan phdn clia 4nh sing 61 cich tir, 7, la dong nang lugng cia dnh
sdng nhiéu xa trén tit ca cdc cuc dai nhidu xa, trlr cuc dai nhiéu xa bac
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khéng. Gid tri 16n nhét clia dong nang luong cia dnh sdng nhiéu xa dat
duge khi d6 rong ciia khe céch tir bing nira chu ky cia né.

8.8. Tim su phan bd theo géc clia cac nhidu xa cyc tidu khi cho nhiéu xa trén
cich tir c6 chu ky bing d, d6 rong khe bing b. L

8.9. Tim dicu kién xudt hién cuc dai nhiéu xa chinh trong trudng hop anh
sdng chiéu nghiéng lén céch tir (géc t6i 6,). Diéu kién nay s& c6 dang
nhu the nao néu d >> A4, bac chia phé m<<d/1?

8.10. Chum tia Roentgen chi€u 1én mot céch tit chu ki Ium du6i mot géc
béng 89°30°. Cho géc nhiéu xa clia phé bac hai bing 89°. Tim .

8.11. Tim diéu ki¢n bang khong d6i vé6i cuc dai thit m clia cdch tir nhiéu xa
¢d chu k¥ d, 46 rong khe b.

8.12. M6 ta dac trung céc phd cha cdch tir nhidu xa, néu hiing s6 d cia né ¢6
gid tri bing:
a) Hai 14n d¢ rong khe b;
b) Ba lan do rong khe b,
c) Bon 14n d6 rong khe b.

8.13. Bac I6n nhat chia phd c6 thé quan sat dugc khi cho nhiéu xa 4nh sing
bude séng A trén cach tir c6 chu k¥ d bing bao nhiéu?

8.14. Xic dinh buéc séng cha vach quang phé n&u 4nh ciia né cho bai cach
tir nhi€u xa trong phé béc ba tring v6i aoh cla vach A = 4861A trong
phd béc bén. _

8.15. Céi gi quy dinh budc séng cyc dai thu duge trong phd cha cich tir
nhiéu xa? Xéc dinh héng s6 dic trung ciia céch tir dé né cho phé héng
ngoai v6i bude séng gisi han 13 100um.

8.16*, Vi diéu kién nao thi c6 thé quan sit duge phan xa guong ciia mot bé
mat nhdm khi géc t6i 16n va géc t6i nhd?

8.17. Céc pho bac mot va bac hai cha céch tir nhidu xa c6 thé che 18p nhau
dugc khong n€u céch tir dugc chiu bang &nh sdng nhin thdy
(7000 — 4000 A)?

8.18. Anh séng phéng don séc chiga vuong géc lén mét cdch tir nhiu xa pha
moét chiéu (H.330). Mdi doan « va b tuong ting véi quang 16 I =n,z
va l, =mz, (n va n, Ia cic chiét sudt, z, va z, Ia cdc do day tuong
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8.19.

8.20.

8.21.

8.22.

8.23.

tng). Cudng do 4nh sdng cia cic cuc dai nhidu xa va cic géc nhiéu xa
tuong Ung voi ching s& thay d6i nhu thé nao néu », > n, va z, > z,7?

AR ERE RN W"“WEHH

Hinh 330 Hinh 331

Mot vt trong sudt, cdu tric tudn hodn va cé mét cét cho trén hinh 331

duge chi€u vuéng géc tir trén xudng bing dnh séng phang don sic. Do

rong phin 161 va khe 16m ciia vat nhur nhan. V6i chi€t suft » cho trude

ngudi ta chon dg sdu /4 sao cho cuc dai chinh bic mét cla céc nhiéu xa

Fraunhofer ¢6 cudng d6 1én nhat. Hoi khi dé cudng do cyc dai chinh

bac khong béng bao nhiéu?

Anh sing phing don sic chi€u 1én mét cach tif nhiu xa mot chieu

(H.332). Céic khe b cha cdch tir

hoan toan trong sudt, con cdc doan l * l {
b b b b

a c6 hé s6 truyén qua «. Cudng do
anh sdng clia cdc cuc dai nhiéu xa
vi cic gdc nhifu xa tuong ung véi Hinh 332
chiing thay ddi nhu thé nao khi o — 17

a 4] a a a

Chiim tia sdng don sic song song, budc séng A chi€u vuoéng gdc ién
mét cach tir nhidu xa. Cich tlr c6 N khe do rong b va chu ky d. Tim sy
phin b6 géc cha cudng do 4nh sdng sau khi qua céch tir néu che phin
giifa cfia né bang mot man 161, sao cho hai bén céch tir con lai » khe
khong bi che. V& d6 thi mot céch dinh tinh sy phu thudc cha cuong dé
I vao sinf.

Anh sdng phéng don sic dugc chi€u vuéng géc 1én mot cich tir nhieu
xa ¢6 do rong cic khe bing b va béng nira chu ky d ctia n6 (d = 2b).
Tim phén nang luwong 4nh sng t6i tan xa trong bac O va timg bac mét,
bac hai (d =104).

Mot céch tir nhifu xa c6 do réng @ =3cm véi 56 vach N =10° duge
chiéu bing chim tia song song tir dén Natri £. Chum tia dugc dinh

dang béng khe § rong & = 0,05mm dat tai tiéu diém cla théu kinh L
c6 tieu cu £ =10cm (H.333). Tiép theo 1a sur b6 tri chudn clia cdc thiét
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8.24.

8.25,

bi Fraunhofer. Vi phé bac méy trén man M thi cé thé tach dugc vach
déi mau vang cla Natri (588,996 va 589,593nm)?

P
— ]
| o
i |
i -1 |g
I - |
I )
! )
el

D
L L l ; |

Hinh 333 Hinh 334

=
X

-

L] '|—q.‘

Mot cich tir nhiéu xa c6 d r¢éng a dugc chigu bing chiim tia song
- song tir dén Natri véi add >> A*, trong d6 A 13 bude séng trung binh,
cdn 64 la khodng cich gilta c4c vach clia vach doi. Céch xa cich tir
mot khoang / ngudi ta dat mot thau kinh L cé dudng kinh D, con tai
mat phang tiéu cha thiu kinh dat mot man M (H.334). Héi khodng
cach / phai thoa mén diu kién gi dé vach doi mau ving cda Natri
(588,996 va 589,593nm) tach biét nhau trén min M? |

Quang phd clia mot chit trong viing nhin thdy gém mat loat cdc vach
nam trong khoang fir 400nm dén 600nm véi khodng cdch buéc séng
nho nhdt 64 =0,5A. Quang phd dugc nghién cifu bing mot cdch 1l
nhiéu xa di 16n ¢6 chu ky d =0,01mm. Phd dugc chi€u bing thdu
kinh 1&n mot man dat tai mat phing tiéu cha né, sau dé duoc quan sat
bang mit thudng tit khodng nhin & nhat (L = 25cm). X4c dinh gid tri
nhé nhat cha dudng kinh thau kinh va tiéu cy f chia né dé ngudi quan
sdt c6 thé nhin thdy 141 ca cdc vach clia phé. Gié thi€t dudng kinh con
nguoi mat d,, =0,5cm.

8.26*. Mot ngudn séng diém dugc dat & d6 cao 4 =1cm, phia rén tim clia

8.27.

mot dia hdt dd mon. Mat quan sit & khodng cach a=110cm tir truc
dia hdt va 6 d¢ cao A, =10 cm thdy ring ngoai anh hinh hoc ciia nguén
con ¢6 mot h¢ théng cdc vach nhiéu xa trén bé mat dia hdt. Xac dinh
khoang cdch Ax giita cac vz.lc'h, néu khoang cdch gifia cdc hang vach 1a
d =0,5mm, budc séng A =5500A.

a) Hay tinh do tén xa theo don vi [goc s/ A] trong phd bac mot cha

. ¢ach tr ¢ 3937 vach/em.
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b) Hay tinh d6 tan sic thing cla mot mdy quang phd k¥ c¢6 cdch tir
tuong tu va kinh vt ¢6 tiéu cy bang 50cm. :



8.28.

8.29.

8.30.

8.31.

8.32.

8.33.

8.34.

8.35.

8.36.

8.37.

¢) Tinh dai lugng bing nghich dio clia d6 tin xa thing [A/mm).
Trong qué trinh tinh todn, gia thié géc nhidu xa rit nho (cosf=~ 1),
Khoang cdch gifa c4c thanh phin cia vach doi mau vang trong phé
Natri (4 =5890A, 4, =5896A) thu dugc trén phim am ban trong
méy quang phé ky mo ta & bai truéc bang bao nhiéu?

Tim d6 tén xa géc clla mot céch tir c6 hang s6 d =5pm, néu

"4 =5000A, phé bac n=3.

Vach séng D clia Natri (1 =5890A) dugc chiéu vuong géc len mot
céch tir phéng phan xa. Xdc dinh s6 vach/Imm cha céch ti, néu pho
bac hai quan sat dugc dudi géc 45° so v6i phép tuyén.

Tim khoang céch géc giita cyc dai chinh va cyc tiéu gdn nhat v6i né
ctia mot cach tir nhiéu xa.

Tim s6 vach i thiéu cia cdch tlr dé ¢6 thé phan chia dugc vach doi
Natri trong phd bac mot.

Tim nang sust phan gidi cia mot céch ti ¢6 chu ky 2,5.107 cm va do
rong 3cm trong cdc phd bac mot va phd bac bon.

Ning suat phan gidi ctia mét cdch tir c6 thay d6i khong khi thay ddi
g6c nghiéng clia chiim tia chiéu t6i né?

Nang sudt phan gidi va ving 14n xa clia céch tif nhiéu xa ¢6 thay déi
khong néu sau khi ¢§ dinh 6ng quan sat phé nhiéu xa, cAch mot khe
ngudi ta lai che mot khe ca cdch ti?

Do rong cha vach quang phé hydrs (1= 6563;&) trén phim am ban
ctia mdy quang phé k¥ bing bao nhiéu néu trong may quang phd ky
ngudi ta sit dung mot cach tir c6 do rong /=3 cm va kinh vat c6 tiéu
cu f=15cm?

Khe chudn truc S dugc chifu bing mot nguén séng dat tai tiéu diém
cha thiu kinh L c6 tiéu cy f =20cm. Khi di qua thdu kinh 4nh sdng
t6i mot céch tir thidu xa dat vudng gée véi quang truc clia thiu kinh L.
S& vach chia céch t& N =1000, chu ky d =0,001cm. Hot d6 rong b
ciia khe chuén tryc phai bing bao nhiéu dé tan dung hét nang suat

phan gidi cla cdch tir & 1an can cha budc séng A =5000A?
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8.38*. Anh séng tlr ong phéng dién khi dudng kinh D =1cm duoc chiéu truc

ti€p 1én mét cich tit nhi€u xa dat cich né meét khodng L =100cm.
Trong cac dicu kign di cho & trén nang suét phin gidi cuc dai

R = A béng bao nhiéu?
oA

8.39,

8.40.

8.41.

8.42.

max

Anh sdng tir 6ng phéng dien khf ¢6 dudng kinh D =0,1cm duge chigu
truc ti€p len mét céch tir nhidu xa. Hoi cén dat cach tit cich 6n g phéng
mot khodng 16i thiéu L, no dé c6 thé tach dugc hai vach quang phé
cach nhau &4 = 5 nm véi budc séng 2 = 500 nm? . '

Anh séng tir mot ngudn & xa c6 do rong géc w =107 rad duoc chigu
tryc ti€p lén mét cch tir nhiéu xa. Néng suit phan giai I6n nhat R
c6 thé nhan duge trong trumg hop nay bang bao nhicu?

nax

Mot nguén séng rong & xa phét ra hai vach phd hep A =500 nm,
4, = 500,2 nm ¢6 ciing cudng do. Anh sdng tir ngudn duge chiéu tryc

. ti€p Ién cdch tir nhidu xa. X4c dinh do rong géc  clia ngudn dé phén

téch dugc hai vach phé trén.

Ngudi ta quan sét duge sy nhi€u xa cfia mot chiim tia don séc song
song, tdn s& f =10" Hz chiéu vuong gée 1én mét cach it c6 s8 vach
N =1,5.10". Hoi géc phan ky trong phd bac mot thay déi bao nhiéu
lan, n€u bic xa chiéu t6i cich tir duge bién diéu dé tao cdc xung ngin
c6dodai T=10"s?

8.43*. Mot cdch tir nhi€u xa v6i s6 vach N =10° bj 16i khi ché tao: chu ky

8.44.

8.45.

198

clia né trén céc doan khong giéng nhau va bi dao dong trong khoang
0,1%. Hoi c6 thé ding c4ch tir nay d€ phat hién hieu Uing Zeemann
don gian trong tir trudng c6 cim dng tr B=1T wen budc séng

A=600nm dugc khong? Tim khoang cdch nhé nhat giita cic vach

quang phd c¢6 thé phan biét duoc bing céch tir néu trén.
Mot cdch ti v6i s6 vach N =500 vach/mm c6 gi6i han phén giai trong
phd b4c mot bing 64 = 0,1 nm khi budc séng trung binh A =600 nm.

“Anh ciia quang phé nh4n dugc trén man nh& mot thau kinh. X4c dinh
- dudng kinh cho phép t6i thiéu D, ciia thau kinh d€ anh ciia phé vin

phén biét duoc,

Chum tia song song cla mot xung laser do dai 10™%s duoc chiéu
vuong géc lén mét cach tir nhifu xa cé ndng sust phén giai cao. Bic xa
nhiéu xa dudi géc 45° so véi truc ciia chim tia t6i, duoc ghi bdi may
thu anh nhanh dat tai tieu diém clia mot kinh vat duong kinh 3cm & xa



- 8.46.

8.47.

8.48.

8.49.

8.50.

céch tir. Xéc dinh do dai cha cdc xung do méy thu ghi duge. Gia thiét
ring mat phéng quang ciia kinh vat dat vudng géc véi truc chim tia
nhiéu xa, nang sudt phan gidi duge xdc dinh bang nhiéu xa trén
kinh vat.

Biic xa xung véi do dai 107" s va budc séng 4 = 0,53 pm duge chigu
lén mot céch tir nhidu xa c¢6 nang sudt phén giai R =3400. X4c dinh ¢
s6 do dai chia xung sau cich wr va xung chiéu 16i cach ti.

Biic xa laser Neodymi (Nd) budc séng A = 1,06 pm c6 dang mot chudi
cic xung cuc nghn cich nhau mot khoang 7 = 107%s. Bitc xa chiéu
vubng géc véi cach tir c6 n=1500 vach/em. Hoi kich thude t6i thiéu
cha cdch tir L phéai bing bao nhiéu dé céch tir c6 thé phan biét dugc
cdu triic phé bitc xa trong bac hai ctia nhiéu xa?

Bic xa tir ngoai gom hai vach phd gin nhan (A=300nm,
AA = 0,1 nm). Bifc xa chiéu xuéng mot cédch tir nhi€u phan xa cé chu
ky d=4um dudi mét géc o —86° so v6i phuong phdp tuyén. Hay
xdc dinh duong kinh chum tia t6i dé c6 thé phan tich duoc céc vach
quang phé trong nhiéu xa bac hai.

Sir dung chén quang dé tach mot xung ngén ¢6 do dai 7 = 5.107"s 1ir
chiim tia séng song song gom hén hgp cla hai thanh phdn don sic

2, =500nm va A, =510nm. Xung 1an lugt bi nhiéu xa trén hai cich
tit phan xa giong nhau, sau r
d6 truyén theo huéng song | |
song v6i hudng ban dau
(H.335). Hoi véi khoang
cdch L ndo giita hai céch tir
thi do dai xung & dau ra s€
tang gap doi? (biét chu ky L
cdch tir d =5.107 cm, tich
nhiéu xa bac mot).

Hai xung &nh séng tring khit vé thoi gian véi bugc séng trung binh

2, =0,55pum va A, =0,56 pm duge chi€u vuong géc 1én mot cich tir
nhién xa (d =2.10"cm). Anh sang nhidu xa bac mot ti€p tuc dugc
chigu Ién céch tir thit hai twong tu va song song vdi cdch tir thd nhat,
sau d6 lai cho nhiéu xa theo hudng song song véi hudéng ban dau. Cic
xung ciia hai budc séng khac nhau nay s& lech v6i nhau bao nhiu vé
thi gian, n€u khoang cdch giifa hai cich tirla / =50cm?

———1_
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Hinh 335
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8.51.

8.52.

8.53.

- R'=1m c6 tam tring v&i tdm M ciia

Tim chu k¥ d cha mét cédch tlr nhidu
xa phén xa o, néu khe vao A va khe
ra B clia mdy quang phd (H.336)
nim trén dudng tron bén kinh

cach tir. Chiéu vao khe A lan luot
chim tia laser CO (budc séng bic Hinh 336

Xa A4, =5pm) vd chim tia laser

CO, (budc séng A, =10 um). Bac hai clia chim nhigu xa laser CO
quay ird lai khe vao A, con bac mot clia chim nhiéu xa CO, 161 khe B.
Biét khoang cdch tix khe ra t6i phdp tuyén MD clia cdch tir a=0,5m.

Xung biic xa laser c6 d6 dai = =105 di qua mot phé k& c6 cich tir
nhiéu xa véi higu quang 16 cuc dai 1 A=10cm. Tim su thay doi do
rong dai bitc xa Aw, / Acw,.

Mot laser phat cac xung 4nh sdng voi bude séng trung tam 0,6um, do
dai xung 107"°s va d6 x6p xung 10° (ti 56 gifta chu ky lap lai clia cic
xung véi do dai cha méi xung). Cho biic xa dé qua may don siac cé
ndng sudt phan gidi 5.10°. X4c dinh do x6p xung @ cha cdc xung khi
ra khéi mdy don sic.

8.54%, Mot electron chuyén dong trong chan khong v6i van téc v gdn bé mat

8.55.

cua mét cdch tlf nhidu xa chu ky d. Van t6c cia electron song song bé
mat cach tlr va virong goc véi cac vach ciia nd. Xdc dinh cic budc séng
c6 thé biic xa dudi géc 6 hop véi phép tuyen cich tir do tuong téc giita
electron va cich tir (hiéu tng Smith - Parcell).

Mot trong nhiing diéu kién n dinh ciia anh nhidu xa thu dugc béng
cdch tr nhiéu xa 12 su én dinh ctia nhiét do. Xdc dinh sy thay ddi nhiét
dd 16n nhat AT cha cich tir ¢ thé cho phép dé van con tan dung hét
nang suft phan gidi clia né néu ti€n hanh chup phd bac mot. Biét hé s6
nd dai cia vat léu lam cich tir o =10"K"™, t8ng s6 vach céch i
N=10° :

8.56*. D€ tach mot trong s6 rat nhiéu mode dao déng do laser khi sinh ra,
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ngudi ta ¢ thé sir dung hop cong huéng bi€n thé Fabri-Pero ma mot
trong cic guong cta né duge thay bang cdch tif nhiéu phan xa dat



nghiéng DR (H.337). Bén TC

trong hop cong hudng \

canh moi trudng hoat tinh 4C | 5

AC dat mot hé kinh vién 4 | \
vong TC dé m& réng chim . YR
sang tdi cach tir. Tim kich |
thude t5i thidn D cén md Hinh 337
rong chim sing dé c6 thé tich ra mot mode. Chidu dai hép cong
huwong L=15cm, budc séng phit ra A=12um, cich t b
N =1600 vach/mm. Si dung nhiéu xa bac mét.

8.57. D¢ thu hep phd cha bifc xa laser trén thudc mau ¢é phé rong trong lan
can budc séng 4 = 600 nm, mot trong cdc guong clia hop cong hudng
duoc thay déi bang céch tir nhiéu xa cé phdp tuyén hop véi truc clia nd
mot géc ¢ = 60°. X4c dinh do rong phd &4 cha bitc xa laser nay néu
dudng kinh cta chiu chida thuéc mau D =0,5cm.

8.58. D€ thu hep phé cha biic xa laser trén thu6c mau c6 phé rong trong lan
can budc séng A =600nm, bén trong hop cong huong dat mot ling
kinh P du6i mét goe léch nhod (H.338). Xdc dinh do rong phé 54 cia
birc xa laser trén, néu lang kinh
dugc 1am bang thuy tinh cé do tdn
Xa dn/dA=1000cm™ trong lan
cin cha séng phét ra, con géc
chiét quang a =10° Trong hop
cong hudng dat man chén cé Hinh 338
duong kinh ¢ =0,5¢cm.

8.59%, Dai véi cic tia Roentgen khong thé sir dung cac thdu kinh ciing nhu
guong cdu. D€ quan sdt nhiéu xa clia tia Roentgen ngudi ta cho chiim
tia hep chiéu lén tinh thé hoic (khi chiéu truot) 1én mot céch tir nhidu
xa. Anh nhiéu xa duoc ghi trén tdm phim ma khong can bat cit su diéu
tiéu nao. Hoi cén dat t&m phim cdch tinh thé mot khoang /. bing bao
nhiéu dé quan st dugc anh nhiéu xa Fraunhofer trén phim, néu do
rong clia chim tia Roentgen téi 14 h=1mm, budc song A =1A?
Trong thi nghiém ngudi ta dat tfm phim & khodng céch vai cm hodc
vai chuc cm, cdn dé tinh huéng trén cdc cuc dai nhiu xa ngudi ta si
dung cong thifc nhidu xa Fraunhofer. Chil § dén gid tri tinh dugc cla
1., giai thich tai sao ngudi ta lai lam nhu vay.

d P

NN \‘i. NANANY
|
|
l
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8.60*, Xem 15i giai bai 8.59. Hay tim biéu thitc tinh nang suat phén gidi cla

cdch tir nhidu xa (mot chiéu) trong viing phd Roentgen.

8.61. Bitc xa Roentgen budc séng A = 2,8A' nhiéu xa trén tinh thé mu6i mo

8.62.

8.63.

8.64.

va bi phan xa tir hing loat cdc mit phing tinh thé duéi géc ¢ =30° so
v6i phap tuyén. Chiéu diy tinh thé L = 0,56 mm. Xdc dinh sy phan k¥
theo gdc clia cuc dai nhiéu xa.

Mot céch tir nhidu xa cé s6 vach »n=1000 vach/cm dugc chigu bing
séng phang don séc (4, =1 um) c6 tdn s& bat du bi€n thién cham theo
th&i gian theo quy ludt @ = w,(l + ). Phia sau cdch tir dat mét thau
kinh tiéu cy f =100 cm. X4c dinh thdi gian cdn thiét dé vi uf cyc dai
thd 6 trong mat phing tiéu tring véi vi trf clia cuc dai thG 5 & thot
diém ban ddu. Biét ring cyc dai clia cudng do di chuyén doc theo mat
phang tiéu véi van t6c v = 1kmy/s.

Mot chitm dnh sdng phing don sic budc séng A =600 nm duge chiéu
vuéng géc 1én mot cdch tir c6 chu ky & = 5pm. Xéc dinh do bién thién
twong ddi clia tin s 4nh sing nhidu xa bac hai, néu cich tir chuyén
dong song song v6i mat phing cha né véi van tdc khong ddi
v =500 cm/s.

Mot cdch tir nhiéu xa ¢6 '

s6 vach 1000 vach/mm L = f |
dugc chiéu bing chim Y

uge. , DR R S B— 1,
tia sang don sac song |

song. Cich tif chuyén !

dong véi  van tOc
v=0,5cm/s theo hudng
nhu trén  hinh 339.
Trong mat phéng tiéu chia thau kinh ngudi ta dat mot tdm loc chi cho
bac +1 va bac -1 cGa nhiéu xa di qua. Héi tdn s6 thay ddi cla dong
dién trong mdy thu quang hoc dit & diém P trén mit phang &nh bing
bao nhiéu? Tén s6 thay déi nhu th€ ndo néu sir dung cdc bac +2 cha
nhiéu xa? Dodng dién clia mdy thu quang hoc dit tai hai diém P, va P,
khac nhau nhu thé nao?

Hinh 339

8.65. Mot cach tlt phan xa phiang ¢6 N = 50000 vach dugc chi€u vudng géc
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bling 4nh séng tix vach doi Natri (4 = 58904, 4, = 5896A). Mat do
vach »= 5000 vach/mm. Hoi phd cuc dai m c6 thé nhan dugc phd



cach tir ndy 1a phd bac may? Tim khoadng céch t6i thi€u A giita cdc
vach phé ma cach tir c6 thé phan tich trong viing phé néu trén. Phd
cha bac cuc dai dugc chyp trén tdm phim bang kinh vat tiéu cu
f =50cm. Khoéng céch Ax giita cdc vach phé A, va A, trén tam
phim bang bao nhiéu?

8.66*. Mot lang kinh thuy tinh v6i ddy b =10cm lam tir flint - glass nang cé

8.67.

8.68.

8.69.

do tin xa trong lan can A =6000A bing dn/dA =1000cm™". Hobi
nang suit phan gidi cyc dai cia mot cach 1ir nhiéu xa ¢6 do rong phan
bi vach bang chiéu dai ddy lang kinh 13 bao nhiéu? So sanh nang suit
phan giai cha cach tif niy vGi nang sudt phan gidi cia lang kinh.

Do rong phén bi vach ciia cch tir nhidu xa béng chiéu dai ddy lang
kinh 1am tir mudi mé. Nang suét phan gidi clia céch ti trong bic mét
bing nang suit phan giai cha lang kinh d&i véi budce séng 4 =5150A.
Xdc dinh chu ky d cha céch tit, néu chiét suft cia mudi mé déi véi
budc séng 4 =4861A Ia n =15537, con véi A, =S5461A thi
n, =1,5477.

Chiim tia sdng song song chiéu t6i mot lang kinh c¢é d¢ tan xa géc

dp/di=10°cm™. Anh sing sau khi di qua lang kinh dugc chiéu lén
mot cich tir nhiéu xa c6 chu k¥ d. Kich thudc cach tir 16n hon kich
thuéc ti€t dién chiim tia sau khi qua lang kinh. Véi gid tri nao cla d thi
ning sudt phan giai clia hé trong phé béc hai s& I6n gap hai 14n ning
sudt phan gidi ca mot lang kinh? Gia thiét géc nhi€u xa rit nhd.

Xic dinh do tén xa theo g6c va ving tdn xa cha tAm Lummer - Herle
c6 xét dén sur tan xa cha chiét suat. Gia thiét géc & giita chum tia di ra
va bé mit tam 12 nho.

8.70. Cé bao nhiéu tia giao thoa N trong tdm Lummer-Herle dai L =30cm,

day A=1cm vachiét sudt n=1527

8.71. Tam Lummer - Herle (n=1,5) cén c6 chiéu dai t6i thi€u L bang bao

8.72.

nhiéu dé phan tich dugc cau tric doi clla vach H, (1=6563A)?

Hiéu budc séng ciia vach doi bang 0,14 A. Bo qua dai lugng dn/dA.

Lang kinh thuy tinh phai c6 chiéu dai ddy b béng bao nhiéu dé nd c6
nang suét phan giai bang nang suat phin giai ca tAm Lummer-Herle
dai L=20cm? Chiét suat cha tAm r=15; su tin xa cha chiét suit

lang kinh dr, /dA =956cm™, budc séng A = 6000A.
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8.73.

8.74.

8.75.

8.76.

Chiim btic xa don sic song song duge chidu vuong géc 1én mét tim
phang song song l1am bing vét liéu khoéng hdp thu 4nh sdng. Budc séng
cia chiim bitc xa dugce chinh lién tuc, hé s6 truyén cia tim “dao déng”

sao cho cac cuc dai lién tiép dat duge khi budc séng bang 720um,
840um, ... Hay tim chiét suat cha tdm vét liéu, néu do day cha né
d=12mm.

Hay xéc dinh diéu kién cuc dai, khoang cich goc gilra céc cuc dai, do
tdn xa géc va ving tin xa ctia mau chudn Fabri-Pero. Biét géc t6i ¢ va
khoéang cach giita cac guong a L.

Xdc dinh vimg tdn xa cia méu chuidn Fabri-Pero khi A=1cm,
A =5000A. Gia thiét géc tSi ¢ rit nhd.

Bac clia pho bing bao nhiéu khi méu chudn Fabri-Pero 1am viéc trong

viing xanh luc cta phé (A = SSOOA) néu khoang cach gitfa cdc tdm
bang lem? Géc t6i réit nho.

8.77%, Nang sudt phan gii cla giao thoa k€& Fabri-Pero c6 thé x4c dinh dugc

8.78.

8.79.
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theo quy tac sau: dé phan biét dugc hai vach phé A va A’ thi trong 4nh
giao thoa cia giao thoa k€ cdc vach nay cidn phal duge dua cach xa
nhau mét khoang khong nho hon nira d¢ rong clia vach. de sit dung
quy tac trén d€ tim biéu thifc tinh nang sudt phan gidi cla giao thoa ké
Fabri-Pero.

Céc guong clia giao thoa k& Fabri-Pero ¢6 hé s6 phan xa p=99%
(theo cudng do) va duge dit cich nhau L =1m. Miu chudn déng vai
tro hop cong hudng tai budc séng A =0,63pm. Né duge sir dung
twong tr nhu mot mach dao dong. Xdc dinh hé s6 phdm chét clia hop
cong hudng va do rong Jf clia dudng cong cong hudng (theo don vi
MHz). Xdc dinh khoang tan Af giifa hai cong huéng lién tiep.

Mot ngudn diém don sic (4 =35000A) biic xa qua hop cong hudng
Fabri-Pero (khoang cich gifta cdc guong L, =25cm). Hoi khoing
cidch t6i thiéu L,

gitta cdc guwong cha .

hop cong huéng tht "~

hai (H.340) bing * NCa T —

bao nhiéu, néu sau AN F

khi dat n6 dang sau Z
EZA A L |

hép cong hudng thit
nhat thi 9 van tron
Hinh 340



trong mit phing tiéu bién m4t? Bén kinh van trdon ddu tién con lai
bing bao nhiéu? Tiéu cy cha thdu kinh f =100cm.

8.80*. Ngudi ta slt dung giao thoa ké& Fabri-Pero d¢ nghién ciu mot doan
phd rong AL = 0,2 nm duoc tach boi mot hé thong loc. Hiéu budc séng
nhd nhit gifta hai vach pho lién ti€p 81 = 0,001 nm. Xdc dinh gid tri
16n nhdt clia hé s6 truyén 7=1- p (trong d6 p 1a hé s6 phan xa cua
guong theo ning lugng) dé phan tich duge céc vach lién ti€p.

8.81. Xéc dinh thoi gian thiét lap dao dong va hé s6 phdm chat trong mot
hop cong hudng quang hoc sir dung trong cac laser (budc song birc xa
A = 0,63 um) dugc tao béi hai gwong phing song song, ndm céch nhau
mét khodng L =100cm va c6 hé s§ phan xa theo nang -lugng
p,=100% va p, =80%. Bo qua cic hién tugng nhiéu xa trén céc
canh guong.

8.82. Trong giac thoa k& Fabri- Pero moi truong giita cdc guong co sy tan
xa. Khi thay déi budc séng anh sdng A mot lugng A4 quan sét thay céc
vén tron giao thoa chuyén dong sao cho méi van séng chi€m vi tri clia
van ngay canh nd. Gia thiét khoang céch co ban cha giao thoa k&
L >> A. Tinh d6 tdn xa ciia chiét suit moi truong dn/dA.

8.83*, Xac dinh ning suat phan gidi clia mot quang phd k& hdng ngoai lam
viéc theo nguyén tic sau: Biic xa cha ngudn hong ngoai cdn nghién
citu trong dai A,, =3 um trén ldn trong mot tinh thé phi tuy€n vdi biic
xa cuia laser Argon 6n dinh. Khi d6 trong dai quang hoc xudt hién bitc
xa c6 1an s6 bing tdng tdn 8 cac bifc xa. Blic xa téng dugc nghién ciiu
bing giao thoa k€& Fabri - Pero c6 c4c guong ndm cach nhan L=1cm
va c6 hé sG phan xa tinh theo cudng d§ p=0,9.

8.84*. Trong giao thoa k& Fabri - Pero vii khoang md gilta cic guong la
khong khi & nhiét do 7, =293 K ngudi ta quan sat dugc mot trong
nhitng vén tron ciung do nghiéng cé dé rong goc qb, =(,01rad. Khi
tang nhiét d6, van tién ddn téi tam va bién mat. Tim nhiét do 7, khi
xdy ra diéu d6, biét ring d6i voi khong khi o nhiét do 7, hicu
rn—1=0,00029, trong dé » la chi€t suat (d6i véi khong khi higu n—1
ty 1¢ thuan véi khdi lugng riéng cla nd).

8.85. Giao thoa k& Fabri - Pero tao béi hai guong c6 hé s6 phan xa tinh theo
nang lugng p =09 dugc ngén cich bdi mot vong hop kim inva day
d =100 mm. Anh giao thoa dugc chup trén mét tim phim. X4c dinh sur
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8.86.

8.87.

bién thién cho phép ciia nhiét 46 trong thoi gian thi nghiém, néu he s6
nd& dai clia hop kim inva @ =9.107K™". Buéc séng A = S000A.

Giao thoa k& Fabri - Pero dugc tao bot hai guong c¢é hé s& phan xa
tinh theo ning luong p =095 dugc dat cich nhau mot khodng
L =10mm. Anh giao thoa dugc chup trén mot tdm phim. Xdc dinh sy
bién thi€n cho phép clia 4p sudt khi quyén trong thdi gian thi nghiém.
Chi€t suat # ciia khong khi lién hé v6i 4p suit khi quyén P gbang Pa)
bdi hé thifc 7=1+728.107"" P. Budc séng 4nh sdng A = 5000A.

Glao thoa k& Fabri - Pero gém hai guong giéng nhau cd duong kinh
=1 cm duoc chi€u bdi 4nh sing c6 budc séng A = 500 nm. Anh giao

-thoa dugc quan sit bing 6ng nhom dit & vo cuc va c6 dang cdc van

tron dong 1am. Van déu tién ¢6 dudng kinh géc ¢ =107 rad. Xéc dinh
nang sudt phan giai cyc dai cha mdy quang phé trong céc diéu kién
néu trén. -

8.88. Giao thoa k& Fabri - Pero gém hai guong gidng nhau dugc chicu bang

chim tia séng c6 budc séng A ~ 0,5pum. Anh giao thoa quan sat dugc
trong mét phing tiéu cha thdu kinh dudng kinh D =2,5cm, tiéu cu
f =10cm va cé dang cic van tron déng 1am. Van thit nhat ¢6 dudng
kinh d =1cm. Xdc dinh ning sufit phan giai cic dai coa méy quang phé
trong cdc diéu kién néu trén.

8.89. Giao thoa k& Fabri - Pero gém hai guong giéng nhau véi hé s& phan xa

8.90.

8.91.
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tinh theo nang lugng p =0,95, nim cich nhau moét khoang L. Séng
phing chifa hai thanh phin phd A, =546,740nm va A, = 546,768 nm
duge chi€u vudng géc lén giao thoa ké. Khi thay ddi L, giao thoa k&
dugc diéu chinh d€ cho mot trong céc phd thanh phén truyén qua (4,
hogc 4,). Xéc dinh gid tri cyc tiéu L, va cuc dai L, dé giao thoa
k€ tach mot phd thanh phén ra khéi thanh phén kia.

Birc xa laser He - Ne dugc phéan tich bing giao thoa k& Fabri - Pero.
Vach phé clia bitc xa laser tring véi vach gilta cba sy hap thy Ne &
budc séng A = 0,63 um. Khi dé giao thoa k€& Fabri - Pero c6 ning suat
phén gidi R, =10°. Néu khong gian giita cic guong cla giao thoa k€
dugc lap day Ne lodng thi nang sust phin giai gidm cén R, = 0,8.10%
Hoi phan nang luong bitc xa nao bi Ne hdp thu trén chiéu dai / =1m.

Mot hop cong hudng Fabri - Pero c6 khoang cich gifia cdc guong
(khoang cich co ban) L = 0,5cm va ning suat phan gidi R =10° dugc



chi€u bing xung anh sdng cuc ngin cé do dai r=10"""s va budc séng
A = 500 nm. Xéc dinh sy phu thudc vao thoi gian clia tin hiéu dugc ghi
bing may thu quang hoc dat sau hop cong hudng Fabri - Pero.

8.92*. Chiim anh sing phang don sic c6 do rong D chigu vuéng géc lén

8.93.

8.94,

8.95.

8.96.

8.97.

8.98.

mét hop cong hudng phing Fabri - Pero. Xdc dinh hé s6 phim chét Q
ctia hop cong hudng sao cho dudng kinh chim tia & dau ra cia hop
cong hudng tang ba lin. Buéc séng 4dnh sdng t6i ddm bao do truyén
qua cuc dai ctia hop cong hudng.

Phd clia xung laser dugc phan tich béng giao thoa k& Fabri - Pero dugc
tao béi cdc guong c6 hé s phan xa tinh theo nang lugng o ~1 va ndm
cdch nhau mot khoang L. Xéac dinh d¢ dai cia xung sau khi qua giao
thoa k€. _

Tim céc -bién do dao dong cuc dai va cuc tiéu bén trong hop cong
huéng Fabri - Pero dwgc diéu chinh cong hudng véi séng don sac
chi€u vuéng goéc cé bién do 4,. Hé s6 phan xa cla cdc guong tinh
theo cudng do p =0,95. Bo qua sy hdp thu 4nh sdng.

X4c dinh nang sudt phan gidi cha giao thoa k& Fabri - Pero, néu ti s6
gifta bién do cuc dal va bién dd cuc tiéu cta dao dong beén. trong giao
thoa k& dugc chi€u vudng géc boi dnh sdng budc song A =600nm
bing e = 4, /A, =90. Khoang cich giiia céc guong L =4cm.

Biic xa laser budc séng A =630nm chi€u vudng gdc téi mot mang
trong sudt dang bay hoi. Do day clia mang duoc ki€m tra bang cich do
cudng do cha bic xa di qua né. Cudng do thay ddi tudn hoan trong qué
trinh bay hoi sao cho I, /1, =0,84. Bé qua sy hap thy dnh sing
trong mang. Hdi v6i do day nhd nhét cha mang bang bao nhiéu thi
cudng do6 4nh sang qua né dat gid tri 16n nh4t?

Trén nén phim bi bAm moét mang mong trong sudt, dé day chia né duge
kiém tra bang cich do phin phén xa ngugc lai (theo nang hrong) cia
biic xa laser bu6c séng 4 = 0,63 um. Phin phan xa nay dao déng theo
chiéu tang d¢ day ciia mang va nhan gié tri nhd nhét bing 2.107. Hoi
khi d6 do day cha mang bang bao nhiéu? Bic xa chi€u vuong géc t6i
bé mit clia mang. Hé s& phan xa trén ranh giéi mang - nén phim (theo
bien do) 5 =—1/7. Xét trudng hgp gin diing vdi hai tia sédng.

Mot xung dnh sang khé kién ¢6 d¢ dai 7 duge chi€u song song vdi truc
giao thoa k& Fabri - Pero va sau dé duge diéu tiéu 1én ving nhay cia
mdy thu quang hoc. Khoadng cdch giita céc guong trong giao thoa ké
L=15cm, hé s6 phan xa cla cdc guong theo nang lugng p = 0,99.
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Véi gid tri nao clia 7 thi trong dong quang dién xuat hién cdc dao dong
tit dan? Xéc dinh tén s6 dao dong f, thdi gian dic tnmg T cua dao
dong tat ddn va s§ dao dong N cha dong quang dién trong thdi gian T.
Quaén tinh ciia mdy thu quang hoc duge xem i dii nhd.

8.99. Anh sdng kha kién tir mot ngudn gin don sic ¢6 dé réng vach quang

phd Af =10 Hz dugc chiéu lén giao thoa k& Fabri - Pero va song song
Vi truc cla nd, sau d6 dugc di€u tiéu 1én ving nhay cla mdy thu
quang hoc (H.341). Xac dinh khoang céch L giita cdc guong cia giao
thoa k€ v hé s6 phan xa cia chiing theo ning lugng o dé trong dong
quang dién cé thé ghi

dugc dao dong trong 4 2

thdi giando T~107s. — 2

Gid thigt thdi gian — 44— ——— e —0]
phan tng cia mdy thu — g _ 2

quang hoc d6i véi sy Z A

thay doi cufmg _gdé Hinh 341
khong vugt qud 107" s,

8.100. Trong laser He - Ne (4 =630nm) ngudi ta st dung hop cong hudng

quang Fabri - Pero v6i hé s6 phan xa cla cic guong theo ning lugng
£ =0,99. Chieu dai cia hop cong hudng / =10cm. Biét ring tai mot
Li€t dién nao d6 bén trong hdp cong budng chim tia sdng c6 mat phd
phéng, con su phan bé cudng do 4nh sdng theo ban kinh dugc biéu

2
[
dién bang cong thic I(r I ex , trong d6 W, =.[—, klasé
g cong (r)= p{Mﬂ] g ]lzk

0
sOng. Xac dinh cuong dj 4nh sdng trén tryc hop cong huong cach hop
mot khoang L =10m, néu 1, =10° W/m

8.101. a) Khi lam viéc trong ving A = SO00A. véi céch tir Michelson phd

bic m bang bao nhiéu? Biét dé cao cic bac clha cdch tir & = 1cm, chiét
sudt thuy tinh »=1,5.

b} Tim khodng cdch géc 6 giffta cdc cuc dai chinh d6i véi ving phd
trén khi d6 rong cla bic ¢ =0,2cm.

8.102. Céch tir bac Michelson duge 1am it N =30 tdm thuy tinh ¢é chiét

208

sudt n=1,5, do day mdi t&m 4 =1cm. D4y lang kinh phai c¢6 do dai b

bang bao nhiéu d€ né cé néng suat phan g1a1 béng ning suat phan
gidi cla cédch tir bac dang xét ? Su tdn xa cha chiét su#t lang kinh

dny, /dA =956cm™!, bude séng A = 6000A.



§9. cO sG QUANG HOC FURIE VA

PHEP CHUP ANH TOAN CANH

9.1. Ba séng phing don séc vdi cdc bién do 1, a vi a (a <<1) dugc chi€u 1én
mat phing z =0 dudi cic goc 0, @, —a (H.342) sao cho tai diém
x=0 cic dao dong cing pha nhau. Khi xé dich mat phang quan st

vao ving z>0 dién ra su
thay déi do wong phan cia
anh giao thoa theo chu ky.
Hay giai thich hién tuong
trén. Tim céc vi tri cha mat
phing quan sdt, sao cho d¢
tuong phan cta anh giao thoa
dat cuc dai va cyc tiéu. N6
bang bao nhiéu?

X

—

I

[

Hinh 342

9.2. Tim phd ciia séng phing F(u) sau mot cach tir hinh sin duge mot séng
phing chi€u vuéng géc. HE s§ truyén bién do cua cich tif

t(x)=1+acosQx (a<l).

9.3. Tim phé clia séng phing sau mét khe rong a dugc mot séng phing
chi€u vuong géc. Gidi bai todn ndy néu khe dugc che bang cich tir ¢6
chu k¥ d va kich thudc céc khodng trong sudt 1a b (a = Nd, trong do

N la s8 vach clia céch tir).

9.4. Hai chim sdng phing don sic két hop c¢6 budc séng A4 =500nm va
c6 cac bién do6 4, vd 24, dugc chiéu
dudi gbéc « = +0,05 rad lén mot cich ¥

9.5%.

hinh sin véi hé s6 truyén bién d¢
7(x) = (1+cosCx)/2. Tai diém x=0
cic séng nay tao nén cic dao dong

-
—

X

[\""--..
—

ngugc pha (H.343). Biét chu ky ciia
cach tit d =107 ¢cm. Hiy xéc dinh phd
khong gian clia séng sau khi di qua

céch tu.

il

Hinh 343

Mét binh nhé hinh hop chit nhat dugc rét benzen toluen, tron.g toluen
¢6 kich thich cdc séng siéu 4m béng thach anh &p dién. Tam thach anh
dugc dat song song véi thanh binh. Céc song siéu m do tam thach anh
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kich thich dugc phan xa tit mét trong cdc thanh binh, vi viy trong
chat long xuat hién séng siéu am dimg. Hoi chu ky bién thién theo
khong gian clia chi€t suat 1éng khi cé séng siéu 4m dimg trong né
bang bao nhiéu?

9.6*. Tren hinh 344 biéu dién so d6 thiét bj quan s4t nhiéu xa 4nh sdng trong

9.7.

9.8%*,

s6ng siéu am. Séng siéu am dimg duge tao ra trong binh K. Tam thach
anh P dat song
song voi day AC B D

sao cho séng do gty
né tao ra truyén W‘ Bty K
theo huéng song ¥ E_:__E_E_: ; T
song vGi AB. \L ity

Cuc dai nhiéu xa ]
va cuc tiéu quan 4 C
sdt dugc trong . - Hinh 344

ong T dat & xa

vé cyc. Hiy ching minh ring géc nhiu xa @ d6i v6i cuc dai bac m
dugc xac dinh tir di€u kién Asiné = mA.

Hubng ddn. Luu ¥ ring tdn s6 ctia cac dao dong siéu am vo cung bé so
v6i tdn 56 dao dong 4nh sang.

Nhiéu xa 4nh séng trén séng siéu am trong benzen toluen quan sat
dugc trong thi€t bi mo td & bai truée. Trong vai trd ngudn sang nguoi

ta sit dung vach xanh luc ctia thuy ngan (4 = 5461;1). Thay cho 6ng T,
¢ sau binh ngudi ta dit mot thdu kinh hoi tu tiéu cu £ =30cm. Cic
vach nhiéu xa nhin dvoc tai mat phing tieu cta thau kinh va duge
quan sdt qua kinh hién vi ¢6 thang do. X4c dinh van t6c am thanh v
trong toluen, n€u khodng cich gita hai cuc dai lién tiép
Ax = 0,546 mm, t4n s6 séng siéu Am J, = 4000 kHz.

Lign c6 thé dya vao dac trung chia 4nh nhifu xa Fraunhofer trén séng
phang siéu 4m d¢ khing dinh: ¢6 hay khong x4y ra nhiéu Xa trén song
siéu 4m chay hodc séng siéu am dimg dugc khong? B qua su hap thu
song siéu am.

9.9*. Néu chit 16ng ben ong cé séng siéu am dimg duge quan sat dudi kinh
- hién vi thi nh& sy khong déng nhat ctia chat léng ¢6 thé thiy o duge
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cdc van t6i va van sang. Khoang céch gilta hai van t6i lién ti€p hoic
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9.10. Tia laser He - Ne ngang ¢6 budc séng A = 0,63 pm chi€u vudng goc toi

9.11.

9.12.

9.13.

9.14.

mét binh thuy tinh méng dung nude. Trong nuéc c6 song siéu am
dimg. Huéng truyén clia séng siéu 4m vudng géc voi huéng cua tia tdi.
Do s nhiéu xa anh séng trén séng siéu am ma nhiing song nhiéu xa
dau tién bi léch mét goéc ¢ = 5,7°. Anh sdng nhiéu xa dugc phén tich
bing giao thoa k& Fabri-Pero day L =1cm. Hay xdc dinh thanh phén
phd ctia 4nh sdng nhidu xa va hé s6 phan xa clia céc guong giao thoa
ké dé c6 thé quan sat dugc cau tric pho. Van toc truyén am trong nude
v=15km/s.

Hai chim sang phéng don séc, két hop, cé budc séng A =600nm va
c6 cling bién do 4, duoc chiéu dudi mot @ = 0,06 rad len mét céch
tir hinh sin ¢6 hé s& truyén bién ¢ r(x) = (1 + sin<x)/2 (H.343). Tai
diém x=0 cdc séng ndy tao ra cdc dao dong cling pha. Chu ky céch
tir d =107 cm. Xéc dinh phd khong gian ctia cic séng sau cich .

z
cach tir thi cudng do cdc cuc dai nhiéu xa E t
bac mot 16n nhat va nhd nhai? Tim cdc gid bz
tri nay.  Hinh345
Mot chim séng phiing don séc budc séng '
A nhiéu xa trén hai cdch tit hinh sin
dat lién ti€p c6 hé s& truyén bién do
1 (x)=1,(x)=(1+cosx)/2. Khi dich
chuyén moét cich it doc theo tryc z véi van
téc v (H.346) cudng do cuc dai nhiéu xa bac
0 bién thién tudn hoan. X4c dinh tin s6 o
cha su bién thién nay va ti so giita cudng do
cuc dai va cuc tiéu.
Gi4 st ta ¢6 so d6 clia mot quang phd k€ (thiét bi dung dé nghién cifu
thanh phdn phé bic xa clia nguén sdng chija hai phd thanh phén).
Chim tia sdng chudn nhiéu xa trén hai céch tir hinh sin, mét trong hai
cach 1 chuyén dong v6i van t6c khong doi v (H.347a). Trén mat
phing tiéu cia théu kinh L, ngudi ta nghién citu sy phy thuge cla

Mot chiim séng phéing don séc ¢ cudng do
I, va buéc séng A phiéu xa trén hai cach tir x4
hinh sin dat lién ti€p cé hé s& truyén bién
do 7,(x)=7,(x) =(t+cosx)/2 (H.345).
Héi véi nhitng khoang cich Az nao giifa hai

bl b=

Hinh 346
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cuding do phé cuc dai thit nhat I(7) vao thdi gian. Sy phu thudc nay c6
dang nhu hinh 347b. Hay xdc dinh khodng cach twong d6i AA/1 gira
cdc thanh phén phd A vd A + A4 trong biic xa clia ngudn.

I

b)
Hinh 347

9.15. Khi quan sét céu tric pha (trong su6t) bing phuong phdap trudong t6i,
trong mat phéng tieu chung clia céc théu kinh L, va L, (H.348) trén
quang truc nguoi ta dat mét day din P. Céich tlr pha dugc tao thanh
bang s6ng siéu 4m dimg t4n s6 f = 20MHz. Tim khoang cach Al giita
cdc van trén man M va khoédng céch t6i da cho phép L__ tir man M
dén thau kinh L, d€ khi d6 vin quan sét dugc anh giao thoa. Dudmg
kinh cia théu kinh L, 12 D =4 cm, van tdc truyén am trong chit long
v=1,5km/s. Cich tir dugc chi€u vuéng géc bing séng phing
A=0,5um.

Hinh 348
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9.16. Khi quan sét cdu tric pha (trong suét) bing phuong phép trudng 16i,
trong mit phing tiéu chung céc thdu kinh L, va I, (H.348) trén
quang truc ngudi ta dat mot day din P, Xdc dinh dudng kinh cho phép

(d., vad,,) cha mot chch tit hinh sin chu k¥ A =2 mm, dugc chi¢u

vudng géc bang séng phang A = 0,5 um. Dudng kinh thau kinh L, 1a
D=2cm,titucy f=20cm.

9.17. Mot trong céc phuong phdp quan sit cdc ciu tric pha (trong sudt) la:
tai mat phéng tiéu chung clia hai thdu kinh L, va L, trén quang tryc
ngudi ta dat mot tam trong sudt P lam cham pha /2 (H.349). Tim su
phan bd cuong do /(x) trong mat phéng anh (trong mat phéng tiéu phia
sau thdu kinh Z,), néu vat nghién ctu [a mot cich tit pha hinh sin vi
hé s truyén bién do 7(x)=exp(imcos€x), m<<1 - nam trong mat
phing tiéu phia truéc cla thdu kinh Z;. Sy phan bo cudng do s€ thay
déi nhu the nao néu sir dung tdm 1am cham pha 3z /2 ? Do twong phén
thay déi nhu thé nao, néu nhy t&m c6 hé s6 hap thu k?

-
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L, L;
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Hinh 350
9.18. Mot c4ch tit pha hinh sin c¢6 do sau bi€n diéu m <<1 dugc dat trén mat
phing tiéu phia truéc cla thdu kinh Z, va dugce chi€u bang chum tia
séng phan cuc thing don sdc song song, budc séng A. Xac dinh do day
va huéng clia t4m tinh thé nho dat trong mét phang Furie (H.350) sao
cho khi d6 do tuong phin (do 18) cia anh trén mén la 16n nhat. D6
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9.19.

9.20.

9.21.

214

tuong phan lén nhat va nhé nhat khi quay tdm phan cuc quanh quang
truc (tAm phan cyc nam giita th4u kinh Z, vi man) bang bao nhiéu?

D& quan sdt vat thé pha (trong sudt) trong mat phing tiéu chung ciia
céc thau kinh Z; va L, ngudi ta dat trén quang truc mot tdm phan cuc
Iy twéng nho, né 1am cho anh séng di qua bi cham pha 27 (H.351).
Xéc dinh d6 rd clia anh giao thoa trong mat phing tiéu sau cia thiu
kinh L, n€u chi€u chim tia siang phang don sic, phan cuc udn lén
cach tr pha ¢ he s6 truyén bién do 7(x) = exp(i.0,2.cos k) duoc dat
& mat phing tiéu trude cia thiu kinh 7,

L‘J L) A

—_— tdm
phdn cuc
— 1_/
———
b T !

Hinh 351

Mot céch tlir bién d6 hinh sin c6 he s6 truyén bien do
7(x)=(1+cosCx)/2 dugc dat trén mat phang tiéu ctia L, (H.352) va
dugc chi€u vuong géc bing séng phang (bude séng A). Hoi do tuong
phin cita dnh trén mat phéng Ox bing bao nhiéu, néu trong mat phing
tiéu chung cla hai thau kinh trén quang truc ngudi ta dit mot 14m
trong suét lam chim pha /2 (thoA man didu kién
(n—1Dd=mi+A1/4)?

1

1

!

|
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EE:'

|
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|

|

Hinh 352

Mot cach tir ¢6 hé s6 truyén qua 7(x) =1+ mcosCx, m <1 dat wén
mét phing ddu vao clia so dd Catron (H.353) dwoc chidu bing chum
sang song song don sic, phan cuc tuidn hoan, budc séng A. Xdc dinh
do day cha tm tinh thé nho dat trén truc clia hé trong mit phang Furie



va su dinh hudng tuong hé cho phép giita tam phan cyc va t4m tinh thé
néu d6 tuong phan (40 13) clia anh trén man 12 cuc dai. D¢ twong phan
clia 4nh bing bao nhiéu néu sau dé quay tam phan cuc mot géc 90"7

idm
LI_ : . phdncye

~
bbb
|
|
|
|
|
-
|
|

T VU AN DU SN B A

Hinh 353 :
9.22. Mot trong nhimg phuong phép quan sét cac vat thé pha (trong suot) la:
mit phang quan sit P dich chuyén mot khoang / so v6i mat phéng lién
hop véi vat thé P, (tic 1a mat phing chifa dnh cha vat thé theo quang
hinh hoc) (H.354). Khi d6 d6 tuong phin cia anh thay ddi tudn hoan
khi ! bién thién. Tim chu k¥ d cia cach tr pha hinh sin, néu trong so
d6 cho trén hinh v&, anh d nhan dugc 1an dau khi /, = AL. V& nhiing

gia tri khac nao cha [ thi anh s€ thay 16?

X

I’P,, P

——
—
el
——

o ! 2
Hinh 354

9.23. Trong so 46 quang hoc (H.355) ddi tugng nghién citu la mot céch tir
nhiéu xa c6 s6 vach 16n va c6 budc bang d. Cch tir dirge chiéu vuong
géc bang song phing don sic. Néu trong mat phing tiéu chung cua hai
thau kinh ngudi ta dat mot cach tir twong ty thi anh nhan duge ctla cach
{if thit nhat khong déi. Xdc dinh khoang thoi gian t6i thiéu 7 gilta cde
thoi diém xuét hién anh ctia céch tlr, néu géc t6i clia séng san d6 thay
ddi theo quy luat a()= 2AA/d)sin2nft), trong d6 tan 6
£ =1Hz,A/d <<1. Gié thiét rang d6i v6i budc di cho cha céch tir thi
tiéu cu cua céc thau kinh 1a cuc tiéu. ) L
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9.24.

9.25.

9.26.

9.27.

216

Trong so dé quang hoc (H.355) d6i tuong nghién ctu 1A mét cich tir
phiéu xa c6 s6 vach 16n va ¢6 budc bang d,. Cich tir duge chidu vuong
g6c bang séng phing don sic. Néu trong mat phéng tieu chung cta hai
thau kinh dit mét cich tit ¢6 bude 16n gip d6i cdch tlr thi nhat
d, =2d, thi nh nhan duoc clia céch tit thit nhat khong déi. Xéc dinh
khoéng théi gian t6i thiéu 7 giita cdc thi diém xudt hién anh cha cich
tr, néu géc t6i cha séng sau d6 thay ddi theo ham
a(t) = 2(A/d,)sin(27ff), trong d6 tdn s6 f=1Hz, A/d, <<l. Gia
thi€t rang d6i véi budc da cho chia cach ti thi tidu cif cha céc thau kinh
12 cuc tidu.

Hinh 355

Khi chi€n vudng géc mot chiim tia sdng song song don sic vio mot
cdch tlr bién do hinh sin thi trong cac mat phing tu sao chup P sé t5i
tao lai 4nh cha né (H.356). Néu sau cdch tir dat mét t4m dong chat
phang song song day

k=30 mm, chiét suat #
r thi tat ca cic mat

phing anh di chuyén ~
theo truc z mot lugng —
Az=10mm. Hay xdc —
dinh n, n€u ti s6 giita &
budc séng A va chu
k¥ d cta cach ur 13 rat Hinh 356

nh6 (1/d <<1).

Mot cdch tit nhiéu xa kich thuée L, chu k¥ d duoc chiéu vudng géc
bang chitm tia sing phing (buéc séng A <<d). Anh clia né dugc tdi
tao trong cdc mat phéng ty sao. Xdc dinh s& 4nh quan sat duge sau
céch tir ma trong d6 vin phan biet duogc cau tric cha nd {cach tir).

Khi quan sdt béng phuong phap tuong phén pha mét cich tir pha
hinh sin véi he s6 truyén bien d§ 7(x)=e™*** m<<1, do nhim

|
|
|
|
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9.28.

19,29,

9.30.

ngudi ta dat tdim pha F c.:hc méit mdt trong cdc cuc dai nhiéu xa bac
mot trong mat phing tiéu chung (H.357). Tim sy phan b8 trudng
trong mat phing anh P. Cin phai dich chuyén mat phéng anh mot
khoang t6i thiéu [ biang bao nhiéu dé thdy anh nguyén ven cla cch t?
Lam ro 101 giai bang gidn d6 vecto. Gid thiét cdc gbc nhiéu xa rat nho.
Budéc séng A.

)
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F t
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Hinh 357

Hai cdch tir duoc dat k& ti€p va tiép xic nhau véi cdc hé s6 truyén qua
T, =(l+cosx)/2 va r,(x)=exp(imcoslx), m<<1 va duge chién
vuéng géc bing séng phing don sic. Ti s6 gilfa cic cudmg do séng
nhiéu xa bac +1 thay ddi nhu th€ ndo néu dich céch tir thit nhat theo truc
x mot phén tu chu ky? Hiéu pha dao dong clia trudng trong céc nhiéu xa
bac +1 bang bao nhiéu?

Séng phing don sic (budc séng A = 5000 1?&) nhiéu xa trén mot cach tir
bién do hinh sin, sau dé di qua giao thoa k& Fabri - Pero vé6i khodng
cach gilta cac guong L =2cm. Hbi véi chu k¥ 4 cuc dai nio clia cach
tir thi do tuong phan cuia anh giao thoa trong mat phéng quan sat s 1én
nhat?

Mot hé quang hoc gém hai thau kinh giéng nhau véi mat phing tiéu
chung; f 1 tiéu cu ciia cdc th&u kinh. Cich tir bién d6 hinh sin nim
trong mét phing tiéu phia trudc chia thau kinh thi¥ nhét, 4nh clia né

. quan st trong mit phang tiéu sau cha thdu kinh thit hai. Héi tinh chat

9.31.

ctia anh phu thudc vio ti 6 giita tan s6 € cha cdch wr va dudng kinh D
cta thau kinh nhv thé nao?

Anh séng tir mot nguén diém chudn don sic § duoe lim chudn bing
kinh vat L, va chiéu lén h¢ hai ciach tir nhiéu xa pha gi6ng nhau
(H.358). Khi dich chuyén theo phitong ngang mot trong nhiing céch tix
thi mdy thu quang hoc @ ghi duge cudng do dao dong tai cuc dai
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9.32.

9.33.

9.34.

218

nhiéu xa thi nhat. Gia thiét cac gée nhiéu xa rat nho, xdc dinh budg
séng A clia ngudn va do rong cha phé bifc xa A4, néu biét ring cudng
do cuc tiéu ddu tién quan sat duge khi khodng céch gitta cdc cach ti
L =1, =2cm, con bién d¢ dao dong bang khong khi L > L, =20cm.
Chu k¥ cha cich tir d =107 cm.

L;

Hinh 358

Khi tao anh toan canh clia mot vat phing A trong bifc xa laser, mot
chum tia sdng dugc tao ra bing ling kinh L, nim trong mat phing
cha vat (H.359). Anh do :

va anh that cbha vat ndm
& dau khi chi€u sing
toan canh man G? Bic
xa laser gia thiét 1a séng
phang don sic. Géc lech
tia sdng qua lang kinh

bing #. Khoang cdch tir

vaitdénman G la L.

Tim hé s& truyén bién do #(x) clia dnh ba chiéu clia mot nguén séng
diém, néu sir dung séng phing chi€u vuéng géc 1én mat phing man
anh lam séng nén. Khodng céach tir nguén dén man ia L. Gia thiét do
trong sudt chia anh ba chiéu ty 1& thuan véi cudng do sdng khi tao anh.
Tim vi tri clia 4nh thuc va anh 4o khi tdi tao anh bing séng phéng. Vi
tri clia anh dugc tao lai thay doi nhu theé nao, néu khi tao anh str dung
chtim tia Iam nén nghiéng mot géc 67 Xdc dinh kich thude t6i thiéu
cia anh ba chiéu a_, dé ¢é thé sir dung hét néing suat phan giai
n[vach/mm] ctia mang thudc anh. Tim kich thudc b clia anh tao lai.

Anh ba chiéu duoc ghi trén mot tim c6 ban kinh r = 5 cm. Chiéa bing
anh sing don séc budc séng A =0,5pm vio tdm ndy nhan duge anh
& khoang ciach L =1m. Tim d9 khong thudn nhdt cho phép cla 4dnh



9.35.

9.36.

9.37.

9.38.

9.39.

sang A dé van c6 thé sir dung hét nang suat phén giai Iy thuyét coa
dnh ba chiéu.

Ngudi ta nhan duge anh ba chiéu cha mét vat thé khong 16n nam céch
anh mot khoang L = 50 cm. Héi kich thuéc D cha tdm phim phai bing
bao nhiéu dé c6 thé phan biét trén anh cdc chi ti€t ¢6 kich thude
b= 0,01mm. D6 khéng don sic AZ cha 4nh séng khi tao anh ba chiéu
cho phép dén bao nhiéu? Budc séng A = 0,5 pm.

Khi tao anh ba chiéu clia mét vat nam & khoang cich L =1m ngudi ta
sit dung bitc xa laser He - Ne (4 = 6300A). Anh duge téi tao lai bing
ngudn chuén don sic v6i do rong géc a =10"rad. Kich thudc nhod
nhét cia céc chi tigt trén nh tdi tao lai bing bao nhieu? Do don sdc
cha 4nh séng cin phai c6 bing bao nhiéu? '

Bic xa laser He - Ne (A= 63005&) dugc sir dung dé tao anh ba chiéu.
Khoang c4ch tir vat dén anh L =1m. Hoi kich thudc t6i thiéu cta chi
ti€t d c6 thé tai tao dugc bing mot ngudn sdng khong don sic véi do
rong ddi AA=9A bing bao nhiéu? Kich thudc D can thiét cia 4nh ba
chiéu khi dé bang bao nhiéu?

Mot chét diém chuyén dong song song véi mot tdm phim ghi anh ba
chiéu ctia nd. Xdc dinh van t6c v cha chat di€ém dé anh ¢6 s6 van tron-
cuc dai. Chét diém va anh dugc chi€u séng béng séng phang ¢6 budc
séng A =0,5um vudng géc mat phing tdm phim. Kich thudc tdm
phim - D = 0,1 m, khodng cdch gilta chat diém va tam phim L=1m,
thoi gian 16 sdng 7 = 0,01s. Tim nang suét phan gidi cla anh ba chiéu
Al theo huéng chuyén déng cha vat.

Pé ghi anh ba chiéu khéng cdn tia nén ngudi ta st dung so dé duge
mo ta trén hinh 360. Vat § dugc chi€u sing bing chum tia don séc
song song A niam cich mit phing dau B, mot khodng L, con tdm phim
(4nh ba chiéu) ndm trong mét phang cudi P. Tai mot diém trong mit
phéng Furie (mit phing tiéu chung) cha thau kinh L, va L, dat mot
man nhd M khéng trong sudt. Gia thiét vat S 1a céch tir hinh sin ¢6 hé
8 truyén t(x)=(1+cosQx)/2 v man M che mét cyc dai nhiéu xa
thit nhat. Tim su phan b6 cyong d6 trén anh ba chicu, gia thi€t dudng
kinh céc thau kinh cho trudc va bang D. Tim vi trf cdc anh téi tao lai
(dé tai tao 4nh st dung séng phing chi€u vudng géc len anh ba chiéu).
X4c dinh kich thudc can thiét clia man M khong trong sudt.
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Hinh 360

9.40. D€ ghi anh ba chiéu Ién phim c6 chiéu day 16p thudc anh % =5um

9.41.

220

~ duge trong bic xa laser 1én mot tdim phim

ngudi ta chiéu hai séng phing don sic (4 =15.10"cm) c6 ciing bién
do. Mot séng (séng nén) chiéu vuodng gée 1én tdm phim, séng thi hai
(qua vat thé) chi€u dudi géc & = 60° so v&i phap tuyén phim. Gia thiét
chiét sudt cia mang thuGe 4nh » =1. Hay xé4c dinh khoang cédch giita
céc 16p c6 do den thudc anh cyc dai (cuc dai giao thoa). Tia sdng chiéu
161 tdm phim theo phép tuyén sé di qua bao nhiéu |6p nhu vay?

Cach tir nhiéu xa ndi (ba chiéu) dugc tao
bing cich chup anh cic van giao thoa thu

¢4 nang sudl phan giai cao. Gid st hai
chiim birc xa laser rong budc séng A chiéu
lén tdm phim phéng dudi cdc géc +a va
—a (H.361). Cuong d6 biic xa trong hai
chum tia lan luot 1a 47, va I,. Sau khi
tréng phim va xr 1§ tdm phim, ngudi ta
chi€u né bang chum tia cudng do 47, va cé ciing budc séng A. Chiim
tia nay chi€u t4i bé miat cia céch tlf ndi vira nhan duoc trén day dudi
g6¢ & so v6i phap tuyén. Gia thiét do trong suét bién do cla cach tlr ty
I¢ v6i cudbng do sang khi tao anh, hay xéc dinh phé cha séng phing sau
khi qua céch tir.

tgm phim

Hinh 361



10.1.

10.2.

10.3.

10.4.

10.5.

§10. HIEN TUONG TAN SAC ANH SANG.
HIEU UNG DOPPLER TRONG QUANG HOC

Sau khi xét xung dang chdng chat clia hai séng di€u hoa sin(wf — kx)
va sin(@'t — k'x), tim van t6¢c nhom u. Gia thiét ring o ~ o', k = k'.
Biéu dién tdc d6 nhém u = dw /dk qua van 16c pha v va dv/dA4, ciing
nhu qua v va dn/dA.

Su phu thugc ctia van téc pha v vao buéc séng A duge bi€u dién bang
mot dudng cong (H.362). Hay ching minh rang doan OA trén tryc v
tao boi tigp tuyén véi dudng cong tai diém A, bang van téc nhém d6i
v6i budc séng A =4, (bi€u dién cia Erenfest).

Nhiéu loan cta séng phéng lan truyén trong méi trudng theo quy ludt
tin sac tuyén tinh v=a+bA, trong dé6 v
v 12 van 16c pha, a v b 1a céc hing s6.
Hay ching minh ring bat cif nhiéu loan
ndo thi dang cua nd, dii thay déi lien
tuc van s& dugc khoi phuc mét cich
tudn hodn sau méi khoang thdi gian
t=dA/dv=1/b. Chitng minh rang ti
s6 giita quing dudng § ma séng nhiéu
loan di dugc trong thoi gian 7 trén va Hinh 362
do6 16n ciia rding bang van tdc nhom.

e ———

£

7

Hiténg ddn. Bat ci nhiéu loan phing nao tai mot thoi diém bét ky déu
c¢6 thé thu duoc bang cich chéng chat cdc dao dong hinh sin. Mai dao
dong sin di chuyén theo mot hudéng ¢6 dinh véi van tdc pha ciia minh.
Do d6 dang clia nhiéu loan luén thay ddi. Khéng dinh trong bai tap c6
thé ching minh dugc néu chi ra duge réng ton tai khoang thoi gian 7
dé sau khi né tr6i qua thi vi tri tuong d6i ban diu cia cic dao dong
sin dugc khéi phuc lai. Chi can lap luan d6i v6i ba dao dong hinh
sin {3 a0, su tdng quat hod cho s6 16n hon céc dao dong la khong c6 gi
dac biét.

Tinh van t6c nhém u déi voi cdc quy luat tan sic khic nhau (v 12 van
tdc pha): -
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10.6.

10.7.

10.8.

10.9.

a) v=a (a=const) - moi trudong khong tin sic, vi du séng am trong
khong khi; '

b) v=aa - song trén mat nudc do luc hdp dén sinh ra (séng hap dan);
o) v=al/Ja - séng mao dan;
d) v=a/A - dao dong ngang cla thanh;

e) v=+c? +b*2 - séng dien tix trong ting ion (¢ 14 vin tSc 4nh séng

trong chan khong, A - budc séng dnh sang trong méi trudng, xem bai
10.16);

f) v=cw/yw'su - c*a® - séng dien tir trong Sng dan séng thing chia
day méi trudng tin sic v6i hing s6 dién méi £ = (@) vi hing s tir
thdm p = p(w) (c 12 van t6c 4nh sang trong chan khong, « 13 hing s6
phu thadc vao kich thude va hinh dang tiét dién cha 6ng din séng).

Vi quy luat tin sic ndo clia moi trudng khong tix tinh £ = g(w) 14p
day mot 8ng dan séng thang hoac khong gian vo6 han thi mdi lién he
giifa van t6¢ pha va vén téc nhém cia séng dién tir 6 dang vu = ¢2?
Hay chimg to ring trong diéu kién cla bai tap truéc vi ca trong
trutng hop khi bén trong dng dan séng 12 chan khong thi van tdc pha
clia séng dién tir trong 6ng din séng 16n hon véan t6c 4nh sdng trong
chén khong.

Tim van t6c nhém « cla biic xa Roentgen trong moéi trudng néu géc
gi6i han phan xa trong toan phdn khi nhimg séng ndy chi€u tir khong
khi dén méi trudng béng ¢. Chiét suat cta cac séng Roentgen xéc dinh
bbi hé thic »’ =1~ ] /w?, trong d6 w, 13 hing s6.

Michelson do van tdc 4nh séng trong cacbondisunfua theo phuong
phip guong quay. Chiét suét ciia cacbondisunfua d6i véi bude séng
trung binh céa phd nhin thdy & n=164, cdn dai luong
1+ %g{% =0,93. Hdi ti s6 gifta van t6¢ dnh sdng trong chan khoéng va

van tdc 4nh sdng trong cacbondisunfua do duge bing phuong phap
trén béng bao nhicu?

10.10. Tim cong thiic tinh hing s6 dién méi e(w) cha khi ion hos trong dién

trudng don sic E = E, coser. Bé qua sir va cham cia electron va ion.

10.11. Chi€t sudt c6 thé nhoé hon mot dige khong?
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10.12. Hé 56 dién moi cia plasma £(@) (xem bai 10.10) la 4m néu o < ;.
Trong trudng hgp nay chi€t suat n= Ve 1a s6 0. Néu ¥ nghia vat 1y
cua chi€t sust do.

10.13. S6ng vO tuyén lan truyén len phia trén. Hoi séng tn s6 nao c6 thé di
qua ting dién li (tdng i6n)? Nhimg séng nao s€ phén xa toan phan?

10.14. Tin hiéu v6 tuyén tin s6 f = w/(27) duge phét Jén trén va phan xa &
do cao xéc dinh. Xéc dinh mat dé electron tai di€ém phén xa.

10.15, Mat do electron trén Mat Troi & cach ranh gidi quang quyén
F=0,06R (R=69510"cm 12 bin kinh Mat Trdi) xap xi béng
N =2.10°cm™. Cic séng vo tyén tir ving ndy clia Mat Trdi c6 thé
161 Trai Dat duoc khong, nén budc séng (irong chan khong) béing:

a) A=1m;
b) A=10m;
c) A=50m.

10.16. Tim biéu thirc tinh van téc pha clia séng v6 tuyén trong tang dién ly
theo sur phu thudc vio buéc séng A trong tdng dién li (xem bai tap
10.10).

10.17. Mot laser CO, ¢6 budc séng trung binh 2 =10,6 pm biic xa hai tdn s6
gan nhau 13 f; vd f,. Biic xa laser ndy trén trong mét tinh thé phi
tuyén véi bitc xa laser Nd (A; =1,06 pm). Sy phﬁn tich bic xa trén céc
tan s6 téng hop (f; + f, vA f;+ f;) cho thiy ring cdc budc séng tuong
ing v6i ching cich nhau &4 =0,5nm. Hay xéc dinh hiéu budc séng
Al =2, — A, cia bifc xa laser. _

10.18*, Chiét sudt chia ting dién ly d6i vi séng v6 tuyén tdn s6 f =10 MHz
1a n=0,90. Tim mat do electron trong tang dién ly va van téc pha v,
van t6c nhém u d6i véi cac séng vo tuyen nay.

10.19. Xhi nghién citu qué trinh séng dién ti¥ phang tin s6 f =8 MHz qua
céc ting plasma phing déng nhdt véi mat do electron ty do
N =10°cm™, ngudi ta phdt hién ra ring cdc hé s6 truyén qua cla
niing lugng ciia cdc séng khac nhau 10 ldn d6i vé6i céc ting c6 do day
khéc nhau hai 14n. Bb qua cudng d¢ clia song phan xa tir mat sau cia
mdi tAng, hiy tim cac d¢ day d,vd d, cla chung.

10.20. Khi danh gid dic trung téng cong va dac trung trung binh cia plasma
giita cdc 5a0, cé thé sit dung sy kién thyc nghiém duge xdc 1ap ngay
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sau khi phdt hién xung dong vii tru. Do sy tdn sic clia plasma nén cic
xung bidc xa vé tuyén cua nhiing xung dong & céc tdn s6 thap thudng
cham so véi cdc xung & tdn s6 cao. Xét mot vi du 1Y twdng sau day.
Hai tin hiéun don sic ¢6 bude séng 4, =3cm, A, =5cm truyén trong
plasma. X4c dinh t6ng s6 n electron tu do trén dudng di cla céc tin
hi¢u (tic 1a s6 electron trong mét hinh tru ¢é dién tich Iem?® va ¢é
chiéu cao bang khoadng cdch tif nguén dén mady thu), n€u hai tin hiéu
dugc phét dong thai va sau d6 cham nhau Af =107s, Mat do electron
dii thay d6i doc theo dudng di cha céc tin hiéu nhung chiét suét tai moi
diém déu xdp xi béng 1. Xdc dinh mat do trung binh N cla céc
electron ty do trén dudng di cla cdc tin hiéu, n€u do cham twong doi
cha ching As/¢,=107" («, 1 thdi gian truyén tir nguén dén mdy thu).

10.21. Bifc xa xung cia ngudn xung vii try CP1919+21 dtdn s6 f, =80 MHz

di dén Trai Dat cham Ar=7s so vdi xung tuong dwong & tin s
/2 = 2000 MHz. Tim khoang cach L tir Trai P4t dén nguén, néu gia
thi€t mat d¢ electron trung binh trong khoéng khéng gian giita cic sao
1A N ~0,05cm™.

10.22. Ngudi ta do van tdc tén lira khi phéng thang dilng bing vo tuyén dinh

vi xung, dat tai diém phéng. Trén man vo tuyén theo truc thdi gian ghi
lai thoi diém phdt hai xung lién tiép va thoi diém thu ching sau khi
phan xa tlr tén lita. Vi khéng bié€t chinh xéc van toc truyén séng vo
tuyén trong tdng dién ly nén xudt hién sai s khi xéc dinh van tdc tén
Iira. Tim sai s6 tuong d6i (Av/v) khi x4c dinh van tSc tén lira, biét
rang mét d¢ cuc dai cla céc electron trong ting dién ly N =10°cm™,
tdn s& lam viéc cla v6 tuyén dinh vi f = 400 MHz.

10.23*. B¢ kiém tra Thuyeét twong d&i ngudi ta sir dung séng vo tuyén dé do

chinh xdc cic thong s& clia quy dao vé tinh Trai D4t. Tuy nhién do su
khtic xa clia séng vo tuyén trong ting dién ly ¢6 mat do electron trung
binh ¥ =10°cm™ nén xudt hién céc sai s6 do. Xac dinh tan s& nhd
nhat £, cin thiét dé thuc hién duge cac phép do nay.

10.24. Xic dinh s6 electron tr do trong nguyén tr bac Ag n€u mang bac
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trong suGt dai vdi tia tir ngoai bat ddu tir nang luong « = SeV. Nguyén
tir khéi cia bac A4 =108, kh6i lugng riéng p =10,5 g/em’.



10.25. Chim tia Roenigen song song budc séng A =0,1nm chi€u t6i mot
thdu kinh mong hai mat 16i lam tir Beri (kh6i luong riéng cha Ber
p =185 g/om’, s§ thi ty Z =4, nguyén 1wt khéi 4 =9) véi hai mét
c6 cung ban kinh cong R=40cm. Gia thiét dudng kinh thdu kinh
D =9cm, tim géc phan k¥ ¢ cha chum tia sau khi qua thau kinh.

10.26. Séng phang A =1 00;& (tir laser Roentgen) chiéu 1én mot man lam ty
°Be (khdi luong riéng cha Be p =185 g/om®). Trén man c6 mot 16
tron dudng kinh d =2,45.107 em. Khoang cich dén diém quan sit P
1a L=1m. Xac dinh d6 day h cia man khi cudng do tai diém P cuc
dai (bd qua su hdp thu va phan xa). Xdc dinh tri s6 cua cuong do cuc
dai (d6i v6i bifc xa Roentgen céc electron Be ¢6 thé coi nhu t do).

10.27. Séng phing don sic 4 = 100;\ (tit bic xa laser Roentgen) chi€u 1én
mot tdm tron tir jBe (kh&i luong riéng clia Be p=185gicm®).
Khoang cdch dén diém quan sit P 1a L=1m. Xdc dinh dudng kinh va
do day cha tam dé cudng d¢ tai P cuc dai. Xéc dinh gia tri cuc dai do.
B6 qua sy hap thu trong tim (d6i v6i bitc xa Roentgen céc electron Be
c6 thé coi nhu ty do).

10.28*. Mot guong, ma ndé cb dang
parabol xoay bi kéo cing, diéu’
tieu tia Roentgen mém nhd su
phan xa toan phédn bén trong khi
tia dén dudi céc géc trugt a cich
xa dinh parabol (H.363). Xdc dinh
géc hoi tu @ cha céc tia tai tiéu
diém cha guong doi véi blc xa : _

Roentgen c6 nang luong 2keV, néu guong duge lam tir jBe (khéi
luong riéng clia Be p=185 g/em®, S6 thit tr Z =4, khoi luong
nguyén tit A=9).

- Hinh 363

10.29. Biic xa Roentgen chiéu len bé mat mot tdm sit Fe (khdi lwong
riéng cha sat o =7.8 g/cm’, s6 thi ty Z = 26, khoi lugng nguyén tlr
A = 56). Gia thiét ring d6i véi bic xa dit rén cac electron chia chét c6
thé xem nhu 13 electron tu do. Hoi chiét sudt cha sat d6i véi bic xa
Roentgen c6 budc séng trong chan khong A =8,6. 10~ nm khéc don vi
(khac 1) bao nhiéu 14n? Tim géc trugt S khi biic xa phén xa toan phan
“ngoai” trén bé mat tAm sat.
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10.30*. X4c dish cong suat N dé mét tia laser dudng kinh d =1mm gay ra

10.31. Cép quang c6 dang try thuy tinh

su dénh thing dién ciia khi. Quang dudng ty do ciia céc electron trong
khi & diu kién thi nghiem 1a la =107 cm, dién thé i6n hoa cia khi

U =10V, budc séng biic xa A = 5,107 c¢m.

(I6i) vGi chi€t sudt n, dige bao
quanh bang mot 16p vo chiét sudt
n, (H.364). Nguoi ta sir dung mot
thiu kinh tiéu cu ngin dé dan
xung dnh sing tir laser cé do dai
xung 7=510"s vio 16i. Xic Hinh 364

dinh d¢ dai xung & dédu ra ciia cp dai L =100 m. Bi&t ring dudng kinh
16i d 16n hon nhiéu so véi budc séng A. Van t6c nhém cia 4nh sdng
trong thuy tinh # =2.10°m/s va n, =1,02n,.

10.32*. D€ phit dong thdi nhiéu tin hiéu ngudi ta sit dung vé tinh dja tfinh

cia Trdi D4t v6i vai trd mdy phat thit céip. Hoi ¢6 thé phét déng thai
bao nhiéu kenh dién thoai véi dai rong 4Af; =3 kHz béng dudng truyén
nhu trén & tdn s6 trung binh 10GHz. Mat d¢ trung binh cic electron
tw do trén dudng di clia tin hiéu N =10°cm™. B$ qua 4nh huéng clia
céc ion.

10.33%, “6ng dan Roentgen” ¢6 dang 6ng mao din réng, thanh 6ng lam tix

chat rin (Si0,). Su bét lugng tir Roentgen trong “6ng din Roentgen”
duge thuc hi¢n bing su phan xa toan phén. Hai dudng kinh 6ng mao
dan va ban kinh cong clia “6ng dén Roentgen” bing bao nhiéu néu né
dugc ding dé truyén tia Roentgen mang nang lugng ¢ =10keV?

10.34*. Tim chiét sudt # cha khi va gradient clia né (chiét suat) theo dd cao
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trén bé mit sao Kim c6 khi quyén chita toan khi CO, v6i do phan cuc
phén tir @ =2,7.10 % cm?. Ap suit trén sao Kim F, =100 atm, nhiét do
t=500"C. Tim ban kinh cong r cua tia sing lic ddu phét ra theo
phuong ngang. Gid trj tim dwoc ¢6 din dén nhiing gi dac biét trong khi
quyén quang hoc? Gia téc¢ roi ty do trén sao Kim g, =0,84g,,.

Huong ddn. Bén kinh cong cha tia ngang xac dinh bing biéu thic
1 ldn :

r ndh



10.35. Cin tang kh6i luong riéng cha Trdi Dat lén bao nhiéu lin dé
trong Trai D4t, giong nhu trén sao Kim, xu4t hién sy kinic xa tron? :
Chiét suat khong khi ¢ ap sudt khi quyén (latm) bang #, =1,0003
(xem bai trudc).

10.36. Mot tia sdng truyén song song véi bé mat Traj D4t trong trong truong.
B qua chuyén dong cia khong khi, hay xdc dinh d6 léch clia tia sau
quing duong lkm. Ldy dp sudt P =latm, nhiét do T =300K, chiét
suat ctia khong khi #=1+ 3.107, .

10.37. Mot th&u kinh phéng 16i ban kinh cong R =100cm duge chiéu bing
séng phang don sic c6 tdn sG tang theo thoi gian theo quy luat

@— ),

1
diém dich chuyén v6i van t6c v =3km/s. Chiét sudt cha thau kinh

n=15. Sy tén sic cha thau kinh dn/dA = ~100 em™.

<<1, Ag =1pm. Xéc dinh hing s6 a néu liéu

w = w1+ at),

10.38. Mot xung phan cuc thdng ctia mot bic xa chudn don séc di qua hop
quang dién Pokkels dai /=10cm. Chiét suét cha hop tang theo quy
ludt n(f)=n, +ot. Hoi 40 dai xung va tdn s& trung binh cla né thay
d8i nhy the no khi di qua hop néu a =3.10%s'?

10.39. Chi&t suat clia mOt moi trudng trong sudt 1an can tin s6 @ bién thién
theo quy luat n{w)=n,— ANw- @,), trong do6 m= 1,5,
w, =410 s™, A=const, @ <@, Cho mot xung anh sdng ngén cé
t4n s6 trung binh @, do rong phé Aw <<|@ - wp| di qua mot 16p chat
46 day / =3 cm. Biét ring |@ — |~ 10"s™ va (@) — ny| = 0,01, Xic
dinh thdi gian xung di qua mot 16p-chat va so sénh véi thdi gian di
qua mot quing dudng nhu viy trong chén khi‘mg.

10.40. X4c dinh thdi gian dé xung 4nh sdng di qua ldp chit day /=1cm, cé
chiét sudt & lan can t4n s6 trung binh @ cha Xung
n(@) = n, — Alw — a), trong d6 @, = 410" s’ 13 tdn s cOong hudng
chia nguyén tir 16p chét, n, =15, Ala hing s6. Xét trudng hgp @ <@,
| — | 10757 va [(@)— | = 0.1, Gia thiét chiéu rong phé cla
xung Aw << |a_) - a)0|. B& qua su hdp thy anh sang. '

10.41%. D& mot tin hiéu xung ngan mo ta bang ham f(f) truyén qua moi
trudng nhidu xa ma kbong bi bién dang, ngudi ta tao & ddu vao moi
trudng mot nhidu loan séng phéng 1ap lai tin hiéu A7) theo chu ky 7.
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Héi & khodng céch t6i thiéu nao tir mat phing ddu vio s& lap lai tin
hiéu khong bi bién dang? Quy ludt tén séc ciia moi trudng trong dai
tan clia tin hiéu c6 dang k(w) = Bw’.

10.42. D€ mot tin higu xung ngdn mo ta bing ham A7) truyén qua moi

“truong nhiéu xa (d6 day L) ma khong bi bién dang ngudi ta tao & ddu

vao moi trlrong mot nhiéu loan séng phang lap lai tin hi¢u fir). Quy
luﬁt tin sic cha méi trudng trong dai tin cha tin hiéu c6 dang
k(co) Bo’. Hbi tan s 1ap lai t5i thiéu cén thiét phai béng bac nhiéu
dé khi ra khdi moi trudng tin hieu khong bi bién dang?

10.43. Plasma ldp nira khéng gian x> 0, mét do electron ting theo chiéu

séu theo ham n(x) = sx, u=const. Chiim song dién tiY c6 tan s trung
binh @ chi€u vuong géc véi dudng bien x =0, xuyén vao plasma va
bi phan xa & ving ¢6 mat dé t6i han, sau thdi gian 7 nao dé né duoc
ghi lai tai bién x = 0. Xdc dinh thdi gian .

10.44. Tang dién'ly cha Trdi Dt (& do cao ~ 100km), noi ¢6 mat dé electron

10.45%, T diém A (H.365) tia laser tdn s§ f,

10.46. Tim nita d6 rong vach H_ do hydré biic Xa

228

tydo N =10"cm™ va tir trudng khong déi B=0,5.10"T. soéng dién tir
c6 thé truyén doc theo dudng stc tir truong ndy (“ti€ng rit cha khi

quyén”) theo quy luat tén sic k% =

> trong do £ 1a s& séng, ¢ 13

dién tich electron, @ la van 16¢ géc, ¢ 1a van toc 4nh sang. Tim van t6¢c
pha va van t8c nhém cia céc séng d6 néu @ =10°%s7".

chi€u lén v¢ tinh dang bay véi van toc v. Tia
phan xa duge ghi tai diém B. Tim tin s6 f
cua tin hi¢u thu duge trén Trii Dat. Xdc dinh
nang sufit phan giai can thiét R clia mdy thu
quang phé dé tim duoc do higu chinh twong B
d6i tinh d6i véi sy dich chuyén tdn sé.

Hinh 365

 nhiét d6 50°C. Gia thi&t ring sy néi rong vach chi do hléu ung
Doppler gay ra. Budc séng vach H,lad= 6563A

Chit thich. D6 rong nira vach 1a dai lugng A4 =4y - A,,, trong d6 A,
1a bude séng dng v6i tam vach, 4, 1a bude séng ing véi [=1,/2.



10.47. Tim AA/2A néu ngudn chuyén dong véi van t6¢ v tr@ng mdt moi
trudng co chigt suét .

10.48%. Bitc xa laser Rubi bi tdn xa trén cac dao dong &4m trong nudc. Trong
qua trinh tin xa 4nh sdng xAy ra dich chuyén tdn Doppler. Hay xdc
dinh s& vach N clia mot cdch tir nhiéu xa qua d6 tai nhiéu xa bac mot
c6 thé phat hién duge sy dich chuyén tdn sd trong 4nh sdng tdn xa dudi
mot gée vudng. Bi€t van téc truyén am trong nudc v =1400m/s, chiét
suit chia nudc # =1,3. Gia thiét trong nudc ¢6 séng am theo tat ca cic
hudng c6 thé.

10.49. Mot cdch tlr nhiu xa phai c6 s6 vach N bing bao nhiéu, dé cé thé
phit hién duoc sy pha tron céc vach phd trong nhiéu xa bac hai trong
phd bifc xa Mat Trot (tai thoi diém nhat thuc toan phén)? Céc dit liéu
cén cho tinh s6 c6 thé thu dugc néu biét ring do rong géc cha Mat Troi
(khi quan sét tir Trdi D4t) a,,; ~0,01rad va vin tdc chuyén dong clia
Trai Dat trén qu¥ dao v, =30km/s.

10.50. Céc vach quang pho do khi néng biic xa bi md rong do céc nguyén tir
khi chuyén déng véi cic van t6c Khic nhau so véi ngudi quan sdt (hiéu
tng Doppler). Gia thiét sy phan bd van tdc cha céc nguyén nr 1a phan
b& Maxwell, x4c dinh kich thudc L ctia mét cdch tir nhiéu xa ¢d chu ky
d =1pm cén sit dung dé€ nghién ciu dang ctia cdc vach phé do *Ne &
nthiét d6 7 =1000K birc xa.

10.51. Mot sao doi gdm hai sao ¢6 khéi lugng gén bing nhan quay quanh
mot tam chung véi chu ki 7 =10 ngay dém va céch nhau mot khoang
L =2.10"km. Hdi cich tir nhiéu xa phdi c6 s6 vach N bing bao nhiéu
dé khi quan sét phd hydré nhin thdy trong biic xa cha céc sao doi nay,
c6 thé phat hién dugc chuyén déng quay tuong déi clia hé trong nhiéu
xa béc hai? Bing céch dé vé nguyén tic cé thé thay duge chuyén dong
quay cta hé néu 7 =10 nam khong? Nhiét dé bé mat cia cdc sao
T =6000K. ,

10.52. Ngudi ta quan sit dugc su thay déi tudn hoan 'trong phd bic xa cha
sao doi theo hiéu ting Doppler. Cic vach phd sau méi chu ky 7 =10
ngdy dém lai tdch thanh hai thanh phédn. Hiéu budc séng I6n nhat clia

hai thanh phan cia vach hydré A = 4340;\ trong bitc xa cha sao doi

nay la A1 =884A. Gia thiét ring sao d6i gdm hai sao giong nhau.
Tim khéi lugng va khoang céch giita ching.
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10.53*, Hay xac dinh bac cua van téc v ¢in thi€t dé tau vii try thodt ra khoi

Mat Troi sao cho nha du hanh ngéi trong tu véi mot phéd k& ¢6 cach i
nhiéu xa c¢6 thé thdy dugc chuyén déng ciia con tau d6i v6i Mat Troi

~ khi anh ta quan sit phin pho nhin thdy cla hydro Mat Troi trong nhiéu

10.54. Trong mét hop cong hudng quang gém cé

xa bac hai. Céch ti nhiéu xa dé phai cé s6 vach N bang bao nhién?
Nhi¢t d9 b€ mat cia Mat Troi T = 6000 K.

bon guong phang (H.366), cic séng 4nh sing
c6 thé truyén theo cdc hudng nguoc nhau theo
chu vi hinh vudng canh béng /. Néu cho hop
céng hudng ndy quay véi van dc € quanh
truc vudng géc v6i mat phang hinh v& thi céc
tan s& cong hudng £ d6i v6i nhitng séng truyén
nguge chiéu nhau la khéng bing nhau. Hiy - Hinh 366
gidi thich hién tugng va x4c dinh hiéu Af cha

cac tdn sG nay.

10.55. Xéc dinh nhiét d6 clia mot dén hydré déng vai trd nguén sing trong

11.1.

11.2.
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giao thoa k& Michelson, néu nhu khi dich chuyén mat trong cdc guong
thi s& van giao thoa cuc dai quan sit duge bing N =7.10*. Lic diu
cdc guong cia giao thoa k&€ dat cich déu tAm phan céach. Bo qua anh
huéng cia kich thude ngudn sdng.

§11. SUPHAN cyc ANH SANG.
QUANG HQC TINH THE VA QUANG HQC PHI TUYEN

Tim d¢ day t6i thiéu d ciia mot tdm thach anh duofc cét song song voi
quang truc dé sao cho 4nh sdng t6i phan cuc phing sau khi qua nd s€

phan cuc trdn (1, =1,5533, 1, =1,5442, 2 =5.10" cm).
Véi d6 day bang bao nhiéu thi tim bang lan (spat Aixolen) 12 tim day

mot phén tr bude séng d6i véi 4nh sing bude séng A, = 5880A va cé
thé quay mit phing phan cyc 90° d&i v6i dnh sang buec séng

A, =5740A? Higu chiét suat d6i v6i tia binh thudng v di thudng bing



11.3.

11.4.

11.5.

11.6.

11.7.

11.8.

11.9.

0,2 cho ca hai budc séng. Gia thiét tia binh thudng va tia di thuong di
theo ciing mdt hudng. .
Chim tia sdng song song chi€u vuong géc 1én tdm bang lan duge cét
song song v&i quang truc. Xéc dinh hiu quang 16 A cia cac tia binh
thuong va di thudng di qua t8m. Chiu day tdm béng 0,03mm,
n, =1,658, n, =1,486. '-
Chiéu diy 4 nhd nhat cha mot 18m mica bang bao nhiéu dé cé thé si
dung t4m nhu tdm day mét phén tu bude séng ddi véi dnh sing ngudn
Natri, néu déi v6i 4nh sdng nay céc chiét sudt clia séng di vudng géc
véi tam 1an luot 1a 7, =1,5941, »n, =1,5887.

Khi nhin vat & xa qua mot t4m tinh thé ludng chiét, phing, song song,
tai sao ta thdy mot anh chi khong phai hai giéng nhu trong trudng hop
hai vat dugc dat & gan?

Mot ngudi nhin vat & gin qua mot tam ludng chiét phing, song song
1am tir bang lan va thdy hai anh thuan phéng to clia vit, khi giita tdm
bang lan v vat diat mot thau kinh hoi tu cach vat 4cm. Sau khi dat mot
mét kinh thuj tinh hoi tu v6i tu s6 Sm™ ti€p xdc véi thiu kinh thi chi
cdn thdy mot anh. Hay xdc dinh tiéu cy f cia thau kinh.

Kinh chin gié va céc pha clia 6 t6 duogc trang bi bing cdc tam phén
cuc. C4n phai dat cdc tdm nay nhu thé ndo dé 14i xe c6 thé nhin thay
dudng do dén pha 6 10 chiéu sdng va khong bi anh hudng nhicu bdi
4nh sang d&n pha clia cdc ¢ t6 chay ngugc chiéu?

Mot chiim tia sang hep khéng phan cuc chiéu vuong géc lén mot tdm

‘bang lan va sau d6 chi€u vuéng géc 1én tdm bang lan thit hai ¢6 mat

phing chinh tao v6i mat phing chinh cha tdm thi nhat mot géc 30°.
Sau d6 4nh sdng chi€u lén man. Hiy mo td dnh nhan dugc va tim
cudmg do tuong d6i cha cdc vét quan sit duge trén man.

Chit thich. Céc t8m dugc cét sao cho quang tryc tao mot goc y véi mat
phing tdm. Khi dé
0<y <90

Trong thi nghiém giao
thoa Iang gita khe S va
hai khe §, va S, (H.367)
dat mot t4m phan cuc P ¢6
cdc truc chinh song song
hoic vuéng gbéc voi hai

If SI
e

S,
P

RERERRRRE

Hinh 367
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khe S, vi S,. Anh giao thoa trén man s& thay déi nhu thé€ nao néu céc
khe S, va §, dugc chan bang cic tdm day nita budc séng hudng
vudng gée vai nhau (song song va vubng géc véi céc khe)? Didu gi s&
xay ra néu quay tdm P mot géc 90°. S& quan sit duoc anh thé ndo néu
bd tdm phan cuc P? Xét bai toin nay néu thay cdc 14m day nita budc
séng bang cdc tim day mot phdn tr bude séng. Khe S, va S, gia thiét
hep (khoing mét budc song) con khoang cdch giita chiing rat 16n so
v6i 46 rong khe.

11.10%, Anh séng phan cuc thing mot phin dugc quan st qua lang kinh
Nicols. Khi quay lang kinh Nicols mot géc 60° so v6i vi tri tng véi do
chéi cuc dai thi d6 chéi cha chiim séng gidm di hai l4n. Tim do tvong

phéan ciia van giao thoa A= I—m’—‘# va ti s8 gilia cudng do cia dnh
sdng ty nhién va dnh sdng phan cyc thang (7, va I la cudng do
dnh sing cuc dai va cuc tiéu di qua lang kinh).

11.11. Cuodng do cta dnh sdng phan cuc mot phin duoc quan sat qua lang
kinh Nicols thay déi bao nhiéu 1an néu quay ling kinh mot géc 60" so
vdi vi tri tng véi cuong do cuc dai? Do tuo‘ng phan cua van giao thoa

Imax — f =0,5.
AU S
11. 12 Mot tdm phén cyc truyén qua 30% 4nh sdng n€u 4nh sang tu nhién
chi€u vao né. Sau khi anh sdng di qua hai t&m nhu vay cuomg dé anh
sdang con 9%. Hay tim géc ¢ gilia céc truc cha hai tam phén cuc.
11.13. Hon hop khong két hop cta dnh sdng phan cuc thing va 4nh sing
-~ phén cyc tron duge quan sit qua mot tim phan cuc. Ngudi ta tim dugc
vi tri clia tdm phén cyc tuong g v6i cudng do cuc dai cha 4nh sang
di qua nd. Khi quay tdm phan cuc mot géc a =30° cudong do sing
gidm p =20%. Tim 4 s6 gira ctrcmg d9 anh sang phan cuc tron 7, va
cudng do anh séng phan cuc thing i,

11.14. Hén hop khong két hop clia dnh séng phén cyc thing va 4nh séng
phan cuc ron duge quan sit qua mot lang kinh Nicols. Ngudi ta tim
duge vi tri clia 6ng nhom tuong ing véi cudong do cuc dai cha dnh sdng
di qua nd. Khi quay lang kinh t vi tri dé di mot géc quanh tryc cla
chim séng thi cudng do dnh sdng di qua gidm m =2 lan so vdi cuc
dai va tang bai 14n so v6i cuc tiéu. Tim ti s6 gifta cudng d¢ 4nh sing
phan cye trén /, va cudng do6 anh séng phan cyc thing 7,
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11.15. K&t qua bai 11.14 thay d6i nhu th€ nao néu dnh sang phan cyc théng
v dnh sang phéan cuc tron 1a két hop?

11.16. Hén hop giita 4nh sang phan cyc tron va dnh sdng ty nhién dugc quan
sat qua tam tinh thé day 1/4 budc séng va qua lang kinh Nicols. Khi
quay liang kinh quanh truc clia chiim séng ngudi ta tim dugc vi tri ma
cudmng d6 cuc dai clia 4nh sdng qua hé gdp m =3 lan cudng do cuc
tiéu. Tim ti sG gifta cudng do 4nh sdng phan cuc tron /, va cudng do
anh sdng ty nhién 7.

11.17. Chum séng don sic song song c6 budc séng A, phan cuc trdn phai,
duoe chiéu vuéng géc 18n tdm day nira budc séng. Tim trang théi phan
cuc chia dnh sdng sau khi di qua tdm nay.

11.18. Chim séng don séc song song budc song A, phan cuc tron phai, dugc
chidu vuong géc léen mot tdm phéan cuc, sau d6 1én tdm day nira budc
s6ng. Mat phéng chinh ctia tim phén cuc (cé chita vecto dién cha song
truyén qua né) hgp véi truc cla t4ém mot goéc a. Tim trang thai phan
cuc clia 4nh sdng sau khi di qua tdm day nira buéc séng.

11.19*, Cham séng don sac song song di qua hai lang kinh Nicols ¢6 cac
mat phing chinh xoay tuong d6i véi nhau mot géc « = 20". Gifia hai
lang kinh dit mot tdm tinh thé déng truc dugc céat song song vél quang
truc va [im thay déi hiéu quang 16 A/2 giita tia sang binh thudng va
tia dj thuong. Hoi géc B gifia quang truc clia 4m va huéng chinh clia
lang kinh tht nh&t phai bang bao nhiéu dé 4nh séng khong di qua h¢
nay?

11.20. Dé so sanh do chéi cia hai mit duge chi€u bang 4nh sing khong
phan cuc, ngudi ta quan sat tryc 1i€p mot trong hai mat, con mat kia
qua hai lang kinh Nicols. Héi ti s6 giita cdc d¢ chéi bang bao phiéu
néu dé roi clia hai mat xem nhu béng nhau khi géc giita hai lang kinh
a =60°7 Gia thiét sy mét mat 4nh sing trong méi lang kinh do sy
phan xa va hip thu chi€ém p =10% énh sdng 16i.

11.21. Mot chiim 4nh sdng song song ndm ngang, phan cyc elip. Khi di qua
tim dity A/4 budc séng v6i hudng xdc dinh, dnh sdng tr& thanh phén
cuc thing dusi goc a, = 23° so véi phuong thang ding. Néu quay ban
nay mot géc 90° thi toan b6 dnh sdng lai trd thanh phéan cyc thing dudi
géc o, =83 so véi phuong thing ding. Tim ti s6 giita cdc bdn truc
a/b clia elip phan cuc va géc nghiéng ¢ ciha tryc 16n.
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11.22. Hon hop khong ket hop cha dnh séng khong phén cyc, 4nh séng phan

cuc thing vi 4nh sdng phan cuc tron dugc phan tich bing mot kinh
phan cuc quay nhanh va médy thu quang hoc c¢6 dong phu thudc vao
cuong d¢ anh sdng. Khi dé do bién diéu cha dong quang dién
my =0,1. Sau khi dit trén dudng di cha cic tia mot tdm day A/4
ngudi ta thiy rang 4nh sdng giéng nhu ban diu 12 hén hop cha dnh
sdng khong phan cuc, 4nh séng phan cyc thdng vi 4nh séng phan cuc
tron nhung d6 diéu bién cha dong quang dién m, = 0,2. Xdc dinh do
phan cuc clia 4nh sang™,

11.23. Séng phang don sic phan cuc elip duoc chidu lén mot tAm tinh thé dit

phia truéc mdy phan tich. Khi d6 ngudi ta nhan thay ring ton tai mot
vi trf clia tdm tinh thé, sac cho cudng d6 4nh sing qua mdy phén tich
khong phu thugc vao vi tri mdy phan tich va bang 7. Khi khéng c6
tdm tinh thé thi cudng do 4nh sdng 16n nhat c6 thé nhan duoc sau mdy
phén tich bang /,. Xac dinh i s giifa cic ban truc cha elip phan cuc.

11.24%. Mot song 4nh sdng phang phan cuc elip. Do dii céc ban truc cla

elip dao dong twong Gng bing a va b. Cin phai dat t4m tinh thé ndo
trén dudmg truyén clia séng va hudng né nhu thé nao dé nhan duoc 4nh
sdng phan cuc tron:

a) Cung hudéng quay;
b) C6 hudéng quay nguge lai?

11.25. Mot chum tia séng song song phan cyc tron chidu vuéng géc 1én mot

man phing gém hai nita mat phing phan cuc tiép gidp véi nhau doc
theo mot dudng thing (H.368). Cic

“truc cua cdc t&ém phan cuc vudng géc ARRRRRY |

v6i nhau. Cudng d6 dnh sdng tSi bing g
- . - e e - '__ : .. .—[

{,. Xdc dinh cudng do dnh sing / tai

diém P nim trong mat phang vuong

goc v6i mat phdng man va di qua bién p

gidi cla hai tdim phan cuc. Anh sing Hinh 368

in

tai di€ém P s& phan cuc nhu thé nao?

(1) Trong phin nay don gian hon nén tinh d6 phan cuc 4nh sdng giéng nhu treng bai 11.10
A={ =13 )L + 1), Cong thitc ndy géng nhw cong thic di dua vio muc
2 trude do.
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11.26. Séng 4nh sing phang don sic budc
séng A phan cyc tron tao ra tai diém P
cuong 86 1,. Trén dudng di cia séng
dat mot tdm 16n bang vat liéu phan
cuc 1y tudng (H.369). Chiét sudt cha
t#m phan cyc bing n. Tim d§ day d
cha t4m dé cudng do 4nh sdng tai Hinh 369
diém P dat cyc dai. Cyc dai [, dé
bang bao nhi¢u?

TRARTRIE
mzz:{l

11.27. Séng 4nh sdng phang don sic budc
séng A phan cyc tron tao ra tai diém P
cuong do I,. Trén dudng di cia sdng
dat hai tdim 16n day A/4 nhu trén
hinh 370. Cac huéng chinh cha hai
tim vuéng goc véi nhau. Tim cuong Hinh 370
do 4nh séng I tai diém P.

11.28. S6ng phang phan cuc tron (budc song
2) dugc chiéu 1én mat phang nira vo
cling 1am tir vat lidéu phan cuc cé chiét
sudt theo huéng cho phép la n
(n—1<<1) v do day a=A/[4(n—1)]
(H.371). D6 phan cuc dnh sing tai
diém quan sdt P bang bao nhiéu?

—_———r m ——

IR
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'11.29. Mot man rong vo han tao bdi hai nia Hinh 371

mat phing phan cuc, tiép gidp voi nhau doc theo mét dudng thang.
Huéng chinh cha mot nira mat phing song song vdi dudng thang nay,
con ciia nira mat phing kia vudéng géc v6i né. Chiim tia sing 1y nhién
song song budc séng A chi€u vubng géc 1én mat phing man. Hay mo
t4 mot cach dinh tinh 4nh nhiéu xa nhan dugc sau mén.

11.30. Chim 4nh séng song song phan cuc thing, l ‘ ‘ t ‘ l t l l
cudmg do I, chi€u vuong géc 1én mot tm trong
suct day nira budc séng gidi han boi cic canh
thdng (H.372). Mt phéng phén cuc cla dnh
séng 16i nghiéng mot géc 45" so v6i canh ciia . |
tdm. Xé4c dinh cudng do dnh sing / tai diém P P

niim trong mit phing vuong géc véi mat phing Hinh 372
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clia tdm va di qua canh ctia né. Anh sdng tai diém P phan cuc nhu the
ndo trong trudng hop téng quat (khi tdm ¢6 do day ty §)?

11.31. Séng 4nh sédng phéng don sic phan cyc trdn bude séng 2, cudng do
1, chi€u 1én mot dia cét tir vat liéu phan cuc 1§ tudng c6 chiét suat #.
Dia che mot d6i Fresnel d6i v6i mot diém P nao d6. Hoi do day d cha
dia bang bao nhiéu dé cudng d6 4nh sang tai diém P 13 I6n nhat? Tim
cuong d6 dnh sang 7.

11.32. L6 tron cha mot man 8 chita mot déi Fresnel d6i véi diém quan sat P.
L4 duge chin bang tdm phén cyc sao cho phuong dao dong trong nira
thir nhat va thit hai clia cdc d6i Fresnel vuong géc véi nhau. Chiéu 16
béng dnh sdng phan cyc trdn. Xdc dinh cudng do anh séng / tai diém
P, bi€t rang khi khong c6 man né bing /;. Anh sdng tai diém quan st
P phan cyc nhir the nao? Gia thiét tém phan cuc khong su hap thy 4nh
sang phin cuc ma né cho truyén qua. '

11.33. Xdc dinh cudng 46 4nh sdng / tai diém P trén mét man dioc chidu
bang dnh sdng don sdc cudng d¢ 7, néu trén dudng di chia tia dat mot
dia lam bang chat hoat tinh quang, chin mat mét ddi rudi Fresnel va
lam xoay mat phing phan cuc mét géc 90°. BS qua su phan xa vi hip
thu anh sdng.

11.34. Chim séng don sic song song khong phan cuc chigu lén mot tdm day
A/4. Cudng do énh sdng tai di€m quan st P sau t4m bing /,. Tir tdm
d6 cat mot dia bing mot dét Fresnel d6i vi diém P. Dia quay quanh tia
sang mot géc 90° va duge dat vé vi tri cli. Cudng do 4nh sdng 7 tai diém P
bang bao nhigu?

11.35. Chum sdng don sic song song khong phan cyc chigu lén t4m day
A72. Cudng d6 dnh séng tai diém quan sét P sau tim bang I,. Tir tAm
dé cat mot dia bang 1,5 d6i Fresnel d6i v6i diém P. Dia quay quanh tia
sdng mot géc 90° va duge dat vé vi tri ci. Cudng do 4nh sdng I tai
diém P bang bao nhiéu?

11.36. Tix mot tam tinh thé ddy A/2 cit ra hai dia c6 dudng kinh bing mot
va hai d6i Fresnel d6i véi diém P. Dia dat sit nhau trong chium 4nh
sdng t6i sao cho a) cdc huéng chinh khdc nhau tring nhau, b) céc
hudng cung dau tring nhau. Khi dé d6i véi 4nh sdng phin cuc theo
mot trong nhitng hudng chinh ca bién d6 va pha dao dong déu khong
ddi. Cudng d6 4nh sdn g ca cling mot loai phéan cuc thay ddi bao nhiéu
14n trong cic rudng hop a) va b), néu quay dia nhé mot géc 90°7
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11.37. Séng phang don séc phan cyc tron chi€u len mot dia cit tir tim day
nita budc séng. DSi voi diém quan sit trén truc, dia chin ba déi
Fresnel dau tién. Chiéu day ctia dia dugc chon sao cho né tao thém
quang 16 b8 sung bang 34/2 d6i véi tia di thudmg. Cudng do dnh séng
tai diém quan st thay d6i bao nhiéu l4n néu bé dia di? Bo qua sy hap
thy va phdn xa 4nh sdng.

11.38. Té4m chia d6i duge 1am ti vat liéu phan cyc, Trong tat ca cdc déi chdn
phan cuc hudng theo chiéu thing ding, trong cdc dé6i 1& - huéng nim
ngang. Hoi cudong d6 dnh séng tai tieu diém chinh clia tAim bing bao
nhiéu, néu né duge chi€u bang dnh sdng khong phan cuc?

11.39. Trong mot man khong trong sudt dugc chifu vuong gée bing séng
phing phan cyc thing cudng do 7,, ngudi ta cit mot 16 trdn c6 kich
thuéc bang mot dsi Fresnel d6i véi mot diém quan st nim trén truc
cta hé. Trong 16 dat cdc t4m day A/4 ¢6 dang nita chiée dia, c4c truc
cung tén cla ching huéng vudng géc véi nhau. Phuong dao dong cha
séng t6i tao mot goéc 45° vé6i cac hudng chinh clia céc tam trong ca hai
trudng hop. Cudng do dao dong tai diém quan sét bing bao nhiéu?

11.40. Trén mot man khong trong sudt duge chidu vudng géc bing séng
phéng phan cuc thing cuding d6 /,, ngudi ta cat mot 16 trdn kich thuée
bang hai ddi Fresnel d6i véi mot diém quan st ndm trén truc ctia he.
Trong 16 dar cac tdm day A/4 cé dang nita chiéc dia, d6i thy nhat
dugc chan béng tam mot phan v budc séng dang dia, d6i thit hai dugc
chan bing tim mot phdn tu budc séng dang nhin. Céc truc cling tén
cla cdc tdm vudng géc v6i nhau. Phuong dao dong cla séng téi tao
mot géc 45° v6i céc hudng chinh clia céc tdm trong c4 hai trudng hop.
Cudmg d6 dao dong tai diém quan sat bang bao nhigu?

11.41. Chiim tia sdng phan cyc thing,
song song . ¢ budc, séng E,
A=5000A va c6 vecto k,
nam trong mat phang hinh vé
(H.373) chi€u vudng géc 1én ba
khe dugc chan bang ba tim
ludng chiét giong nhau day mot
phin tu budc séng. Hai khe
ngoai cung duge chan bing hai Hinh 373
tim ciing hudng sao cho vecig

AR =
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E, tring v6i mot trong cdc hudng chinh cla c4c tdm nay, con tim
giifa xoay so vdi chiing mot géc 90°. Anh giao thoa dugc quan sdt trén
man bing mot thdu kinh tiéu cy f =1m. Tim sy phan b6 cudng do
4nh séng trong mat phing tiéu cia thau kinh, gia thiét rang kich thide
cac khe 1a nhd so véi khodng cich d gifia chiing (d =1cm). Xdc dinh
do 16 V cita 4nh giao thoa va chuky A cua nd.

11.42. Chim tia sang phan cuc =
théng, song song c6 budc séng 1
A=500nm va c6 vecto E, T
nim trong mit phang hinh v& —
(H.374) chi¢u vuéng goéc lén  —=
ba khe duoc chin bang ba tim  —
hudng chigt giGng nhau day
mot nira budc séng. Hai khe
lién nhau dugc chin bang hai
t4m ciing huéng sao cho vecto E, tring v6i mot trong cdc huéng
chinh ciia céc t4m ndy, con t8m thit ba xoay so véi chuing mot gée 90°.
Anh giao thoa dugc guan sit trén man bang mot thdu kinh ti€u cu
£ =2m. Tim s phan b6 cudng do 4nh sdng trong mat phing tiéu cia
thiu kinh, gi4 thiét ring kich thuéc céc khe 1a nho so v6i khoang céch
d gifta chiing (4 = 0,5 cm). X4c dinh d6 10 cla anh giao thoa va chu ky
ciia né trén man hinh M.

Hinh 374

11.43. Mot chim séng don séc song song, phan cuc tron chiéu 1€n mét céch
tir ¢6 chu ky d va d6 rong khe b =d /2. Méi khe dugc chan bing hai
dai 12m béng vat lieu phan cuc cing chiéu rong b/2 va vudng géc voi
c4c hudng chinh cho phép. Hdi 4nh séng phan cuc nhu thé nao trong
céc cuc dai nhiéu xa bac khong va cic bac tiép d6 (+1, 12, ... )?

11.44. Nang sudt phan giai cba cach tir nhiéu xa thay d6i nhur th€ ndo néu
mot nira cich tir duge che bang mot tim phan cyc hudng song song véi
vach clia cdch ti¥, nira con lai dugc che bing mot tim phén cyc hudng
vudng géc véi cic vach? Nang sudt phan gidi clia cdch tir cd phu thude
vao s phan cuc cla énh sdng t6i khong?

11.45. Trong bai todn trén ngudi ta dat thém trudc vi sau cach tir hai tim
phan cuc ¢6 cic hudng chinh song song v6i nhau va tao cic vach cua
cach th mot géc 45°. Nang suat phan gii cha cch tif nay thay ddi nhu
the nao so véi cach tit khéng bi che gi hét?
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11.46. Cham tia sdng song song phan cuc tron budc séng A chiéu vudng géc
1én mot cich tr nhiéu xa. Hoi khoang cédch gilta cac cuc dai chinh va
cuding do cuc dai bac 0 s& thay ddi nhu the nao néu céc khe cha cich 1
dugc chan bing cdc tdm day 1/4 budc séng sao cho cdc hudng cling tén
trén khe 1€ va khe chin vudng géc véi nhau? Anh sdng phan cuc nhu
thé nao trong cuc dai nhiéu xa bac 0, cdc cyc dai nhiu xa chin va 187

11.47. Nhiéu xa Fraunhofer clia 4nh sing don sic buéc séng A =0,6 pm
dugc quan sét tren mot cdch tlir phang. Khoang cich giita cdc cuc dai
chinh va cudng do cuc dai bac 0 s& thay d6i nhu thé nao néu che céc
khe 2, 4, 6, ... bing mot tdm polime diy d =13,5 pm, chiét sudt cla
taim 7 =1,1? B qua su phan xa 4nh sang tir t4m polyme.

11.48. Nhiéu xa Fraunhofer clia 4nh sing don sic phan cuc trdn duge quan
st trén mot cach tr phdng. Hoi khodng cich giita céc cuc dai chinh va
cudng do cuc dai bic 0 s& thay d6i nhur thé nao néu cac khe duoc che
bang cdc tdm day nira buéc séng A/2 sao cho cdc truc chinh cha céc
tdm lién 1i€p vuong géc vdi nhau?

11.49. Séng 4nh séng don sic, phan cuc thing duge chi€u vuéng géc len mot
cdu tric tudn hoan goém cdc thanh phan cuc dat lién ti€p sao cho céc
mit phang chinh clia ching vuéng géc véi nhau. Ti s§ giita d6 rong
cia cdc thanh khic loai nhau bing 3. Phuong dao dong cla vecto dién
clia séng tao v6i mit phdng chinh clia thanh do réng nhd mét géc a.
Xéc dinh chi€u trén cdc cyc dai chinh bac mdt va cudng d6 cha chiing,
néu cudng do dnh sang tai cuc dai bac 0 bang 7.

11.50*. Bic xa laser phén cuc thing buéc séngd =0,63um duge chigu
vuong géc lén mot tAm mong trong sudt ddi voi quang-tir véi ciu tric
mién mot chiéu luan phién nhau. Anh sing di qua cic mién lién tiép bi
quay mat phing phan cuc vé phia nguoc lai mot géc 7/2. Chiéu rong
chia cdc mién bing nhau va bing d. Anh nhiéu xa quan sat dugc trong
mit phing tiéu clia thdu kinh. Xéc dinh cudmg do cic cuc dai nhiéu xa
bac 0, bac 1, bac 2, néu biét rang khi chiéu bitc xa d6 18n mot cich tit
bién d¢ binh thuong gém cic dai trong sudt v khong trong suét cé do
rong d xen k& nhau thi cudng do cuc dai bac 1 bing /.

11.51. Céc séng anh sdng clng tdn s6 va cling phan cuc thing ducc truyén
theo hai nhénh ciia giao thoa k& hai tia. & ddu ra ctia né méy thu quay
ghi duge cudng d6 1. Khi thay déi quang 16 trong mét nhénh thi cudng
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do thay déi gitta [, va

max

I —1

I

min

sa0 cho do r8 cla anh

y = Zmax “mwin 1 Hpj gia tri nhd nhdt cha V bang bao nhiéu néu dat

I +1

miax min

t&m tinh thé trong sudt diy 1/4 budc séng vao mot trong hai nhdnh cha
giao thoa k&? Gia thiét dong 4nh séng di qua tdm mét Yan.

11.52. Séng phing don sic phan cuc tron duge chigu vuong géc 1en hé gom
mot tdm day nita budc séng va mot tdm phan cuc. Cudng do 4nh sing
qua hé bing bao nhiéu néu giita tAm nira séng va tdm phéan cuc dat mot
s6 bat ky cdc tdm mot phan tu séng A/47 Truc chinh cha cdc tim va

ctia tdm phén cuc song song vdi nhau. Cudng do séng t6i la /.

11.53. Séng phang don sic phan cyc tron duge chidu 1én hé gém mot tim
mot phin ty séng A/4, mot s6 14m nita séng A/2 va mot tdm phén cuc.
Truc chinh cha tat ca cic tdim va clia tim phan cuc song song vdi nhau.
Tim cudng do séng truyén qua hé, néu cudmg do séng t6i bang 1.

11.54. Chim séng tr nhién song song cudng dd /, va budc song A dugc
chiéu 1én mot hé gém hai tdm phan cuc £ va P, dat vudng géc véi
nhau va ném K béng thach anh véi gée chiét quang nho a. Céc chiét
suat cia thach anh 14 »#, va n,. Truc quay cia ném K song song canh

0800

bén clia né va hop mét géc 45°
v6i huéng cho phép chinh cha
tdm phén cuc (H.375). Sau khi
di qua hé dnh sing chiéu lén
mot man trang M. Tim sy phan
bé cudng do dnh sdng f(x) trén
man. Ngudi quan sat s€ thay gi
trén man néu giffa anh ta va
tdim phan cuc dat moét thau
kinh sao cho man nim & mit
phang ti¢u cla théu kinh?

11.55. Séng phang donm sdc budc
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séng A chiéu len mot hé gém
N +1 tdm phan cuc va N 14m
thach anh cit song song véi
quang truc diat xen k&€ nhau
(H.376). Huéng chinh cua tat
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¢4 céc tim phan cuc song song véi nhau va tao moét goc 45° so véi
quang truc clia cdc tam. Song phan cuc doc theo hudng chinh cia céc
t&m phan cyc. Chidu day ciia cAc tém thach anh d, 24, ..., 2”7 d. Chiét
sudt cia thach anh 1A », va »,. Xdc dinh bién d6 A clia séng sau khi ra
khoi hé, néu & ddu vao nd béng 4,. Bd qua sy phan xa trén bién gidi
gilfa cdc tAm thach anh va t4m phan cyc. Nang sudt phan gidi phd ciia
hé nay bing bac nhiéu?

11.56. Séng phang don sic chi€u léen mot cdu
tric tudn hoan gém cdc ban dién moi £
manh song song (H.377). Chiéu day
erH d |

cla c4dc ban bang d,, khoang céach z
giita chiing bing d, hang s6 dién mdi

cha cdc ban 1a ¢, clia moi trudng 12 &.

Budc séng 16n hon nhiéu so véi d va

d,. Hiy ching minh rang ciu triic nay Hinh 377

twong duong véi mot tinh thé déng truc

vi hidy x4c dinh cdc chiét sudl n, cha tia thudng va n, cia tia di
thudng. '

11.57. D¢ bién diéu 4nh sdng phan cuc v i
thing ngudi ta ding mot thiét bi
gém ba tdm song song khic xa hai
tia (H.378), hai tdm mot phan tu
séng Af4 ¢6 dinh, tim nita séng 4/2
g giita quay theo géc cho truée &)
quanh truc cha h¢. Xac dinh sy phu
thuoéc vao thoi gian cia bién do, Hinh 378
pha va su phan cuc s_c’arfg dnh séng :
bién diéu, néu ngudi ta chi€u vudng géc 1én t8m phéin tu séng thi nhat
mét bitc xa don sic phéan cuc thing trong mat phing tao véi quang truc
ctia né mot géc 45°. :

HIHl

11.58%. Quang s¢i c6 thé tao ra dudi dang mot tam ludng chiét hai tia ma
céc truc chinh cha n6 xoay mét géc ndo d6 phu thude vao khodng céch
Z tinh ti tiét dién ddu vao. Gia sit 8(z) = az, trong d6 a 12 hing s6, va
ddu vio quang soi ducc chi€u bing 4nh sing phan cuc thing, mat
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phing phan cyc clia né tring v6i mot trong cdc truc chinh. Héi véi cac
gid tri ndo clia a thi ¢ thé chuyén tir trang thai phan cuc thing sang
phan cye trdn, néu higu chiét suat d6i véi séng thudng va di thudng
bing An, cdn budc séng béng /1‘?

11.59. Giita hai t&m phan cyc chéo nhau ngudi ta dat mot t4m tmh thé di
huéng ¢6 An va d cho trude, va duge cét song song v6i quang tryc. Cic
hudng cho phép cha cdc tém phan cuc tao mot géc 45° véi quang truc.
H¢ nay. dugc chi€u bang chiim 4nh séng song song bién diéu bién do.
Hoi véi t4n s6 bign diéu bing bao nhiéu thi hé niy s& cho cic song hai
bién di qua sau khi loc cdc séng mang?

11.60. Chiét sust cla tinh thé thach anh d&i véi bude song A =589nm la
ny =1,544 d6i véi tia thudng, vd n,=1,553 d5i véi tia di thuong.
Ngudi ta cho séng dnh sdng phan cyc thing budc séng A va chi€m
mot khodng phd A2 =40nm chigu vudng géc lén tsm thach anh ci
song song v6i quang truc. Tim chiéu day d cia tdm vA huéng phan cuc
clia dnh séng t6i, néu sau khi di qua t8m thach anh 4nh sdng khong bj
phin cuc.

11.61. Bat mét tdm bang lan duoc ct song song vdi quang truc vio giiia hai
ling kinh Nicols chéo nhau dé tao thanh mot thiét bj don séc cho phép
gilt mot trong hai vach do6i Natri va cho vach kia qua. Hoi khi d6 chiéu
day nhé nhat 4, clia tdm bing bao nhigu va phai huéng tAm nhu the
nao? Chi€u sudt cla bang lan d6i v6i vach A, =589,0nm Ila
n, =1,48654 va n, =1,65846, dsi v&i vach A, =589,6nm la
#,, =1,48652 va ny, =1,65843.

11.62. Tam thach anh day nita budc séng A/2 dugc sir dung giong nhu thiét
bi phan tich d¢ phan cyc clia cdc xung laser. Hay xdc dinh d6 dai nhd
nhdt cua cdc xung laser ma thiét bi trén cdn sir dung dwge néu bude
séng dnh sdng A =0,63um, chiét sudt d6i véi tia thudng va tia di
thudng trong thach anh n, =1,5442 va n, =1,5533. Bd qua su tan sic
cua cdc chiét su4t.

11.63. Mot xung bi chin do dai 7 clia bitc xa phan cuc thing dugc chigu
vuong lén tdm ludng chiét hai tia chiéu diy d. T4m nay dugc cit song
song v6i quang tryc. Mat phing phan cyc tao mot géc 30° véi mot
trong nhitng huéng chinh. Tim c4c gi4 tri cha d dé khi d6, c6 thé quan
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sét dugc hai xung riéng biét sau tdm. Céc xung nay phan cyc nhu the
ndo va céc gid tri buc dai cha céc bien do cha ching bang bao nhiéu,
néu gid tri cuc dai clia bién do xung ban dau 1a E,? Gia thiét rdng hiéu
An = n, —n, di biét va khong phu thudc vao tdn sO 4nh sang.

11.64. Trén bé mit moi 16m phéng song song day L = 0,1 cm c6 phi mot 16p
phan xa cao véi h¢ s6 phan xa nang luong o= 0,9. Mot chim sang
don sic khong phan cuc (4 = 600nm) chi€u vudng —
géc 1én tdim. Anh sang khi di ra khoi tdm phan cyc j%’
théng gan nhu hoan toan do vat lieu cia tdm it di a
huéng. X4c dinh tinh di huéng nhd nhat cha chigt o
sudit An=n, —n, dé ¢é dugc két qua trén. -::~_~‘f}-’

11.65. Lang kinh Voliastone (H.379) dugc lam tir bing ";'a,w,
lan (n, =1,658, n, =1486), géc & =15" Hoi tia 9
thudng va tia di thudng s€ bi lam léch mot goéc @
bing bao nhién? Hinh 379

11.66. Giifa hai lang kinh phan cuc dugc 1am tir bang lan ¢6 mot 16p khong
khi. Trong mot lang kinh ¢6 quang truc vuong géc, con trong ling
kinh kia quang truc song song v6i mat phéng t6i (H.380). Hay mo ta
hoat déng clia méi lang kinh. Anh séng qua hé s& bi phan cuc nhur the
nao? Ling kinh ndo cho dnh sdng truyén qua nhiéu hon? Géc o phai
nim trong gi6i han nao dé 4nh sdng di ra tir lang kinh bi phan cuc
thing? DGi véi bang lan 1, =1,658, n, =1,486. Anh sing vubng géc
vGi mat canh lang kinh.

-A-- - l-

Hinh 380 Hinh 381

11.67. Hai lang kinh Nicols N, va N, dit xoay v6i nhau mot géc a, gilta
chiing dat lang kinh Nicols ¥, (H.381). Ngudi ta chi€u vao hé mét
chiim sdng song song khong phén cyc. Gia thiét rang tia di thudng di
qua méi lang kinh Nicols khong bi méat mat. Tim huéng cua ling kinh
N, d6i vai lang kinh »,, d€ cudng d6 dnh sdng sau khi di qua he 1a
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16n nhat. Xdc dinh cudng d¢ 4nh séng di qua ¢ac vi tri ndy, néu cudng
d6 anh sang toi bang 1, '

11.68%. Anh séng trAng phan cuc tron chién vudng géc lén mot t4m thach

anh cét song song vdi quang truc. Phia sau tdm thach anh dat mot tdm
phan cuc ¢ huéng chinh tao véi truc t4m thach anh mot géc 45°, Anh
sdng di qua hé chidu vio khe clia mot mdy quang pho ky. Hoi s& nhan
dugc bao nhiéu vach den k trén phé, néu chiéu day t4m thach anh
d=2mm, n =155, n, =154, Anh sdng t6i chiém khodng budc séng _
tr 4, =4000A dén 1, = S5000A, trong d6 n, —n, =const.

11.69. Giita hai lang kinh Nicols chéo nhau ngudi ta dat mot tAm thach anh

cét song song véi quang truc. Quang tryc ciia tdm tao mot géc 45° doi
v6i cac hudng chinh ca cdc lang kinh. Xac dinh do dity 15i thi€u cha
tdm thach anh sao cho mét vach phd hidro A, =6563A b lam yéu di
rat nhidu va vach kia 4, =4102A s& c6 cudng do cuc dai. Po di

- ~hudng cha thach anh An = 0,009.

11.70. Hay tim cudng do 4nh sdng di qua mot t4m tinh thé dat gida hai ling

11.71. Mot ném lam bang chat ludng chiét dat trén

kinh Nicols c6é cdc mat phing chinh tao vai mét trong nhing hudng
chinh cia tim cic géc a va £. Xét cée trudng hop céc lang kinh Nicols
chéo nhau va song song véi nhau.

M

dudng di clia 4nh sdng don sic phan cuc tron
(H.382). Quang truc clla ném song song véi — -
canh cha né. Anh sing di qua ném dugc quan sét |
qua mot tdm phén cuc ¢6 huéng chinh tao mot

géc 45" véi canh ném. Tim s8 vach 5i m quan ) L
sét duge trén bé mat ném, bist do day lén nhat
cia ném (Ao =0,05¢m, 5, =155, n, =154,
A =5000A.

Hinh 382

11.72%, Mot tdm thach anh day 3mm ciit song song véi quang tryc, duge
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chi€u béng chiim énh séng tring phan cuc thing, mat phéng phan cuc
tao mt gée 45° so vai truc cha tdm. Anh séng qua t4m thach anh duoc
cho di qua m¢t lang kinh Nicols dat chéo so véi thiét bi phén cuc ban
ddu, sau dé chiu vao khe cta mot kinh quang phé nghiém. Hoi sé
quan sit dugc bao nhiéu vach t6i trong phd gifta céc budc séng



A, =5890A va A, =4860A, néu chiét suat thudng (r,) va di thudng
(n,) cha thach anh l4n lugt d6i véi cac budc séng A, —n, =1,5442,
n, =1,5533, d6i véi A, — n, =1,5497, n, =1,5589.

11.73. Giita hai lang kinh Nicols chéo nhau ngudi ta dat mot tAm tinh thé
day d =0,045mm cé chiét suat », =1,54, n, =1,55. Tdm nay dugc cét
song song vdi quang truc cla tinh thé va dinh huéng sao cho hudng
chinh cta ling kinh d4u tién tao mot géc « =0300 véi quang truc clia
né. Anh séng tu nhién ¢6 budc séng A = 6000A va cudng d6 I, chiéu
vuong goc lén hé duge mo 14 & trén. Hay fim cuong do 7 ciia anh séng
di qua hé.

11.74*. Hai chim tia két hop chuin don sic, khong phan cuc va cé cling
cuong do cho cic van giao thoa trén man. Can phai dua mot tdm
tinh thé day bao nhiéu trén dudng di cia mét trong hai chim tia nay dé
cdc van giao thoa bign mat va hon nifa d€ sao cho ching khéng thé
khoi phuc lai nita dd dat bat k¥ tdm thuy tinh ndo trén dudng di ciia
chiim tia con 12i? Anh s& thay déi nhu the nao néu sau tim thiy tinh
dat mot tdm phan cuc? V4i vi tri nao cha lolaroit thi s& khong ¢é cédc
vén giao thoa?

11 75*. Anh sang phan cuc tron phai vA phan cuc tron trdi khic nhau nhu
thé nao? _ .

11.76*. Anh sang ti nhién, 4nh séng phan cuc trdn va hén hop cha 4nh sdng
tu nhién véi anh sang phan cuc tron khac nhau nhu thé nao? '

11.77*. Phén biét sy khic nhau giita a) énh sing phan cuc elip, b) hén hgp
anh sang tu nhién véi 4nh séng phan cuc thang (4nh sdng phan cyc elip
moét phin), c) hén hop dnh sing ty nhién véi 4nh sdng phéan cyc elip
{4anh sang phan cuc elip mot phan).

11.78. Giita hai lang kinh Nicols chéo nhau ngudi ta dat mét t4m tinh thé
day d, =0,02 mm véi d¢ di hudng Asn, = 0,05. Phia trén va song song
v6l nd dat mot tdm khac day 4, =0,02mm va An, =0,025. Trudng
quan sit s& c6 mau gi? Va s& 1a mau gi néu nhu quay tdm phia trén va
lang kinh phia trén mot géc 90° so véi vi tri ban ddu?

Chit thich. Vi tri song song 12 huéng cia tdim sao cho phuong dao
dong cha séng truyén vdi vin t6c¢ 16n hon (nhd hon) trong mot tam
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trang v6i phuong dao dong cilia séng truyén véi van 16¢ 16n hon (nhd
hon) trong tam con lai.

11.79. Bé mét cha mot tdm tinh thé ddy 4 =1mm, it di huéng, dugc phit
bing mot 16p phan xa cé hé s6 phan xa nang lugng p = 0,9. Tdm duge

‘cét song song véi quang truc va dugc chidu bing chiim tia sdng song
song khong phan cuc (4 =5.10"cm). X4c dinh do di huéng t6i thiéu
An d& 4nh sdng sau khi qua t4m tinh thé gdn nhu bi phan cuc hoan
toan (n, =1,62).

11.80. B& mat clia mdt t&m phing song song bing thach anh day J = 0,5mm
cét song song v6i quang truc dugc phd bing mot iép phan xa cao véi
h¢ s6 phan xa nang luong p=09. Tdm dugc chiu bang chim tia
sdng song song phan cyc tron (budc séng A =6.107 cm). Tim su phan
cuc va cuong do cla anh sdng sau khi di qua tdm, néun biét cudng do
anh sang tdi 1a I,. Céc chi€t sudt co ban n, =1,5442, n, =1,5534,

11.81%*, Mot tdm tinh thé cét song song véi quang truc dugc chi€u vuong géc
bing 4nh sdng phan cyc tron. Anh sing qua tdm dwgc quan sit qua
mdt may phan tich.

a) Xdc dinh cudng dé 4nh sdng néu mat phéng chinh cfia mdy phén tich
tao mot goc o so véi mot trong nhitng hudng chinh clia tdm tinh thé.

b) Phai dit may phan tich dudi mot géc béng bao nhigu dé thu duoc
cudng do cuc dai va cudng do cuc tiéu?

11.82*, Mot ném lam bang chat ludng chiét duge dat trén dudng di cla dnh
séng don séc phan cyc trén. Quang truc song song voi canh ném. Hay
mo t& anh nhin duge qua lang kinh Nicols khi ném ¢6 dinh-va khi né
quay quanh phuong truyén cia dnh sdng.

11.83. Hai céch tlr phang day dic gidhg nhau lam tir cic day din 1y tudng
ménh song song dugc dat trong hai mat phdng song song cdch nhau
mot khoang /=1,5cm sao cho cdc day dan cha ching tuong Ung
vuong gdc véi nhau. Mat phing phan cuc do séng A = 8,5 cm chiéu lén
hé cach tlr dudi géc @ =45°, bi nghieng mot géc 6 = 45° so véi mat
phéng t6i. Hay xé4c dinh dic tinh phan cuc ctia séng phan xa d6i véi
trwomg hop khi mat phang t6i song song v&i phuong cha cic day cich
tir thit nhat.

11.84. Chum bitc xa don sic song song (budc séng trong chan khong
A =496 um) phar cyc tron duge chigu vuong géc 1én mot cach tir ¢
dang cdc day cang cich nhau d << A. Khi d6 cdch tir cho qua hoan
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toan bifc xa phan cuc ¢ vecto dién vuong géc véi cic diy va phan xa
lai bic xa c6 phan cyc lach mot géc 90°. Tim momen quay M va luc F
tac dung l1én céch tir, néu cudng d6 dong nang luong trong chum
I =10W/cm?, va bé mat dugc chifu sang cha cich tir § = 10cm’.

11.85. Hai cch tir day dic phing gidng nhau lam tir cic day dan 1y tudng
manh song song dugc dat trong hai mat phang song song cdch nhau
! =2cm sao cho céc day dan cha ching tuong Ung vudng goéc véi
nhau. Séng A =113cm phan cyc elip phii chi€u lén he cach tir dus
mot géc @ =45°. Truc 16n cha elip nim trong mat phang t6i, ty 1é cic
truc cha elip bang 1,73. Xac dinh dic tinh cha séng phén xa trong
trudmg hop khi mat phang t6i song song v6i hudng cha cac day dan
clia cach tir thit nhat. Mo ta su thay déi tinh chét cia nd khi quay hé
hai c4ch tiF (giit nguyén vi tri twong d6i cia hai cdch tlr v6i nhau va cic
mat phéng cta ching).

11.86. Dudi tdc dung cuia dnh sang phan cyc théng, trong mot s vat rin
ngudi ta quan st duge hién wong cam quang di huéng. Mot tém tinh
thé hudng chiét loai nay diy d =1pum cé céc mat song phing duge
14n lugt chidu bing cic xung 4nh sing don sic cling cudng do I, va
buéc séng A = 0,5um, nhung véi phan cuc khdc nhau. Sau khi di qua
tdm tinh thé ngudi ta do dugc cdc cudng do [, va [,. He s& phan xa
dnh séng trén cdc mat tdm khong phu thuéc vio su phan cyc
p, = p, = p =005 Hay danh gia dai lugng (/, —1,)/1;, néu hi¢u
chiét suat n, —»n, =0,005, con gid tri trung binh céa chiét sudt
n, ~1,635. Bd qua su hap thy dnh séng trong tinh thé.

11.87. Khoéng khong gian giifa cdc guong trong giao thoa k€ Fabrri - Pero
c6 nang suat phan gidi R = /84 =10° duge dd ddy chat hod hgc sach
nitrobenzen. Khi dat vio mot dién trudng ngang déu, nitrobenzen trd
thanh m6i trudng di hudng yéu cd quang truc tring v6i hudng cia dién
trudmg (hiéu ving Kerr). Giao thoa k€ dugc chiéu bang chiim sdng don
sic khong phan cuc (A = 600nm). Xéc dinh gid tri nho nhat cla di¢n
trudng dé & ddu ra cha giao thoa k& quan sét dugc 4nh sdng gan nhu
phén cuc thang hoan toan. Gia thiét hing s6 Kerr cha nitrobenzen bang
B =2.10" don vi hé Gauss.

Chii thich. Hang s6 trong biéu thitc »n, —n, = ABE® dugc goi la hang
s6 Kerr.
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11.88. Mot giao thoa ké phi tuyén Fabri - Pero ¢6 dang mot tfm moéng 1am
bing chat ¢6 chiét suat ty 1¢ thuan véi binh phuong cudng do dien
trudng n = n, +mE*. TAm duge phi bing cic 16p phan xa manh véi
h¢ s& phan xa nang lugng p =99 %. Xac dinh mic ciia mat do cong
sudt S cia bifc xa laser c6 A =1,051 pm ma giao thoa ké cho qua néu
1y =3,5, n, =10 don vi he Gauss, chiéu day ciia tim d =12 pm.

* 11.89. Hién tugng tu diéu tiéu dugc gidi thich 12 do sy phy thuge ciia chigt
sudt vio cudng do séng (n=n, +n,kE;, trong d6 E, 12 bién dé cudmg
do dién trudng cha séng dnh séng). Cicbondisunfua 12 mot trong
nhiing chat c6 gid tri , thudc loai 16n nhat (s, =2.107" don vi he
Gauss). Mot chum biic xa laser cong suét 16n ¢ cudng dé phu thuée
vao khoang cach tir tim chiim theo ham parabol (/ = 7,(1-r*/r}) khi
r<rp va I=0 khi r>7r) di xuyén qua 16p cicbondisunfua day
L =5cm. Hay tim khodng cdch tinh tir ddy binh dung cicbondisunfua
dén vi tri hoi tn cha chdm tia laser, cho biét I, =5.10° W/em?,
7y =5mm.Y

11.90. Chiim tia laser Nd (4 =1pm) ¢6 dién trudng phan b6 dang Gass ban
kinh E = E,exp(~r’/R?), trong d6 R =3mm vi c6 mat séng phéng,
dugc chi€u lén mét tim phéng song song day d =1cm lam tir vat lieu
phi tuyén cé chi€t sudt phu thudc vao cudng do theo quy luat:
n=n,+mE* (n,=10"" don vi hé Gauss). V6i cong suit nio cita
laser thi c6 thé gidm dudng kinh cia chiym tia diéu tiéu sau khi di qua
tam?

11.91. Phin Ién céc chét ¢6 chiét suat gidm khi nhiét do tang (do né nhiét).
Chim bic xa laser trong déi ph6 nhin thay di qua mét 16p chat 1ong
hép thu yéu day L =1 cm sao cho trong chat long thiét lap su phan bs
nhiét do ¢ =1, +4(1-r* /%)) khi r<r, va t=t, khi r > 1, trong d6 r
[a khoang céch tinh tir tAm cda chivm tia, ¢ = 2°C, ¥, =2 mm. Tim tiéu
cuy va dau cia thdu kinh do chat 1éng tao thinh, néu
dn/df =-4.10"K"™". |

' G day cudng do khong phii [a £ nhu binh thudng, ma Ia dai luong bing mat do ddng
_C E2

nang luong [ = S? = .
47r 2
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PAP SO va LOI GIAI

Phan1. DIEN -TU

§1. DIEN TiCH VA CUONG DO PIEN TRUONG.
LUGNG CUC. PINH LY GAUSS

L. F e?  [1,24.10° d&i véi proton,
TOF, ym’ |417.10% d6ivéi electron,
trong 46 y 1a hang s6 hap dan,
12. Q= 2ﬁ+1q.
4
13. E=P)V P
¥ r

1.4%, Lon gidi. Phan tich vecto
D thanh hai thinh phin:
thanh phén song song py
doc theo ban kinh 7 va
thanh phan wvudng goéc
P (H.383). bién trudng
tuong tng vdi ching tai
diém quan sét A:

£, =2%’ E, =_p_;'

F F Hinh 383
Goéc [ giita ban kinh 7 va
cdc dudng stic dién trudng duge xic dinh bdi cong thitc
tanﬁ=£=-£¢——=}-tan9.
- B, 2p, 2
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1.5.

1.6.

1.7,

1.8.

1.9.

1.10. E = 0Q. Trong dé Q = 27{1 -

Hinh chiéu cia mot doan dudng siic dién trudng vé ciing nhd lén
phuong clia vecto ,, mot mét ¢6 thé tinh bing drtan § = (drtan)/2;
mat khic né bang rtanf. Tir d6 suy ra (drtan&)/2=rd6. Ly tich
phan biéu thic trén ta nhan dugc phuong trinh cén tim cia dudng siic
dién trudng: r =r,sin’§. Hing s6 », mang ¥ nghia do dai vects 7

trong mit phing xich dao, tic 12 khi 8 = %

= I 2
a) W=—(pE), b) W = _(PE) = _ﬂ.
2 2
2
E=29%
F
F= sz . Ludng cuc s& bi hit vé phia dién tich, n€u né hudng cuc tréi

ddu vé phia dién tich, rong trudng hop nguoc lai s& bi ddy.
C6 thé, hon nifa tai khodng cédch bat k¥ tinh tiy ludng cuc. Mat phdl’lg

quy dao tron ctia dién tich vuong géc v6i truc fudng cuc. Géc «a gita
vectd momen tir va ban kinh vecto ké tir ludng cuc téi dién tich dang

)

chuyén dong 13 cosa =F+1/3, trong d6 ddu “-" ng véi dién tich
duong, con dau “+" {ing véi dién tich am.

F= 6p —=L=z P2 Cac ludng cuc hit nhau néu chiing huéng céc cuc trdi dau

vé phfa nhau, va ddy nhau trong trudng hop ngugc lai.

J 14 géc nhin dia tir diém da cho.

d
Ndi+ R?

(0, néu O<r<R hoic R, <r<m
Q1-R /R, )
A E= |- —3-—2 :
1.11 17 TR 7R, néu R <r <Ry
Ql R, /R, .
ZT-R /R, néu R, <r <R,

112% E= 27:0'.

250

Loi gidi. Giad st o 1a mat d6 dién tich mét trén mat cau, Khi dé dién
trudng bén ngoai sat mit cdu E =4zo; bén irong mat cdu E =0.
Pién trudong nay ciing ¢6 thé bidu dién duéi dang tdng dién trudng clia
mét dia nhd ct tit mat cdu trén ¢6 mat do dién tich mat o va dién



trudng cha phdn con lai chia mat cdu. Dién trudng gan tam clia dia nhu
di bigt E=12zc (ddu phu thudoc vao phia cioa dia). Vi vay dién
trudng phén con lai cila mat cdu 1a 270,

1
1.13. o, =—0, =§(Q1 _Qz)Q
) a) /,// 7///
0'=0y"= (0 + %) ////Z//
. /// e
E=27(q9, - 4,); //// W0
=27(g, +q,)- /// Nz
/////V/
114, E=_ 329 _ L7
2z 2
d*+4h

1.15. Dién trudng vubng géc E

vGi bé mat cua tdm va ¢é b 2npd |

hudéng nhu trén  hinh

384q. Bén ngoai tam

E=+2npd, bén trong -41:/2 d/lz p

E =4apx. Truc x vudng

gbéc véi bé mat cua tam, | 2m0d

x=0 tai tAm ctia tdm.

Sy phu thudc chia cudng .

do dién truong E vao x Hinh 384

biéu dién trén hinh 3845b. :
116. 7= ™.

PP
1.17. p(r) = const = 4 i A eR3 —2,5.10" Hz, trong d6 m 1a khéi
m

lugng electron.

1.18. T=2md , trong d6 g va g, 12 dién tich clia qua cdu va clia cii

0191
céc, con J 12 momen gudn tinh cia kim.

1.19%. L&i gidi. a) Tih dién trudng bén trong qué cdu: V1 tinh d6i xing cha

mat cau nén

E=EnT,
¥
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1.20.

1.21.

1.22,

1.23.

1.24.

252

hoac duéi dang toa do
x y z
E, =E(r)—, E, =E(r)y=, E =E(r)—.
¥ ¥ ¥

Ldy vi phan cta £, va luu ¥ ring _gxi =X (rit ra tir phuong trinh vi
r
phan: r* =x* + 3 + %), ta cé
OF, dEx E , E
o drrt P r
» Sy . .. OE, OE | o
Viél cdc biéu thifc tuong tu d6i véi Ey, =0 R 14y t6ng clia chiing,
iz

ta dugc

divE = 9E  2E 12 9 (+E).
dr r dr

Bén trong qua ciu : J;di (r’E)=4np.
' reodr

C
Tir d6 suy ra: E=i;£pr+~?.
r

" Hang s¢ C phéi bing khong vi cuo‘ng d¢ dién trudng E tai tdm cdu c6

gia tri hifu han.

Bén ngodi qua cau cach tam mot khoang r: E = %ﬁ R zp .
r
b) Twong uy ta tinh dugc dién truong bén trong tdm vé han
_ |4npx bén trong tam,
4nph =2nc bén ngodi tm.
£=13.10" don vj hé Gauss.
plry=—=
= 4 — Pa— __.' . ~ n
E= -3—7:,0:‘, trong dé 7 = 00" Dién trudng déu.
3E, . N e a e . o :
o =Tcosﬁ, bén ngoai mat ciu thi dién trudng cla ludng cuc dién
.fr .

véi momen Iudng cuc p = R°E.

o(6) = £y cosd,
2



1.25

1.26

1.27

SSRARRRE

1.28.

1.29,

1.30.

1.31.

1.32.
1.33.

1.34.

1.35

. Dién trudng bén ngodi qua cdu (H.385) E, = 3E, cos=.
¥

]EA‘=|E0[ khi cosﬂzi%, b) ‘cosB‘:%.

diém C va D cudng do bang khong.

ndm céch tim O clia qua cdu mot khoang r =3/2R.
a)

£

¥

=

fH

%)

A

ARREREE

Hinh 385 Hinh 386

. Tai céc diém A va B cudng do6 dién trudmg tang 1én ba lan, con tai cic

. a) Xem hinh 3864. Dién trudng tang len hai 14n tai cdc diém 4, va 4,

/N b)

\/

b) Dién truong gidm ba 14n tai cdc diém trén dudng won ban kinh

r= i/% R c6 tam tring véi tam O (H.386k). Mit phdng clia dudng tron

ndy vuong géc véi vecto k.

G gandinh E = 3E,, ¢ gincanh E, =0. Khong bi danh thing.

2.6 .
F=- 6E04a - cdc mat cdu hit nhau,
F
3E,a° .
F= "f - cdc mit cau ddy nhau.
r
P . N (U
T 2eg, 2+ p2 )
Khéng.
a) E= const; b) E = const;
0, r<Rg ar, r<R
o) E={o ; d) £ = ;
L, r=R ) L, r2R
r r
900V/m.
a)—q; by
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§2. DIEN THE. PHUONG PHAP ANH DIEN

2.1, v=1/(%—1)i—:

2.2. a) Khong.
b) Bén trong cé, bén ngoai khong.
2.3. Pién trudng ¢6 dang nhu trén hinh 387. Dién thé qua cdu ngoai Q/R,,
con dién thé qua cau trong Q(j— _ b +L
Rl R2 ‘RS
ngodi thi dién the clia né s& bang khong, con dién th€ qua cdu trong s&

bz_ing Q(R, — R)(RR,).

}. Néu ndi dat qua ciu

&lozlo

Hinh 387

24. V()= g+%+%,
F 2z

trong d6 r 14 khoang cich tir tam ctia hé dén diém A;

V,,(2)=Q—%+—Q'+Q&*+Qs;

AV =V (2)-V.1}=(0 + Qz)[%v——;—}

2.5, V(x)z{%+27:pd]x—2ﬂpx2, trong dé toa do x dugc tinh tir ban

ndi dat.
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2.6%,

2.7%,

Vs
2md”’
Loi gidi. Néu x 13 khoang cach tinh tr ban cé dién th€ V,, thi theo dinh

1y Gauss cuong dé dién trudng dugc xdc dinh boi phuong trinh:

—=4np.
_ Ox P

Vi dién th€ V lién hé véi cudng do dién trudng E theo ding thic
dv av

=——— nén =—47p.
e P

Nghiém chung cia phuong trinh vi phéan béc hai la
V==2mp+Cx+C,.

Theo didu kién ddu bai ta tinh duge céc hing s6 C va C,.
Dién thé tai diém céch tryc try mot khoang r la:

V= I/:J - n-p(R: —

In(R,/R)

Loi gidi. Ap dung dinh 1§ Gauss d6i véi mot phéan t& hinh vanh khan
ban kinh r va d6 day dr

E2m - (E - ‘;—Edr)br(r —dr)=4zp2ardr,
¥

k) In(r/R)—mp(r’ — R").

trong do £ la cudng do dién trudng. Tir 46 suy ra:
4k + ! E=4mp,
ar r

hoac d6i véi dién thé
awv 1dv
2 t———=
dr° r dr
Nghiém riéng cna phuong trinh nady 13 ¥, =-zor’. Nghiém coa
dv 1dv

phuong trinh thudn nh#t twong (ng ~+———=0 c6 dang
ar®  r dr

—4mp

V,=Clar+C.,.

Vay nghiém chung cha phuong trinh khong thudn nhat la:
V=V,+V,=Clnr +C, - zpr.

Thay céc diéu kién bai ra vio nghiém trén ta tim dugc céc hang s6 C

va C,, d6ng thdi nhan dugce dap s6.
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2
8. U =-’3’2-‘i°—%=14uv, trong d6 m v e la khoi lugng va dién tich ciia
e

electron.

20, =2 ™ _sieviem
D\w

U=1, ’;;;’ =1,3kV, trong d6 m , 14 khéi luong proton.

q
2&100 E:— 26""2 5.
5n* v

4R
2r(R + 73727

géc ha tir dién tich xuéng mat phing.

2.11. o(r)= trong dé r 1a khoang cich dén dudng vuodng

2 2
212, F =22, g%
R R

2 '2 3 ~-1f2
2.13.-a=—Q—2+ 29 : UL
P Ak 4l

Qz 12 =32
E,=mg+—4-~h—2 1+[1+4—hZJ .

2.14. F= ?‘fif(ﬁ - %) luc F hudng vé phia dinh O ciia nhi dién.

2 2 3
215, F=2P ~05410°N; 4=L_[1-L2|<016.1077.
41 AR\ T

2
2.16. F=2(342 - e
4 a

217 6=-—2 = £10"Clem®.
27H (1 + H)
218. 6= 2 |[1-—H_ |~ 2610"Clem’.
47R VH? + R?
219. R=- -2
n -1 n -1
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Hiténg ddn. Chon diém c6 chia dién tich nhd nhét lam gdc toa do,
hudng truc X vé phia dién tich 16n va viét biéu thiic tinh thé nang tai
diém (x,y) trong mat phing di qua duong théng n6i hai dién tich, sau

d6 cho né bang khong.
Lm&oF:Eﬁﬁﬁff; b)F:&?%ﬁ?-g%f.
2.21. a) A=2—(;—??j?7); b) Azm——%z——ﬂ.
2.22. a) 0'=Z%(7; b) V=%;

q d q d
SRR S PUNLLA NS S g |
©) 47r(r—d)2( r) o 47r(r+d)2( r]

a3t v=2.2
da r

Léi gidi. Dién thé tai di€m O bang

| 4 “R d R
Dién thé qua cdu ciing c6 gid tri tuong 1y

2.24%, Loi gidi. Dua vao mat cu va mat phiing céc 4nh di¢n nhu biéu dién
trén hinh 388. Nhém céc dién tichtheocap 1) gva'—¢,2) ¢ va —¢'.
MB&i cap tao ra trong mat phing '
ABCD dién thé bang khong. Ta

* - nhém chiing theo céch khéc: 1)

gvag ;2 —q va —-¢q. Vi
céch nhém nay mdi cap s€ gdy

ra trén mat cdu CMDN mot dién " o \;if/
thé biing khong. Diéu do6 dé thay o

la vi dién thé do bon dién tich -9

g, —q. q', —¢' tao ra irén mat " High 388

ACMDB bing khong. Tir d6 suy
ra dién trudng do cdc dién tich nay sinh ra trong nifa khiong gian phia
trén triing vdi dién trudng cin tim. R -
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fQ-.+ 2 neud> R,
225 y=|R d (xem 1 giéi bai 2.23).
Q 4 néu d <R,
R R
_ .o
2.26. g*=—q—.
q q 7"
2.27. a) D6i véi qua céu tigp dat:
tai diém A (H.13): —~~1+£—11 tai diém B: —I—£=9.
E, r E, r

b) Dadi v6i qua cau khéng tiép dat:
tai diém A: Z=3_7 _93, tai diém B: o317 3.
E, R E, |

2.28. Dien tich - dnh gém mot ludng cuc

. _ P
J7) =3 va dién tich g, =—~4—‘E;€ 5
N R . [
nam trén khoang cach x = 7 tirth
tl¥ tam cdu (H.389). _ R
"y =
27 RY

Hinh 389

' 3
2.29.Khi a>>R tai tam cdy lubng cyc - anh c6 momen p= 2Rq.

’
aZ

3 2 3 .
AR _ IG[EJ , trong d6 AF = —q—2-16[£) 1a lyc hiit b3 sung sinh ra
F a 4a a
khi cé mit cdu.
2
Khi khéng c6 mat cdu F = —q—z
4a
' 84" 3q q+0
2.30. F “—--9——&3, Croong = _ﬁ; Ongoai = 4er2 .

q _ q
23 o= T i =

238



P . 3 — . ¥ —_
Sau khi ti€p dat: 6’y = Ouongs T ngoni =0.
2 p3

2.32%. Fr—P R (g hir).
a

-
Léi gidi. C6 hai 181 giai: 16i gidi gdn diing va 191 gidi chinh xac.

Gidi gdn ding. Tir diéu kién bai ra thay ring a >> R. Vi vay, co thé
coi riing (t4t nhién la gdn ding) mit cAu ném trong dién trudng déu E.

Momen ludng cyc cha mat cdu p'= RE= [— %JR:‘. Khi da c6
a
momen ludng cuc cha mat cau, ta gid thiét ring momen ludng cuc p'

nim trong dién trudng khong déu cla ludng cyc p. Pién truong cla

Judng cuc theo huéng vuong géc véi truc cda né £ = —%. Luc tuong

2 3
tic F= p'[a—E~] = 32K p61a e b,
or ) . a
Gidi chinh xdc. Nhu di biét, dé tinh luc : x
twong tac gitta mot dién tich diém véi mot ]

mit cdu khéng mang dién ngudi ta sit dung
phuong phdp 4nh dién (xem bai 2.20). Dién
tich - anh ¢* dugc dat trén doan thing ndi Hinh 390
dién tich ¢ va 1Am O cta mat cau (H.390).

q* |0
[4)

: 2
Do dich chuyén twong ddi chia dién tich g* so véi tam cdu x=—-.

a
Ban than dién tich ¢g* = _R g = '—-iq.

a R
Vi thé q—~—>énh 28 —%q

Khodng dich chuyén nhd da cia dién tich ¢ din dén khodng dich
- chuyén nhd dx cia dién tich anh g*

R X f
o] = |dal = ~da| = 2 |dal
Ky hiéu da =1, dx =1, d6i véi mot nhanh ciia ludng cuc ta ¢ -
j_fmhxa X
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Dé thdy rang trong trudng hop nay, khi ludng cuc vudng gée véi truc,
thi 4nh dién trén vin diing. Vi p=¢/, nén
3
B —[%] p.
Sir dung biéu thitc da biét d6i véi luc. tu’o‘ng tdc giita hai judng cuc song
song (bai tap 1.30), tacé :

3pp . 3p2a}€3 _ 3R

(a_Rl);a)iI‘_ ( 2 R2)4~_ a?
Dé thdy ring két qua gin ding nhan duge khl coi a>> R, vané trang
vii két qua clia cich giai gin ding.

2.33. E(A)*—~— E(B)=0.
234, p =128 P - e hidt.
27 R
2
235, F =2 2 _1ye aty.
. 9 R

Hudng ddn. Can tinh dén khéng chi cé ludng cuc - anh ma pha1 tinh ca
dién tich bd sung tai diém dat lu'o‘ng cuc - anh,

2.36. F L

ds

2.37. Trén diém céch tryc vong manh mot khoéng x = i% can bang &n

dinh, tai tdm vong thi can bang khéng dn dinh.
2.38. g = 2(+2 -1)0.

2.39. F=029
R

2

240, F= <. 1—i+—~—’;’iﬁ .

R (-r/R%)

1-(-2’

(1- az)
Loi gidi. Qua cdu phén cyc trong diéu kién bai cho (H.391) ¢6 thé thay
2
bang moét cip dién tich ¢'= —gf céch tam moét khoang b= %— va

Hinh 391

241*% O=qa , trong dé a—g
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dién tich Q'=0—¢' tai tam (Q 12 tdng dién tich cha qué cau). Lyc

tuong tac :
¢ 90 __ , dR . R 1
F= +=5 == +q°—+90—.
(d_b)2 dl q (dl _RZ)Z q d3 QQ dZ
Tir diu kién F.=0 tacd
_ 4 _ 42 piy? l—y??
Q=q£d (@ - &) = qal (-a) , l_rong_.dé a=R/d.

d (d*-R>)d (1-a*y

. d q d
papn e (L) g8 ()
% 47:(d+R)2(R )‘72_ 47(d - R’ [-R J

Loi gidi. Dién trudng bén ngodi qua
cdu tring véi dién trudong cla cip
dién tich ¢ va ¢’ (H.392). Mat khéc,
mat do dién tich mét cha qud cdu
lien he véi dién trudng & gan bé mat

cha né; ¢ =—— E. Tai lan c4n diém

_ 4r ~ Hinh 392
M, tacé D ' :
q q . . R R
E, = + trong 46 g'=—gq—, b=—,
S G R)  GrRy AT Py
. S d
suyrak, =———2 2 1}
RS (_d_+_R)2(_R_ J |
Tuong tu, tai lén candiém M, : E -=____'q_2[£+ 1]1
542 3/2 112 ST o
2.43, V=[1+£) [ﬁ) (;’"—3-) =130 don vi hé Gauss.
R r) __2 _ o
2.44. v, = LZ\/?— = 240cm/s.
. L+ Ym0
B
245. F=— 2%
- R(-r2/ RY)

2
2.46% ¢, =12,
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Loi gidi. Dién thé cha cdc day dan 1a cdc ham tuyén tinh thuén nhat
clia dién tich trén day: ¥, =) A4,q,. Vi tinh d6i xing nén tit ca cic he
£

$0 Aj ©6 céc chi s6 giong nhau s& bang nhau. Tuong tu t4t ca cic hé
s0 ¢6 chi s6 khic nhau ciing bang nhau. Ki hiéu chiing tuong tng 13 A
va B, khi d6 ta ¢6 thé viél ¥, = Aq, + B(q, + ¢q,) va tuong tu d6i véi cac
day dan khdc. Khi nap dién cho qua cdu dau tién thi né nhin dugc dién
th€ V| = Aq,. Khi nap dién cho cdc qua cdu cdn lai thi dién th€ qua cdu
thd nhit thay déi, nhung gid tri cu thé cBia nd khéng cén thi€t dsi véi
qué trinh tinh to4n. Khi nap dién cho qua cau thit hai thi dién the cGa
né bang V,=Ag,+Bg. Tuong ty, d6i véi qud cdu thi ba
Vi=Aq,+B(q +4q,). Vith€ Aq, =Aq, + Bg, = Aq, + B(g, +¢,). Tu

day suy ra dap s6.
sar<. £ =L g U
hd™ ™ hd
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Lt gigi. Chon hé tryc toa do vuong goc nhu cho trén hinh 19 (truc Z
vuong géc vdi mat phang hinh v& va song song véi cdc canh dii cha
cac tdm). Dién trudng cdn tim 12 dién trudng thé va thdéa man phuong
trinh Laplace
oV o
+
axz ayz
Trén day dan BD (tic 1a khi y =0) dién thé phai cé gid tri khong déi,
ta coi gia tri khéng doi ndy bang khong. Nghiém cin tim cé dang
V =axy+ By, trong d6 a, B 1a cac hing s8. Do tinh d6i xing nén
dién the V khong thay déi khi thay y bdi -y, tir d6 suy ra 8 =0. D6i
véi cuong do dién trudng ta ¢
ov : oV

EF=-—=-ay, E =——=—-ax.
i Ox r 5

=0,

Héng s6 & duge tinh theo hiéu dién the gifta cic di€m B va A (hodc
glua cdc diém D va C). Dién th€ cla céc diém A va D tuong tng la

=+V/2, V,=-U/2. Cudng do dién trudng E, trén be mat tdm
AB (the 1a khi x=-d/2) la E =-U/2h)=ad/2, tit'dé suy ra
a = -U /(hd). Cudi ciing ta ¢6



Phuong trinh dudng sic dién trudng — = Y. ¢ dang
x y
& _&
y x’

suy ra ¥’ —x* =C, tiic 13 cdc dudng sic dién trudng Ia cdc dudng
hiperbol can. Khi C >0 tryc clia

céc hiperbol tring véi tryc ¥, khi 4
C<0 - tring véi X Dé lam sang  |*

y

{5

t6 ¥ nghia cua hang s6 C, ta k¥ |
hiéu khoang cdch tl dinh hiperbol &—’7
dén goc toa do la a. Khi C>0 toa \\ /

do dinh ctia hiperbol (0; a). Toa dé

néy phdi thoa mén phuong trinh B b
_0*=C, suyra C=q’. Tuong ' High 393

ty doi vcn trudng hop C <0 thi

C=-a V1 thé ta nhan dugc hai ho cdc hiperbol Y’ —x* =2’ va

x? —y? =a*, céc dudng tiém can cha ching chinh 1a céc dudng phan
gidc cdc gbc toa do twong tng (H.393). Cic dudng sic dién trudng
thudc ho hiperbol thé nhat nhan dugce dé dang bing thuc nghiém, con
cdc dudng stic ho hiperbol thi hai khé nhan duge bang thuc nghiém
hon do thanh phdn E, rat nho.

2b
E__ la dién trudng dénh thing khong khi.

248. AU_=E d[l——]l [%—1) =K, dln[zj]mm?kv, trong dé

24%.0,=0, = _ZI_EA’ trong d6 E 4 12 dién trudng tai diém A.
Y

2q 1 1 1
EA='a'—2(1—3—2+5—2 72 ) 182_
V6i do chinh xdc 1% c6 thé bé hét cdc sé hang bat dau. tir %,'
o, =-0145L.
a
2.50%. ¢ =0.
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Léi giai. Trén hinh 394 biéu dién dién trudng cha mot dién tich diém
nim phia trén cdch mat phing kim loai mét khoang H. D€ gidi bai tap
di cho ta tim thong lugng cia vecto cudng do dién trudmg gli qua mot
bé mat khép kin, gidi han béi cic
bé mat: I — mot phan mit cdu bao
quanh dién tich diém +gq trong
lan can cha dién tich diém nay; II
—~ mat phang giéi han bdi cic
dudng sitc dién trudng két thiic
trén mdt phang kim loai cdch tam

: //////_///////6//////////////x

O mot khoang x=H/3; HI - _ _ HiE
‘mét phéng v& ngay sat tdm kim Hinh 394

loai. Vi th€ bén trong bé mat I -

I — III khéng c6 dién tich, dicu d6 c6 nghia 12 thong luong vecto E
qua bé mat kin nay bing khong @, = J(£dS) = 0. Xét céc thanh phn
cua théng lugng nay trén cdc bé mat I, 11, III. Hién nhien 12
gl‘(E dS) = 0. Thong lugng vecto E qua bé mit I ‘EI‘(EdS) =—qQ, trong
N : !

d6 €2 1 géc bao cita phan mat cdu I DE tinh thong lugng vecto E qua
bé mat III c4n xdc dinh cudng do dién trudng E(x) gin tim klm loai.
Sir dung 4nh cia dién tich +¢ ta dé dang tim duoc

2qH
EO) = g
= o A i 2rxdx B ‘
Vivay Q(EdS)=2qH | ————5 =2x4.
j 5[ (x*+ H)?

Viy @, = c'|‘(Ed§) =—qQ+2xg=0, suy ra Q=2x, di€u dé b
nghia 14 géc cdn tim o = 0.

2.51. D=2H.
2 2
2.52.a) 24, by 22
: 8¢, 32¢,
2.53, a) 325; b) 7; ¢) 0.

2
2.54.3) O=np,R*; b E:—Qr_—.
) 0=1p, ) 27:££0R"
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2.55. Dién th€ gay ra do kh&i céu bén kinh r 13 :

A= e
0

. 4 5
vl ngm' p-

Dién thé gy ra bdi phén con lai clia qué cdu tai di€m cdch tam khoing

R
rlas AGEY!

Dién thé téng cong tai diém dé6 1a

dnr’d
V(r)=V,(r)+I@(r)— j"’4
TE G
2 2
= _JGL.,.L(RZ_,-Z) =£ rE_T |
e, 28, 2¢, 3

§3. DIEN TRUGNG TRONG VAT CHAT. NANG LUGNG DIEN
TRUGNG. PHUONG PHAP NANG LUQNG BE TiNH CAC LUC
PONDEROMOTOR

31 e=l+4m'n

g-1

32 x= E =2.10" cm, trong d6 n, 14 s6 Losmith.

4nn,ze
33. B= %’ a' =0, 11107 cm®

Hudng dan Lll‘l.l ¥ ring r <<a va st dung sy phin bd electron trong

nguyén i, thco dinh 13’1 Gauss ta tinh E(r)= w%ﬂ Tlép theo ta tinh
a

khoang dlCh chuyen r, cha ddm méy dién tir khi c6 dién trudng ngoai
E,. Sau khi viét biéu thiic ciia momen ludng cuc: p = er,, ta tinh dugc
hé s6 S khi c6 dién trudng E,. '

34. f=a’=01510"cm’.

265



3.5.

@y, = Jd”E" . Khi khéng c6 dién trudng bién thién, déng thdi bd qua
J

chuyén dong nhiét, ta cé lhé coi tat ca cdc ludng cuc sip x&p theo dién
trudng E ' '

2
36, A PE 5000
n, 2k
2
3. By=2B; 2a- (_{J
E; \r
38. E-=E, 2h 12 Viem
D
3.9. E‘:—S%P, D=4(,f_2_]p
10. B Al 5 = hl
30 Ey=—oqihs Das [4 —2_RZJP
3.1L E, =-%"P D, _z[zp_}p
3.12. E, = ﬂ[ﬁ _ 1] B
R\ r
’ 2
3.13. Dién trudng bén trong tim: E, =4;;ﬂ[32__1];

3.14.

3.15. E

266

di¢n trudng bén ngoai ngoai tim E, =0;

=15 pa

E=4H[——£JP. o
R\4 ] P

={¢—-1E/3. Néu P la do
phdn cuc dién moéi  thi
(e -1DE =4=P.

Cuong d¢ dién trudng tai tam
16 ciu réng E'=4zP/3. )
Trén thuc t€ (H.395), Hinh 395

AEEREREY




x 2z 2 .
= J'd6' IPCOSQ R smﬂdfp os@ = 27:PISlnﬂcos €d9———P
R? 3

¢

3pt (e-1)U'r° " ,
317, F2P = ~3.10""N (lyc ddy).
° 3 ar (lyc day)
’ 2 &

3.18. Fm-:‘:;—(s—l) 97};~6 107N ye hio)

3.19. Trong khe khéng khi £, = D, = 47:P%; trong t&m dién méi

E, = —47:P[1 = g) D,=D,

320, E=2b . p_f= LE,
e+1 s+12:z'
2 2
321. E Py |
1 + 47m0ﬁ0 (1 + 47:110,3[, kT

322 o=—d-| = —|
4nR"\ &, €&
3.23. 2) ®, =R’E, cos#Z—"; b) chdz =—{& ~1)E,, sinf. Ta thdy thong

lugng vecto' D, hién nhién, bing khong.

3.24. C =35cm.
325. U=——29 ___—s00V.
1+(e-1)d,/d
S(&— &)
4md In(g, / &,)

Hubng ddn. Vi dlén thim gifia hai ban tu bi¢n thién theo ham

- 326.C=

g=¢ + ) p —4 x, trong dé x la khoang cach tinh tir ban thi nhﬁt nén

hiéu dién thé gitta cdc ban ty c6 thé viét dudi dang:

dx
s6d+(&,— & )%

U= [de Dd Jf
trong d6 E 12 cudng do dién trudng, D =47o 13 cdm dng dién trudng.
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2;:'0' i

1 )kh10<x<d
£

3.27. E(x)=q—-rmo khi x <0,
+ G khi x>d.

328 FE=— 2 1
&L +6Q, r
Qe +Q,e, RR,

= .
4x R, - R
dx Q

3.29. E=——————= trong d6 r la khoang c4ch tinh tir tam ciia tu dién.

£, + &,0, Ir

__BE T @s,
47In(R,/R))
330. 8, =225 500 om2, trong d6 n = 40.
£-1n
nd .
3.31. h= ; = 0,2mm, trong dé » = 50.
~1n
-1

332 C =% [m &) .

J1+3278¢ -1 R,
333, c=——1_RR

J1+1678g -1 R, - R,
334. p= -22-"—

zRyr

U
335 p=—>~_.,

P 7R
3.36. p= 7D 48107 don vi he Gauss.
- (e/m)-

g=-"227%(e )’ R’H = -0,15.10" don vi hé Gauss.
- _ | |

337.v=2
&R

268
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3.38. o, =

q . _ q
2 » O F 2 i '
21+ ¢/8) 2m°(1+¢lg,)

. 2{ gq : A ?
330 F==| = || 2{(e—-D).
3LR/\R
340. F= 4qu 8_: = 21 8_1( qé)m, trong dé r l1a khoang cidch
+ Te+l(rt+
tinh tir dudng thang di qua dién tich va vuéng géc v6i mat phang.
341 F~ L
r
2
a2 w=L
2R
2
343, w =L
- 5R
: .2 .o 2. ’
3.44. 1) R=§ ¢ ~1,7.10"cm; b) R=ze_2ml,4.10_'3cm.
me Imct . cm.
. A ' '
345 H = =1,3cm
2mpgd :
2
346. T =T, CU° 310K
25V,
2
347, 4=114
16 R
_ 2
3.48. 4=UE710
8 £ R
349, W ==n'p’R"r
200" @
3.50. P=2no° =

Hudng ddn. Gia st o 13 mat do dién tich mat trén mat cdu. Cuong do
dién truong bén ngoai gdn mit ciu bing 470, con bén trong bing
khong. Tach theo tudng tuong mot phdn tlr bé mat 4S. Dién trudng gan
mit cAu c6 thé xem nhu sir chdng chit cha hai dién trudng: thi nhat 1
dién trudng cua dién tich &hia trong dS va tao ra cudng d¢ 2zo bén
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2
3.51% F= O T
8R
Lot gidi. Luc 4y trén mot don vi dlén tich mat céu la: f = SQRZ , T
s
day tinh tich phan ta s& thu dugc két qua.
352, F=22129)
8R
353 F =%E§R2 =9.107°N.
Hucng ddn. Ch ¥ ring qua ciu din dién trong dién trudng déu £, s&
bi phan cuc, vi the ta tim dién trudng trén bé mat qua cau dudi dang
ham clia géc @ giifa chiéu cia vecto E, vi mot diém trén bé mat qua
cdu E, =3E cosf. Hinh chi€u (trén truc ddi xiing) cla cdc lyc 4p suat
2
do dién trudng trén nra qua cdu sinh ra f, = —SEicos 0. Tiép theo, lay
T
tich phan theo géc € ta nhan dugc lyc ddy toan phén tac dung 1én mbi
nira qua ciu.
2
3.54. F=4£
7R
3.55. W, = &,
1
3.56. Q = E(R,V,2 + RV + RV - %(R, + R, + RV = 4,16.107],
trong dé V 1a dién th€ can bang clia hé sau khi ndi t4t ca cac qua cdu -
véi nhau.
d
357, x=—-——
g8’
8mdA
At

3.8,

270

trong va bén ngoai mét cau, tht hai 13 dién trudng cha t4t ca cdc dién
tich con lai. Do dé, dién trudng cla cdc dién tich con lai bing 276 va
hudng ra bén ngoai. Tu day suy ra luc tic dung lén phan tir dS tir bén
trong bing 2700dS. Vi viy ma 4p sust bang 2702,

Cé
-Q=T; R> > WIOEdanhéGauss



SUe?  p?
= —_—— = aJBS,

82 Sz

359, F = i[
8=

Us
Le+1,

2
];khif—)O F=

trong d6 D 12 cdm ing, @, 14 mat do ning lugng dién trudng.

3.60. Dién moi bi danh thing trudc.

3.61.a) = 188
8xd
b) E= v ; cuong d¢ dién truong trong khong khi va trong chat
d(1+¢)
16ng nhu nhau.
. U : - \ el
¢) Trong khéng khi 6 = ———; trong chét long o'= ———.
2md(1 + &) 27d(1+ &)
SU*e-1 . -
d)y AW = ry—— Cong duge thuc hién do su thay déi niang luong
£

AW khi chét 16ng dang 1én trong tu. Midc chét l1ong giita cdc ban tu cao
hon mite chét 1ong trong binh chifa.
3.62*. Sy thay déi nang luong trong tu:

(1-¢&)Cce’
2

ay AW, = ~~318.107J;

2
b) AW, =(£T~C‘1)Q_ ~+1590.10" J. Cong thyc hién kbi dua t4m thily
£

tinhraxa 4, =+318.107J; 4, =+1590.107J.

Loi gidi. Trong ca hai trudng hop khong chi c6 ning lugng cia tu thay
d6i ma con mat mot cong dé dua ban tu ra xa. Cong nay trong trudng
hop thit hai 16n hon vi cang dua ban tu ra xa thi cudng do dién trudng
trong tu cang tang, trong khi d6 & truong hop thit nhat cudng do dién
trudng khong ddi. Trong trudng hop thit nhat, khi dua mét ban ra xa ty
thi khéng chi ¢6 mot cong co hoc duge thuc hién ma nang lugng cha
tu ciing giam va nang lugng clia ngudn tang lén. Cong thuc hién dé
chong lai suft dién dong clia ngudn 4 = AQ¢, trong dé AQ la sy bi€n
d6i dién tich trong tu sau khi dua ban tu ra xa. VI AQ = (¢ - 1)Cé, nén
A= (g -1)Cé" v khi dua ban ty ra xa ta thyc hién mot cong co hoc

A =A+AW =(c-1)Ce /2 =+318.107].

Trong trudng hop thit hai, khi dua ban e ra xa ta thuc hién mét cong
bing sy tang nang luong cha tu 4, = AW, =+1590.107"J.
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e-1 US

363, ot YUY
1) 2
2
364 he— P ED o smm
7o2(DF —D)In(D, 1 Dy)
3,65, h = _E2E DU

8mpg(ed, +1,)° |
3
3.66. AC ~ 5 ~8.107 cm. Két qua nay khong chii ¥ dén “sy bién mat”
d :
dién trudng trong thé tich qua cdu. Do 16n phdn nang luong khéng
duge tinh dén x4p xi bing co nang d¢ di chuyén qua cdu t6i diém da
cho. Vivay AC~107 =10 cm.

_\pI2
367, M= E-DRU”
167d

3.69. U = JS”Afgd ~471kV.

3.70. F _8_;_8:_[2)2_

T 2Ue, &,

. Momen M kéo tdm dién mdi vao bén trong .

2aR?
(+RY
3.72.2) A=-AW =18.1071.

3.71. F = =107°N, néu a ~r’.

2C  2C, 2G| C 2C, \ &
y 2
Coo (1 - 1) = -18.107]
2 £ -
b) AQ = CU, —CyUy = CUy (e - 1),
2 2
aw = -CpyHe = Elo gy,
2 2
4, =A0QU, =CU; (=),
2
A=Ang—AW=%(3—1)=36.1.0'3J.

2

272



3.73. Nang lugng dién truong: o, = %a&‘oE 2

R\ e 2
w =% q I' ar=_4 L,L
VT2 (4ms,) ] 8me, \ R R
& 4 “"[47:7' g = g 1
27 (4rg,) 87, R

' 1 1 1
W, =W, suyra E—z;—— vay R, =2R.

! RI

3.74. A=Fd suyra indé{,

Mat khac
A=W = cU? =@E2d2=@¢_{_E2=ggoSd q 2 i q’d
. 2 2d 2 2 lee,S) 2e5S°
2
Suyra ¥ = .
2&g,8
kg’ . qu
3.75.a) ——; b) —
10R’

kq*(R, +3R,)
2RR,

kq” . qu_
376.8) 50 B) 5 O

1

§4. DONG BIEN KHONG BOI.
DONG PIEN TRONG MOI TRUONG VO HAN

4.1. 7 =0,75A. Von k€ chi khong, vi do gidm th€ bén trong mdi pin bing
sudt dién dong cha né.

4.2. 1 =1,05A (theo chidu clia suit di¢n dong); 1, ~0.87 A (nguoc véi
chiéu ciia sudt dién déng); U =18 V.

43. ) U=raT06%5_ . pu=o.

R¥h+h
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4R, + &R,

44, ¢ =
R +R,
45 1= LU RIR) =6
R(1+ R /R)+R,
46. R=-2% . 1 _0 v dieu kien & = R0
R +R, & R,
(4-5) (5+6)"
47. N, =N, =—‘57R?—, Ny= Ny =2
48, f =gl b6 R
R3 Rl RI R!
R,
Gt o b
4.9, £ = 2
R,
1+
RZ
4.10. U,.—-—QR——— trong d6 i =1,2,3,
R+R +
IR, I
a1l I = R - AR,
RR,+RR +RR’ RR,+ RR +RR
R R

! RR +RR +RR,

4.12. a) Néu duodng kinh quay theo chiéu kim
déng hé (H.396), thi den l6e sang khi
7z Vg 7V,

a=—-=, thtkhi g=2-2L
2(_] 2U

b) ¥,

min

=V, dénsing khi a = +-2—

4.13. U = EgR" =02V, Hinh 396
T )

4.14*, | = %_—I%vb, trong d6 b 1 chidu réng cla ban.
T

Loi gidi. Dign tich di qua bén trong thdi gian dr: dg = ovbd,
trong dé mat d¢ dién tich mat cla cc dién tich phén cuc trén dién moi
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Tir 46 suy ra
dg _e-1¢

[=—1="——vb (don vi hé¢ Gauss).
dt 4m h

— n2
415% V=g =ET10Y
dr
moi, b 1a chiéu rong tam. Cong ciia ngudn dé ting nang luong dién clia
ty va dé tang dong nang cia dién moi bang nhau.
Lo gidi
Ndt = ¢dg = dW + &4,

107 [W], trong d6 v 1 van tdc tic thdi cha dién

2 2 2
aw =dl &= ac, aa="ac,
2 172 2

AW =84, C=C,+E10y
4 h
£2 e-15b
Ndt =2dW =22 dC = e* =——vdt.
2 dr h
4.16*, R = v. —Llné.
I @mda r

(1]

Léi gidi. Vi A, >> A nén c6 thé coi cdc diy dan hinh tru c6 di¢n thé
khong déi trén sudt chiéu dai clia nd. Vi the dé xdc dinh dign trudng ta
phai xét bai todn tinh dién. Gid st mt do dién tich dai trén cac day
din 12 +y, khi d6 theo dinh Iy Gauss dién trudng £ xung quanh mot
thanh hinh tru cdch truc né mét khodng r bang '

E=+2%,
_ v _
Hiéu dién thé gifta hai thanh nhan dugc bang céch 1y tich phan dién
truong E
b-ry
U=2yx I[~l—+ 1 Jdr=4xlnb L z4x1n£.
AN b-r n ¥y

Luu ¥ ring & gan mbi thanh dién trudng khong phu thude vao dién tich
chia thanh con lai (b >> r,). Gia thiét mat do dong dién khong ddi theo

do diy cla tdm, khi d6 dong dién t6ng / di ra tir day dan hinh try
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1 =2m.af = 2mr,alE = Aryla.

Tir d6 suy ra dién tré cdn tim

4 D
mAS(D-d) d’
1 (1 D

4.18. R = —-(~ + ln—).
mAs\ D d

J7 -1
3

4.17. R

419. R, =

ap=~0,55q,p~0,55Q,

o v+ Inftan(9/2)]
4.20. V(@)= (¥, Jg){mﬂ}.
E

4.21. V= RE =4,5.10°V; I =——L=1mA.
2

422. F=_*

h—h

423. 4= f—(i - ﬂJ ~2,6.10°C,
4L 4
2
4.24. C = 2R2 - (trén don vi chiéu dai); £ = 2200 -F p= ——%—2——
Ry -R R, - R, 7(R) — R')

425. o = L Eh 8l
4 d A, +d,2,

a.26. n =4 _RR,

£R2—|

» trong d6 R, R, 12 bén kinh c4c ban cuc ca tu dién can.
1

4.27. ;{(f") ~ -
r

4.28. A(r)~ L.
F
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4.29. p b 44 , trong d6 x 1a toa do tinh tir diém A theo
4r [l + (2, = )xF
huéng dén diém B. Ta thdy ring néu A va £ la céc hang s§ khong phu
thudc vao toa d6 va thdi gian, thi mat do khdi p clia céc dién tich tu do
trong day dén c6 dong khong déi chay qua bang khong.

4l &

4.30. O~ ——> q.V,.
& k=

4.31. D =3,3cm.

a2 r=—| L 1)
dr\rd nk

4.33*%. Loi gidi. Ta twdng tugng gitia hai day dén A va B duéi hiu dién the U
¢6 mot dién trudng tinh, hon nita khong gian giita hai day khong chia
méi trudng gi. So sdnh dién trudng nay véi trudng cia cdc lyc dién khi
khéng gian gita cdc day din ndy duge ldp ddy moi trudng dong nhét
din dién (dién trd sudt o) va giiia cdc day cling c6 hiéu dién the /. Vi
méi trudng 1a déng nhat va bé mat cha céc day din la cdc mat déing
thé, nén cudng dd dién tudng trong cé hai trudng hop nhu nhau.
Trong trudng hop dién trudng tinh tacé CU =0 = Io‘ dS, trong d6 o

13 mat do dien tich mat trén phén tir bé mat dS va tich phan 14y theo bé
mat clia mot trong cic day dan. :

Vi E = 4no, nén CU=leds. (1)
47
Trong truedng hop dong dién khong déi
_ U _
—=1=\|jds,
R J

trong d6 j 12 mat do dong dién va tich phan &y theo bé mit clia ciing
day dén trén. Doi vai tdt ci cdc diém trong khong gian dinh luat Ohm

cho E= jp.
Tix 46 suy ra vl _[E dsS (2)
R p
So sdnh (1) va (2) ta dugc
rR=-F_
47C
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434. R=L_.
2

Hudng dan. DE giai bai todn cdn 4p dung két qua bai trudc.

435 R=—L| 2, )
ar\ C, G,

no A

D474
oA

£r

L

4.36. O, =

Q, =

no A
4.37. g =|el. Vitinh di dong cla céc i6n khong di nén van t6¢ cla chiing v,
VA v, cling khong déi. Dong dién bién déi ot ngot tai thbi diém 4 ki
'mdt trong sd cdc i6n tdi ban cuc. Ky hiéu quang dudng clia ion diu
tién la x, con (d - x) la quang dudmg clia i6n thif hai, ta c6

1=11=§(v,+v2),0<r<r,=3‘-;
i

e d—
I=Iz=—|v2,t, <t<t,=22%
d

v,

§5. TU TRUGNG. BINH LUAT BIO- SAVART - LAPLACE.
BINH LY VE LUU SO TRONG CHAN KHONG.
B TU CAM CUA CAC DAY DAN. DINH LY H6 CAM

5. B=2M9_7 104T ~035.10°T.
ch’ 9

52, B=£=£.10"‘Tm0,13.10“"r.
ca 25
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5.3.

5.4.

5.5.

3.6.

5.7.

5.8.

5.9.

5.10.

= .L[E.{_z]
CR\ 2

B=0.

Hudng ddn. Xét trudng hop tdng quét hon - d&i v6i ba day dan néi cac
dinh cha t4m hinh tam gidc (H.397). Cho dong dién / chay tr A dén B,
cho dong tuong tu [ chay tir B dén C va sau d6 tir C dén A.

B= 271?” (cos f —cosa). c

o= £ 5,3.107°C/m?;
2n 0

B=YE=510"T.

¢ 4 B
/JJ N
B 21 1 " R V3 d- __
_;27&_1 VoL r<R va r>>d,; Hinh 397
d

trén truc 6ng (r = R), B = 10~°T.
B~ 21 7 v6i r >> R, trong dé r 1a khodng cdch tinh ¢ir tim khe.

cr

27R
(21r 1

3 — khi r <R,
ok (p,/ p)U- R R +1

2 :
o 2 IPXCIRDL yip g
or (p/ PRI R =1)+1
21
LCP"

khi r 2 Rz.

Trong hé toa do tru 6 tryc tring véi truc cha vong day, ta can
phén tich trang thai clia cdc thanh phan tir trudng B (r) va B (r). D&
tra 1& cau hoi ma bai dua ra, ta xdc dinh d4u ca dao ham B, trén truc -

ciia vong day. T trudng trong mat phéng vong day dat cuc tiéu tai
tam vong.

Bén trong mait ciu tir trudng tuong duong vdi tir trudng cia day déin dai
v han cé dong dién / chay qua, con bén ngoai mat cauthi B=0.
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511. B =

(N +1)
—

R » 7N
Hudne dan. $in“ — = —(N +1),
g Z] LA

1
2

' 27 (Y
512, B=")
R

c
Tl
513. B="—,
¢
. . 2yw o, .
5.14. a) Trong kim loaj B = = 0,67.107" T; trong khéong khi B = 0.
¢
b) Trong dién méi B = 2—"(28—_—1 = (,44.10™ T; trong khong khi B =0.
c &
5.05% =L AT 4
c c

280

Lot gidi. Mat do khéi clia céc dién tich lién két

Pp = —divP = —kdivF = —k & + AN —2k,
ox &y
tifc 14 khong déi trong toan bo thé tich cla tru. Khi quay véi van t6c
g6c o, cdc dién tich lién hop sinh ra cdc dong dién ¢6 mat do khéi
J=wrp, =-2kor. '

Tir trudng tai di€m r chi do cdc dong dién tron ngoai sinh ra, tic 13 cdc
dong dién chay trén khoang cich 16n hon r. Cudng do cic dong dién
nay trén mot don vi dai cﬁa_ tru

R F
der = —2km‘[rdr =ka(r® — RY).

Trén bé mat tru phan cuc xu4t hién cic dién tich lien két véi mat do
mat ¢, =P =kR. Dong dién tron tao ra bdi cic dién tich bé mat ndy
trén mgt don vi dai cha try bing kwR’. Cong né véi dong dién tron
cta céc dién tich khéi ta tim dugc dong dién tron toan phin bén ngoai
trén mot don vi chiéu dai clia tru = kwr®. Dong dién nay tao ra bén
trong tru mot 1l trudng

¢ ¢
huéng song song v6i truc cha try.



5.16. (-3—] _1 JE ~1,6.107%
E mnax c p

2 s il Yond —+ 2 v _
5.17%a) § = & [3(“’ F)r _‘2] by 5= 1R [3( 7y _cg}

3¢

(Vecto ¥ ké tlr tam cau).

Loi gidi. Ta xét mot trudng hop, ching
han trudng hop 1).

Lay trén mat cau mot dai vo ciing nhd
nim gilta hai géc 6 va 6+dO 6/ydo
(H.398). Khi quay véi van téc géc @
dai nay tuong duong vdi mot dong dién

tron dl :M véi momen ti
4
dom =5 _ g @asind
¢ dme Hinh 398
L4y tich phin theo 8 ta tim dugc momen tir clia cd qua clu
2 -
M = gR 2 T day suy ra dap so.
3c
3 —
518, =272
6 ¢
e
519, 9= 282
8c

5,20%. Khong thé. :
' L&i gidi. Momen tiX chia mot qua cau bén kinh R tich dién déu theo thé
tich vi dang quay véi van tdc géc @ bang (xem 18 giai bai 5.17)
o = gR*@ ’
5¢
trong dé ¢ 12 dién tich toan phan qua cdu, tic 1a trong diéu kién bai ra

Ia clia Tréi Dat. Dat x =227 v viét dién tich cia mot nguyeén tir
9,
dudi dang

Z(q,-q.)=2xq,.
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5.21.

5.22.

5.23.

5.24.

5.25.

3.26.

282

Néu Trii Dat gém cdc nguyeén tir ¢6 s8 thit ty Z va s6 khoi A, thi ti s6
giifa dién tich toan phén vdi khoi luong M, 13

q__%4,

M, mA’

trong d6 m,, khéi luong nuclon. Sit dung mdi lién hé trén ta c6 thé viét
biéu thitc tinh momen tir chia Trai Pat dudi dang

Z4q, Ar

M= xAm 15 p.-dmmR.:r-

Néu gia sir Trdi Dat ¢6 momen tir nhu trén thi cam (ng tix B trén cuc ¢6
thé xdc dinh tir biéu thitc B = 291/ R, (gia tri 16n nhat). Suy ra

Am, 15¢ BT

Tuy nhién, cdc két qua thuc nghiém (diéu kién bai ra) cho thdy ring

dai lurong x con nhd hon nita (x <107%'"). Vi vay gia thuyét cho ring

ngudn gdc tir tredng cha Trii Dat 13 do dién tich du ciia cic proton va

electron quay ciing véi Tral D4t khong duge thyc nghiém chiing minh.
4lr

B(r )——[ ; 2], voi r £a (bén trong tru);
a

B(¥)= E, véi r 2 a (bén ngoai tru).
cr

5_XN ~3.10°.
B,
B =2r7d =0,314 T. Tt trudng B vudng gbéc v8i duong AB, hudng lén

trén v nim trong mat phang hinh v&.

= 2T - L r

B==" J1sd], wong d6é 5 12 vecto don vi hudng doc theo chiéu dong
c

dién, con vecto d ke tir tryc day dén dén truc clia khoang hinh try.

{ UR? 8t U Ty
p(rSZ)_zﬂtf]z’ Q_ 4 ()'—_ 'q'ﬂ
Ipi 2
cD:IJr R, _Ix R".
cR 10c



5.27.

5.28.

L= %(1 +4 ln£) (trong hé Gauss),
¥

L= [1 +4ln> ](trong he SI).
87
L=024.10"°H.

Huomg ddn. Cam g tit B bén trong dng céch truc dng mot khoang »
12 B=21/(cr) (bd qua cdc hiéu ting canh). Bén ngoai ng khéng cé
tir trudng. Vi th€ thong lugng gii qua mang hudng theo ban kinh
D= 2—ﬂ I——— trong d6 / 1a chiéu dai éng, , 12 ban kinh day dan, r, 13

bén kmh trong cla Ong. Trén mot don vi dai ta c6

L/ =2In(r/r) =6, trd6 suy ra L =240cm.

¥

529.L~ 4;‘111(E - 1] ~ 8,79/ [cm]; L, ~8,79.107 H/m.

5.30.

5.31.

5.32.

5.33.
5.34.

5.35.
5.36.

5.37.

M= JLL =06H.
@, = 4"T 3 107w,
4

=2, (1 “].
c b

M= 2aNln[1 + 2)
R

O =4 nin

@, = 2Nnbl ln[l + %) ~10° Wb.

21
c

L=Ly+L +2M = L, + 47m’IS + 8moN cos 6.

1 2
L=Ljil+—+—|
LD[ +ﬁ+ﬁ2]
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6.1.

6.2.

6.3.

6.4.

6.5.

6.6.

284

§6. TU TRUGNG TRONG VAT CHAT. VECTO & VA 7.
DINH LY VE SU TUAN HOAN TRONG VAT CHAT.
CAC VAT SIEU DAN TRONG TU TRUONG

c
{=—
n

Cic trudng bén ngoai B vd A tring nhav. Trudng B lién tuc trén cic
dudng bién, cdn trudng H bén trong xdc dinh bdi bidu thiic
H=B-4n3 (H.399). Néu twong ty nhu dién truong ta dua vio céc
“tir tich” lién hop c¢é mat do trén hai mat miit ctia thanh 13 o, thi sau

khi 1ap mo hinh ndy ta thu dugc méi lién hé twong tv trong tih dién
c=2a

Nz N
<

Triong P2 / \ Trieomg B
aj :

b)

o
=
——

p———

Hinh 399

Bén trong tém B =0; H =-4n3. Ben ngodi tém B=H =0,
Bén trong tim B =4n3; H =0. Bén ngodi tam B = 7 =0,

2
B, =2n3, &=[£J .
B. \r

b

B.=8,2 - 00T

D



6.7.

6.8.

12140r 12471 <14
U

1<102 2% 0,025
H—1

_ ~ -1 =~
6.9. a) @, =<3|‘(Hd§)=£——~:rRzBu cos@. Thong luong vecte B qua mait
: H

6.10.

6.11.

6.12.

6.13.

6.14.

6.15.

6.16.

6.17.

6.18.

cdu bang khéng.
b) J(Bdl )= (1- u)IB,sing.
!

ANG

¢ = =3,2T/cm”®.
c.D

G5 43T em?,

e(aD + (u-1)d)
B=— ’;‘;[N .

N1+2% (-1

c Y (# )]
Be 4niNy p, _

L
c 2dﬁ|ﬂ2 + (E - d)(cul + 4, ):|

4n—2
.

(=%
B=3,~——"-2.~0,539T, trong d6 R =" —ocm
%) 2
1+ =—
R

cl N
1=~ Hy; d>——(I-1).

bir

o ! 4nNI i
ﬂ) IO = AnNL (th + 41‘[;“* Z], b) B= oL + 47[3“' [1 —E]

B=~15T.

2nIl
L+ R
L

B=
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[i + -@Jrz
6.19. B, = B>—t 7 .

6.20%, — =1+

286

16R°

n =1+ Ly .
B, 27R +1 2nR
Loi gidi. Truong hop 1: Gid sit nam cham vinh ciru v6i do tir héa 2
dugc dua vao khe bén trdi, con khe bén phai d€ tréng. Vi€t phuong
trinh dinh 1§ luu s6 cho vecto H :

B,

cj(ﬁdf) =(B - 4rl)l +%2m?+ Bi =0,

tir day suy ra tir trudng trong khe ho hoac trong kim loai

2nJ1

I+ =R

U

Khe hé& bén phai tréng nén trong khe h& nay thong lugng tir bi phéan
tan (H.400). Khe hd 1a ngudn sinh ra tir trudng. Khe hé bén trdi ciing
12 nguén sinh ti trudng (H.400). Tuy nhién khe h& bén trai b 14p bang
nam cham vinh ciru v6i do tir héa Z. Do tir héa clia 161 2,. Vi thé tix
trudng tai tAm O dugc sinh ra béi ludng cuc tir véi do tir héa 3, (khe
bén phai) va ludng cuc tix véi do tir héa (3~ 3, ) (khe bén trdi). Vi vay,
tir trudng B, tai diém O xéc dinh bdi momen tir M ctia nam chdm vinh
cliu 91 =3V, trong d6 V 1a thé tich nam cham vinh clru. Tir trudng cla
ludng cuc tir trong chan khong trong hudng vudéng géc bing

B=

NN

N

pd
&

N

Hinh 400



6.21.

6.22. &

6.23*. B= E’o[l +

Truong hop 2: Khe ht bén phai duge 18p ddy bing chét 1am 16i, tic 14
khong con mét trong céc ngudn sinh tir cua diém O (khong c6 khe bén
phai). Sit dyng dinh 1¥ vé huu s6 ta tinh dugc tir truong trong 15

s 4nzl
B'= 2rR+1°
[+
B
D6 tir hda cua 161
. B-H' B'-Bip B’
g = = R — >>1).
- Zrahrrlllieg)

Tir trudng B, tai diém O xdc dinh bdi sy phat tén trong khe hé bén
trdi, tic 1a hiéu dé tir héa

, 4nzl 2nR +1
I mEs 2R+T) It 2nR Al
4n[!+ * ] poremir
B
r- ’ - ! V u 4 » - 'y ~
Ta tim duoc B, =£3=£§-~%—'~)—~—. T1 s6 cac trudng cdn tim
R R
B a _’“+2”R+I~1+ In
B, a-I 2nR +1 2nR’
N=BUTED 3000 vong, U = NP _ 55y
47[;1[1115)(
BOHﬂ -4 .A A= ~ A [y ~
~11,9107° T. He s6 tiéu tir dugc hie 13 hé s6

" BB, +(4n—-P)H,

trong biéu thic H,—H =Bz, trong d6 H, 1a tr trudng ngodi, trong

trudng hop dang xét duge ngét, tic 1a bing 0.
R\ 3R(B7) .

27 2r* 7

i(0) = 2% B_sing.
8 _
Lon-gidgi. Ta dua vio mot gia thuyét (sé duge
ching 16 bing cic tinh todn sau) 13 bén
ngodi qua cdu, trén tir trudmg déu B, 6
chong chat tir trudng clia ludng cyc tir véi

momen ti¥ 91 Ludng cuc dugc dit & tam
ciu (H.401). Khi dé Hinh 401
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6.24.

6.25. |

6.26.

288

=~ 3lonF). 9
B=B+ 3(5—’”) A
r r
Momen 91 dugc xic dinh tir diéu kién, ring thanh phdn vuéng géc
cha vecto B trén bé mit qua cdu bing khong
B

r=R

=B, 0039_'_2_5_’)_;1_0059 =0,
R

; _
Véi 9= Y B, thi diéu kién trén luoén duge théa man véi moi goc 6.

Vi vay tir rudng B cln tim bén ngoai qua céu 1a

BB[ JJJ

Trén xich dao, tiic lakhi r =R, 6=90°, tacé B= %

Dong dién bé mit siéu dan chay doc theo vi tuyén 8 =const. Tir cic
diéu kién bién d6i véi thanh phan ti€p tuyén cha vecto H ta suy ra

(ﬁﬂ + ﬁic)r
2

47
=—1i(&).
R ¢ i(3)
Tir dé
(@)= ~3f- B,sin@.
8

Khid6chi yring H=8 vi y=1.

R 3
o =H 1—(;} .
]

i, (0)= %sin 8. Dong dién chay song song véi truc day dan (H.401).

2

- = 2 B

B= B{l +£2—] M , trong dé ¥ la ban kinh vecto vudng goc
¥ !’

v6i truc day din dugc ké ti truc dén diém quan sét. Tir trudng trén bé
mat day dén cuc dai khi & =90° vA bing 2 B,.

u=1-2m'n



6.27.

6.28.

6.29.

6.30.

6.31.
6.32.

. 6.33.

6.34.

6.35.
6.36.

6.37.

6.38.

2”} -’ i -
Khi knong c6 qua cdu nhé tir truong B, Y vuong géc voi mit
¢

phéng xuyén. Khi ¢6 qud cdu s& xudt hién thanh phdn phy nam trén

mit phéng xuyén
B - IN )
cR\R

2.3
AL = {@) ﬁz— = _200cm=-2.10"H.

Tir trudng cyc dai 13 tr trudng gén bé mit qua cdu trong mat phéng

= = M = 6
xichdao B, =B, — 9 3 =By, B, = 2l R
) ¢
=" R

AL=-=—"—=-23. 107%cm =-2,5.10""H.
4 n

4
M=—%%—=—1210 cm =-1,2.10"2H.

= crR*B

=31A.

j= —Ih—z, trong d6 r 1 khodng cdch tir day dén dén diém nim trén be
Tr

mat, trong ti¢t dién vuong géc vdi day din. Doéng siéu dén song song

véi dong dién / va chay nguoc hudng voi 1.

=3 1m8 _0637.10° Aim.
AR

Izc ™8 _9s5A. | s
27R D/
r |
h=— =~ (,2cm. h
€ p.fg . "L'ﬂ
Ih _ T77777 7777777777777
i(x}=—5—— (xem hinh 402), : o
a(h" +x°) h
I’ . I
/= P _= .10 " Nfem. !
Hinh 402

Zo(rVem  12.710°T.
ol
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2
6.39. L=2A[£2—1+1nr—3+—ziz-1n-'l]mlo" em.

h n~—-n n

2 2

" r32 £
6.40. L =2A| yln2 + In=2 }~ 58cm.
h n-n )

641. © =£§—}£La2%= 120J.

6.42. 1:+ khi Osrs—@;
v v
1= =D
R -
Lo =, =50A; 1 =—=33.10"Cs,
v

§7. CAM UNG TU. NANG LUONG
VA CAC LUC TRONG TU TRUONG.
SU BAO TOAN TU THONG TRONG CAC MACH SIEU DAN

7.1. I =0314A.
7.2. I =0,314A (hdy so sanh véi bai trude).
s _
- U _43a
dmaf In(1+a/b)

47?"75 =12mV, khi con chay & cic vi tri 1, 2, 3. Khi con chay tr¢
T

7.3. 1,

74. U=

c
lai vi tri 1 thi U =24mV.

7.5. Trong khong khi £ = 2" 3 10-ym
rc

Trong dién moi E'= E, D'= 2D,

&

71.6. E =

@, sin ax.

2xcr
_®BR! 1-R,/R) U < wBR} (1-R,/R )
= U, =

2 1+C,/C, 2¢ 1+G,iC,

77. U,
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_ c’mgr —c¢IB o

78, v= BR(+r /B 5my/s.
Né&u trong lugng cha diy dan mg > ff—B, thi day dén chuyén dong
xudng dudi, trong trudng hop nguge laii?l;i né chuyén dong lén trén.
2
79. v= 3;’35‘; ~1,5m/s.
7.10. M = (—Bi”)z—“l; N = M (trong he SI).
2(R+7r)

711 &, = Z’:‘_ SNna,wl sin 2at.
¢

712%. ¢, = Efngmg-J Bff“; w, = 2,/339“.
[

Loi giai. Kim nam cham v&i momen tir 91 tuong duong v4i mét cudn
day nho (hoac don gian chi 13 mot vdng day c6 dong dién chay qua)
v6i ciing momen tir 9 Momen tir ciia mot vong day c6 dong dién

Dé x4c dinh théng lugng ma kim nam cham giri qua 6ng day ta sif
dung dinh 1 vé twong hé. Thong luong nay bing thong lugng ma 6ng
day (H.403) glii qua vong day (tuong duong v6i kim nam cham)

= f'£nSIcos¢:¢ = d7anM cos .

AuNCTUVAC R 2

I

13

Hinh 403

Néu dat kim nam cham & tir trudng ngodi B,, sau dé kéo léch né khoi
vi tri can bang mot géc a, va thi ra thi kim nam cham bat ddu dao
dong: Jé& = -B9na, trong d6 o v€ phai 12 momen céc lyc tic dung ién

kim 9% =[9%B,]. Tir day suy ra tdn s6 dao dong clia kim nam cham la
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7.14

W= W, cdn phlIO'ng trinh dao d(jng a([) = &, COS X, Trorlg 6113

day khi c6 cac dao dong nay s€ xuat hién suat dién dong cim ting
1 d@ 1 d
b = ——— = ——4mIM —[cos(a, cos@t)].
¢ ¢ dt c dr{ % )

L4y vi phan biéu thic trén ta nhan duge dép s clia bai todn.

2
7.13.1(t) = L"ﬁ?ﬁ‘"gin .
C
I 22
&= ~ 5 @ trong d6 ddu “~” cho bi€t ring su4t dién dong bé sung
4c”a

7.15.
7.16.

7.17.

7.18.

7.19.

7.20.

7.21.

7.22.

292

s&€ giam khi chén, 14 gia tri hiéu dung cha sus1 dien dong.

Hubng dén. M6t t8m kim loai dan tir t&t tuong duong véi “guong tir”
siéu dan, trong d6 xuat hién “su phan xa” ctia cuon day.

2.2

T'r'e |
I{t) = ——=——i sinwt.
W=5 ¢*RR,
m2lwB . ’ s
Upg = (56 chi ctia von k€ xoay chiéu).
2v2Re
S6 chi cia miliampe k&€ AQ =@ = Bym .
Ap
, _
1=8Y  0,19ma.
cl'r
o =222 (irong he SI).
4nbn

vz B i 2 120cm/s.
8zp

R3
v, = B, o = 20m/s.

R h2+a234’2
W ray?

M = 5
2mcn ba




7.23. Q= ﬁ%ﬁ
C

~107C, trong d6 B, cam ting tir ban dau trong khe.
« TR g g gl 4n .
Néu H, 1a tir trudng bén trong chat t, thi H, = -—5-31, trong d6 7,

LY * h 4 d o \ A 4.71' - . -
la do tr héa du clia qua cin, con hé sé EY la nhan 16 tiéu ftir,

B=3%_ % __ _0,0973T.
173 5
&
— | +1
3
7.24. 0= 4"1"” ~0,125C.
.

6 1
7.25.2) Q = "’: “V;b) 0 =0

,
7.26. I(1) = Io[l —le‘”‘], T= AN S.
2 ciR

cB,Scosd
I

7.27. L= =5.10"H.

7By

- cRp

7.28. g

Iw‘mg — L
I, L-L /N

e

7.29.

730, b 1+/CL)
I, 1+lu/L

RV
7.31. B= Bo(—) =5.10*T;

r
2

P= E— ~10%at.
87

T A —
O e (u=DI/L

733, I = 10(1 + Igcosax}

0
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7.34%,

2 ., ,

P=""10n
c?
Léi gidi. .
Cdch 1. Ban ddu ta xdc dinh dp suat tir giéng nhu mat d6 ning luong tir
2
P=0 = L —-gglzn’.
87 ¢

Ta thdy riang lyc 4p suat tr hudng ra ngoai (vio ving khong c6 tir
trudng hoac tir trudng nhd hon) diéu dé hoan toan khéc so véi dién
trudng. Vi du, cdc bén clra mot tu dién phing tich dién hiit nhau, tic I3
luc ap suat dién trudng hudng vio viing ¢6 trudng.

Cdch 2. Cich nay dya trén viéc tinh toan lyc tic dung lén dong dién
trong tir truomg Lay mot phan tir dong dién Idl. Phan tir dong dién nay

cha Ong day nim trong tlt trudng B, tit trudng B do tét ci cdc phan tir
cia Ong day cé dong dién chay qua sinh ra trit phin tr dang xét. Luc

tac dung lén phin tir dong dién dat trong tir trudng bang wdc' B. Tu
[

trudng B c6 thé tinh bang suy luan sau: Bén trong 6ng day dai uir
trudng gin phﬁn ur dong dién Id! gom tir truedng B do tat ci céc phin tir
dong dién ctia 6ng day trir phan tr dang xét sinh ra va ti mrcmg B do
phén ti dang xét sinh ra. Tong cha céc tir trudng cling hudng nay bang
4mmlfc, tic 12 B+ B =4nnl/c. Bén ngoai ng day dai téng céc tix
trudng nay gdn phén tir dang xét bing khong vi it truong B’ déi huéng
nguoc lai. Vi th€ B-B =0. T hai phuong trinh trén suy ra
B=2ml/c, tx déy lyc tic dung 1én mot phén tir dong dién bing

2

—ndl, vay 4p sudt cin tim 14

P=27z:' n.
c
2
735, F= fzﬁ
¢CR
2
7.36. P =—&;f=0.
T

7.37.8) M = mI2-2); b)x =1(+2 -1).
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7.38.

7.39.

P"‘)%;[l‘?]

AP = —IE = 1kPa.
ca

7.40%. [ = 600A.

) B s
Loi gidi. Lyc téc dung lén cot thuy ngén trong ong F = I—D—— Luc nay
¢

tuong dwong véi hidu dp sudt trén hai ddu 6ng 7, - A = % Thé hi¢u

nay vao cong thitc Puaseile ta duge

1~ 3L _gooa.
7.41. Ah= AUBL 0,6cm. '
acpg
21%d ) . ,
742, F = _2(}-2—2— Luc hung tiY truc tru d&n tryc cua thanh.
C - F
7.43. 3) A=8In2.107 J = 5,55.107J.

7.44.

7.45.

7.46.

7.47.

7.48.

7.49.

7.50.

b) Tang thém mot lugng AW = 5,55.1077J.

A—~2"” 2 In [1+9—)z2,‘?.10"J.
¢t b )

F =29 630" Nim.
c

F= 2L, (f) ~2.107°N.
¢t \L

Q= g Luu § ring van tc goc ti€n dong khong phu thude vao van
me - '

téc gbc chia vong va gée gilta chidu cha cdc vecto B va @

a=2-20s",
4
Kim léch mét géc ¢ = 2—@%—
cf .
7> 2R P8 5400A.

0
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7.51.

7.52.

7.53.

7.54,

7.55.

7.56.

7.57.

7.58.

7.59. L

7.60.

7.61.

7.62,

296

3 aNB

w=——"0=0]1s".
2 mc o
ch? g . D . . .
N ZI—GI_BE =14.10"W khi i Ve, trong dé e la co s6 coa logarit
tu phién.
2’ ?
A =——u; P,=——p, 1adp suat Ién t4m.
¢

.2
B, = 2—’?—(;1, — i) 1a dp sudt 1én ranh giGi gilta hai chét tir. Hé can
c ' .

bang va khong chuyén déng.

L=az%; p- 2L
a ca

L=2Iln£ khi / >> ».
r

2
e o 10em =107H.

o

L=2

28%N?

!3

=~ 20cm.

2
F:ﬁ("‘iﬂ =6.10°N; M =
c

F=tlpg
8x
_ 2c°Fl
(u-nr’
2m’I*

h="2" (a1,
c’pg

=10°¢cm =10"H.

2728 ( uNI

2
A= ( J;p>>1,L>>I.
L ¢

2

N _ riNu Y
F(d) = c{R d] , F(0) (cn)‘

_+_
pon



7.63.

7.64.

7.65.

7.66.

7.67.

7.68.

7.69.

7.70

7.71.

7.72.

7.73.

7.74. ¥

L F = 1 [lng-—l).

2
ﬂzl[“_ﬂJ :
F, 4 Hs

F~498N.
@ = —1—21--::93— ~ 0,Irad ~ 6°.
2r By L
AQ_IB_
Q  pgl
I,=¢ F—F—.
27R
CdBm y - oy \ - . T oL n L
I..= T = 480A 1a dong dién nady xac dinh bai tir trudng gidi han,
T

tir trudng nay lam mat tinh siéu dan.

fF d .
e =C ;"’5— ~ 400 A 1a dong dién giéi han x4c dinh boi d6 bén clia
cudn day.

F= iB,fRz = 90N.
64

'R

p-B( 5 Y

8z\S~o
P, S* = const, tromg d6 P, 1a 4p sudt tir 1én thanh dng day, S 1a tiét
dién ngang cia dng day.

F

Mat d¢ dai cha dong dién bé mat izzL; ap sudt hudng vao trong
ar

2 2
day siéu din P, = r_. !

th

_ 3B
32npg

=~ 1,7cm.

max
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2
795 A=Lpp LN
2 (L—Ludi )

176, r(F ,)=—==5cm; F_ = 2VB: LA 10°°N, trong d6 e 1a co 56
max JE 0 e

cua logarit tu nhién.
7.77. F =1IN.

7.78. F,(x)= F[(x);—zz[l— L jF(x)dx}

Khi I, =1, thi F,(x) > F(x), (x> 0).
Hudng ddn. Khi x thay déi théng lugng tir khong déi.

7.79. M = i4—fI ‘nNSsin 8. Cic cudn diy c6 quay sao cho tir trudng riéng

c
cua chiing hudng vé cling mot phia.
dB 2xin

7.80. F=9M—=99M .
ax cR

3
7.81. F(x)= [2” IRJ 3" irong d6 r 1a bn kinh qua cdu. Khi

c 2(R? +x1)’
x = ii? luc ddy cuc dai (dé thi hinh 404),

Fix)

|

1

I

3 -
Hinh 404

2
. B .
782, f = . (4p suat hudng vao tam try).
Vs

(3002
7.83. h=5[' ] = 2,lcm.
mg
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cA

784, [ =——.

7.85. F,
bi ddy khéi bé mat sao.

BS

~10%4* > F,, ~10"°a’[N], trong dé a 1a kich thudc giot. Giot s&

§8. CHUYEN DONG CUA CAC HAT MANG DIEN TRONG
DIEN TRUGNG VA TU TRUONG. SUAT DIEN DONG HALL.

8.1

8.2.

8.3,

84.

8.5%.

CHUYEN PONG CUA VAT THE KHI 6
CAC LUC PONDERMOTOR

v=e, ’i =2.2.10%cmy/s, trong dé m Ia khéi lugng electron.
ma

[ 2mczﬁju2
145Mc 8
2
e ) . e e s L
v=c —~—. X&p xi bét tuong d&i tinh chi chinh x4c khi
1 mc2 a
e
2
a>>— =r, =2,8.10"°cm 12 bdn kinh c0 dién cha electron.

mc

Van téc cuc tiu khi x = %\/% =6.10"cm.

cd+q), (rY" e . (rY 3 2eU |
n(r)-—*ﬁb’o[-ﬁ] ;. E(r)_z;Bo[EJ , trong d6 v= —-m— la

vén téc electron.

x=12cm.
Lo gidi. Bai todn dugc gidi véi gia thi€t rang chium tia gidn n& cham,

i thé c6 thé bd qua dién trudng doc. Khi d6 dé tim dién trudng ngang

ta c6 thé sit dung dinh 1§ Gauss
2E = 4nk,
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8.6%,

8.7.

N rd i - I ~ r s - "o 4 ]
trong dé &k =— 1a dién tich chum tia trén modt don vi dién tich cha
v

chum v& huéng khe, v 1a van t6c doc clia chim. Th€ cdc bidu thic nay
vao phuong trinh chuyén déng clia céc electron bién theo huéng ngang
v6i chiim tia va gia thigt rang thoi gian 7 = x/v, ta nhan dugc phuong
trinh vi phan d&i v6i bién clia chiim y = y(x):

d'y _ 2mei

& m
Lay tich phan phwong trinh nay véi diéu kién ban ddu {0)=d/2 va
dat ra yéu ciun 12 khi x =/ d¢ day cla chum tia ting gap déi: y(/) =d,

ta nhan duge phuong trinh dé x4c dinh khoéng c4ch cén tim 7 va tir d6
ta tim dugc .

_ dmv’®

"\ 2n(-ei)’
F ot # " ZW
trong dé van tdc tinh theo cong thitc v =,/ —.
m

w=l £m2,4.10"s“'; f:£=0,38.10°Hz.
R 27z

mc
L&t gidi. Phuong trinh chuyén dong theo phuong bdn kinh clla proton
trong dién trudng cia chiim (bd qua tic dung ciia tit trudng)
mi + ek =0,
trong dé E_ la gid tri tuyét d6i cua thanh phdn dién trudng theo bin

kinh. Theo dinh 1y Gauss E, =2—q, trong d6 ¢ =ennr’ 1a dién tich
r

bén trong dng ban kinh r trén mot don vi dai, # 12 mat do electron.

Cudng do dong dién 7 =envaR® ~ encaR® (c6 tinh dén v~c). Thé

vao phuong trinh chuyén déng theo phuong ban kinh ta tim duge dip

s0.

-~

. em (2w Y
Jmax ® 5m2 [—} = 5SmA/em’.
m

el

8.8. Do sy bat dang theé ciia day 16c bang dén (doc theo day téc c6 d6 gidm

300

the 4V). Su phan bd van t6¢ nhu trén ¢6 thé c6 néu dong andt rit nho
so véi ddng trong day din. .



2 2
8.9, i:[EJ cm 256

F, \v T 2eU
2
8.10. n= nu[l—v—z}
¢
mc’ . v 1 L
8.11. /= By =17kA, trong 46 f=—; y=—————; yf=~2. Két qua
2e c 1_ﬂ3
N v i i mc’
bai todn tring vdi dong dién Alfwen [ = =17kA.
e
8.12. AC = 2TEMYCOsSa
Be
w U 3 ) . C o . f o
8.13. B T 1,07.10°T (hiéu dién th& gia toc tuong (ng véi ning
e

lugng W béng U =7,6.10"°V),

Huéng dan. Van téc cuia céc proton gin bing van téc 4nh sdng, vi thé
nang luong tinh cha chiing nhd khong déng ké so véi dong niang. Khi
d6 dong ning c6 thé tinh theo cong thic W =mc®, trong d6.m 13 khai
lugng tuong doi cia proton.

8.14*, Ip=Te,
Loi gidgi. Ban kinh cong cha qu¥ dao chuyén dong cia hat trong tr
trudng r = P Mot don vi dai chia day din cang chiu tdc dung cna luc
e

dan hét vuong géc T/, luc nay can bing véi luc ampe IB/c. Do d6,
ban kinh cong ctia day dan - % Khi thoa man diéu kién r =r, tic
la Ip =Te, hinh dang qu¥ dao s€ tring v6i hinh dang day dan.

8.15. F = g\/% ~ 0,14N, trong dé m va e 1a khéi lugng va dién tich proton.

8.16. VGi 'Lithi U = Erin{r,/n) ~ E(r, — 1)~ 245V; E =408V/cm.
Véi °Li thi U =229V; E=381V/cm.
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8.17. B<A |2 oar = M
8 Vme m,
tir uran, Am 13 hiéu khéi lugng ciia cdc nguyén tit 2*U va *°U,

A=238 Ia khdi lugng nguyén tit tuong d6i cha **U, m, 13 kh6i

~ 2,5nam, m 1a khéi lugng nguyén

lugng proton.

1n?
818, M KB 1
g cU

e S8Uc .

8.19. p. = }Tg&'smz a = 1,759.10”C/kg.

8.20. B<

3meh( W\ " , e ,
72, = 1,1.107°T, trong d6 m va e la khoi luong va dién
€ .

2m
tich proton.

8.21%. o, = 2:\0)
mc

Loi giagi. Khi céc hat Iébh khoéi mat phing ngang thi s& xudt hién hrc
kéo né quay tré lai (twong ty lyc dan héi), luc niy phu thudc vao thanh
phdn B, clia tir trudng. Vi trong khe h& chia nam cham B~ A va
rotH = 6, nén ta cé

0B, 0B,
&z o’
do vy, doi v6i cdc gid tri z nho ta ¢
B, = %, z=-2 B,z
or ¥y

Thanh phan ctia luc Lorents F, dugc biéu dién duéi dang
e e
F, ==vB =--wmnB,z=-w;nmz,
c c

eB, (1

trong dé v 1a van téc dai cia hat trén quy dao, o, = ) la tdn s&

. mc
géc. Tir phuong trinh dao dong thang dimg

mz= —n(oé mz
suy ra

0, = o = B [
: c

m

302



8.22%, w, =2 —nM.

8.23.

mc
Loi gidi. Néu luc Lorents thay déi khi ban kinh bién thién cham hon sy
thay ddi cta lyc huéng tam thi qu¥ dao can bang bén déi véi cic do
Iéch nho theo phuong ban kinh clia hat. Véi cdc d§ lech nhd p=r -1,
ta c6 thé viét

OB n
B.(r)=B,(r,)+—=(r—r)=B,(r,)——B.(r)p.
or A
Thanh phéan huéng tam cha luc Lorents c6 dang
2
F=2vB(n=2wrB =20, ’iB_,(ro)(l —ﬁp]:
c c c o r A

= EworuBz(ro)[l —f_]{l —ip] ~ Fr)- mm{f(l +r)p.
c A ,

Trong bi€u thitc trén ta di sir dung dinh ludt bao toin momen dong
lugng @’ =wr’, trong 46 @, =eB.(r,)/(mc) 1a tin s& géc cua hat
trén quy dao can béng.

Biéu thuc ciia luc hudng tam c6 dang

2,4
me,r, 2
F,=mo'r=—3L = ma)oro[l - 33).

Phuong trinh dao dong theo phuong ban kinh cha hat
mp = —mwl (2~ n)p.

Dé thdy ring ch€ d¢ dao dong (su dn dinh cha quy dao (inh) dién ra
khi # < 2. Trong trudng hop nay

@, = Wy~/2 .

Dé chuyén dong ﬁ"‘-theo phuong ban kinh 14 bén thi cdn ¢ diéu kién
n<1 (khi dé F(r, + Ar)<0).

8.24%, x_,, =5cm; T =08s.

Loi gidi. Quy dao cua hat mang dién - dudng xoan 6¢ vdi dudng kinh
vong xodn va budc xoan gidm dan vé phia hai dau ong day (x =0 ung
v@i tam Ong day).
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Trén hinh 405 biéu dién dé
thi bién déi cha tl trudng
trong 6ng diy B(x), phia
dudéi né la hinh dang quy
dao vA vectd vén tdc trong
ti€t dién trung tdm khi
x=0.

B:%+&%,

Biét rang hé s6 b&t bién B

doan nhiét clia chuyén dong Vi

nay la g:consl, trong dé f,_i” -
my, Hinh 405

&=

la déng ning cla

. eB .. . .
hat, con @ =—— 14 t4n 56 goc.
mc

v v . X N
Vay é = Bj; . Ta c6 v, = Jvi+vi-vi= 1/vjfn —v:‘}z, va
2
Xy = L2 = Leot>60° = Scm, day chinh 1a bién do dao dong.

vzl]

Chu k¥ dao dong

X

ede TP dx 8Lv,
T=4[—=4 =0
o Vx 0 Jvz X Vzo
_ _xU ZOL

8.25%. I ~1,4.10°A.

304

- Loi gidi. K&t qua dé dang nhan duge d6i véi cdc hat rdi khoi cot khi

véi van tdc trung binh binh phuong v = H—T, hudng vuong géc véi
\J m, :

bé mat cot khi. Tir trudng gan bé mat cot khi

p=2L
cR
Trong tit trudng nay mét hat khi bay ti ¢ot khi s& chuyén dong theo
dudng trdn ¢6 ban kinh x4c dinh béi biéu thirc



my €

¢ —=—vB.
r c
Cudi cling ta nhin dugc
=R 3kTm, ~1,4.10°A.
2e ¥

8.26. Tu ching minh.
8.27. Tu ching minh.

8.28.

8.29.

8.30.

Be
mnc

fo =5 — ~164kHz, trong d6 m = 28.1,66.10™ ¢ la khéi luong ion

nita.

Af = £ < 30kHz,
REB

~ 60 nam.

¥y =

E; _T:2mnc

2 g8
B()

B(t) ===,
() 5

T

8.31. Luc Lorents F, ~10"*N, lyc hap din F,, ~107*N.

8.32.

8.33.

8.34.

8.35.

AW _u
W Y

AW =2vum, AW _ 4%
w Vv

’ 5 . ’

T=2:zm¢c; I=2m”(;E E
eB eB _ .
e o e ven | NN NN

quj dao cia mét diém trén / . . -

B

2
vanh xe bian kinh R = mc b

BZ
lan khéng trugt doc theo truc Hinh 406
x (duong xicloit) (H 406)

yO)y=r(l-cosax); x()= rsmaH?Er trong dé w:%ﬁ v
[f )

= m;;' [v Cf) Truc OY song song voi dlen truimg, con truc OX
e

vudng géc vai ca dién truémg va tir truo'ng.
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2
8.36. AV = ’“”;5 =2.26V.

47me*
V., =

x=318.10"cm/s <<c, trong dé w, = la tin s6

2
Wy
2
& (5

eB
plasma; @, =

myc

1a tdn s6 cyclotron.

2 In(r,/r) mv, ,
= donvihe G .
" 3.3 In{r,r, /%) e [don vi h¢ Gauss]

8.38. w, = ;B = 2mel o 1se,
mec mc 1

8.37. 1

2e . s - ) R
8.39. v=c0nst=1’—I/;, trong d6 ¥, 1a dién th€ trén truc clia chium:;
m

1., 7 2 2eVJ,1'

V==V, =— [
0 3 a max 3‘\/5 m &
2 mv .
8.40. /| =-—=—2 [don vi h¢ Gauss].
3\/5 e _
841. v= _v,__z_; tangp = —BL, trong d6 ¢ 1a gbc trong mat phing
1+ 2 §
v, '
chuyen dong gifia vecta van tc 8n dinh ¥ va trong Iyc.
842 v= __1;1,__2; tang = Moo —Mi-.
1y VIB] v, ck
cE ' "
843, w2 =Y 2B
cJy,

8.44. Giot ddu chuyén dong theo dudng tron ban kinh r'=§ véi van tdc

gR B
khong déi vy =982
§ v 2c K

8.45. Chiéc vong quay véi tdn 6 w(r) = ‘5‘2—3(-'11.
mc

306



mc’Rg

8.46. v=v(1—¢*'"), trong d6 v =- 13 van tdc Sn dinh,

('7"'7"2‘5730)2
_ mc’R _
T=—g—.
(.7!?" aBU) LY
a‘k*t
8.47. v= - X
V=1, exp{ .
-
8.48.p=[ 1, ) b 1n(1+aH).
2mc ) 2RI 1+ all

8.49%. v = 25m/s.
Loi gidi. Vi céc 14 kim loai c6 dong dién chay qua rét rong va khoang
khéng giita chiing rat nhd nén tir trudng do dong dién sinh ra s€ tap
trung chil y&u trong khodng khong nay. Bé qua céc hi¢u tmg canh, ta
xéc dinh tir truomg B, vdi gia thiét rang i = I/a. Vivay,
B=""".
ca o _

Ap sut cha tit truong P huGng vé phia thanh dém. Chinh n sinh ra lyc
Ponderomotor F tac dung 1én thanh dam -

3 2 2 ’

p-B 2 pa=2L

»
87 ca’ c’a

Vi thoi gian tdc dl_lng cha luc nay bil han ché boi do dai xung dong dién
At, nén van t6c cdn tim cha thanh ddm la
| o FAr_ 2’1

~25m/s.

m  mca
8.50. v==2L |7 ~ 40mss.
: ca\p '
8.51. L= —Q—rozBD =8.10"g.cm’/s.
2¢
3.52*. o= m,cBRh

~45.10"rad.

§

e
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8.53.

8.54,

308

Loi gidi. Tix trudng bén trong try bing khong. D6 13 do cdc dong dién
bé mit 1am try siéu din nhiém tr gay nen. B,=0=H+4zl, suyra

I= Ll ~ —B- B 12 tir trudng ngodi. Momen tir cfia ca try thé tich V 13
47 4drx
2
on=1v="5 pop - BRH
4 4

Ti 56 tir héi chuyén G 1a ti s6 giita momen tir M va momen dong luong
clia vat

G=S___°
L 2m,c
7 2
“Ter d6 |L| =%_;]E = 2"1~"—C-.GJIL = mcBR h, L 12 momen dong lwgng ma tru
_ e ' - -

nhin dugc ngay sau khi ngit tr trudng B. L=Jp, trong d6 J 1a
momen quan tinh clia try ting véi tryc cha né, ¢ 12 van téc g6c cuc dai
ma tru nhén duge trude khi bat ddu quay.

2 .3 2
Tir dinh luat bao toan nang lugng —’%:%’3—,— suy ra kg’ =‘—I}—;
o= L
NN
. MR? mcBhR
Luu ¥ ring J = ,tacé @= =4,5.10"rad.
iy rang e .
W — @, =+i=+-g’£z10‘6s". Tan s6 w ting néu vecto B va &

“2me " 2me
ngugc hudng, va gidm néu ching ciing huéng vé mot phia.

Khi bt tir trudng B 1én thi tdn s8 quay chia qué cdu thay ddi mot lugng

B . I
Aa)=15—q—. Bong nang clla qua cdu glam mét lugng
mec _ _
2 1.2
AW, = Bgl'sin o[ Bg +2\/§ , néu @ va B song song v6i nhau
4c 2me L -

va tang ciing lugng nhur trén néu ching ddi song (phan song song). Khi

ngit (va khi mé) tir trudng B s xust hién dién truedng xody ham (hoac
gia 16¢c) chuyén dong chia qué c4u.



[

SmeRB 41075

8.55. w==

€

8.56. T = nJE ~0,3s.
g

(FV )

Smga3 ~ dem.

8.58. 12 - (%] 2.
I, 9w,

1/8
T m 1

859 - L=|1| =—.

1 (mz] V2

8.57. h~

8’

a’M

" Loi gidi. Dién trudng trong khe hé tuong duong véi trudg tao bdi mot
chudi v6 tan cic dién tich luin phién nhau. Tuy nhién dé gidi bai todn
chi cén tinh dén nhitng anh dién gin nhat, khi d6 d6 chinh xdc ¢6 dugc
khodng 3%. Khi xé dich don cuc mot khodng x tlnh tir vi tri can bang
thi cap dién tich gdn nhét gay ra luc : :

=gi[ 1 _ 1 }%_szxg'_'m_

8.60*. o’ =

F
"Uat a+2x/d)? (1-2x/d) d’
L k8
tir da tn s6 dao d¢ e =
y suy ra tan s0 dao dong o TM

2

8.6 T~Z% |.£ ~12s.
21 | 2]

2

8.62. h= = 500cm.

2mgL

8.63. v<rB |-
. Zm

8.64. U="18.

CLn
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8.65.

o=B2R 5 10"Clem?.
4

8.66%. Loi gidi.

8.67.

8.68.

8.69.

8.70.

8.71.

a) Luc Lorents tdc dyng 1én dién tich e dang quay cing vdi tru 1a
F =£[B|=2[w7)Bl= (@ Byr.
¢ c ¢ .
Luc nay tac nén sy phan cyc cia dién méi gidng nhw dién trudng cod
cudng do l(&i B)F, tic la
c
P =%aBy = £ @By,
¢ dmc

Vi divF=~@+@=2, nén p, =—divP -—-—i_—l(ajﬁ).
& Oy 2
-1 = 2 2
b)g= IPlth=—“2*c—(@B)(f‘2 -n).
¢) Mat d6 mat clia céc dién tich lién hgp tén mat trong va mét ngoai
cia tru s _ R
-1

e e-1 _=
Ow = ME(QB)H’ Fom = E(("B)rz-

Téng dién tich clia tru bing khéng.

2
U:z[—aﬁ) .
¢
U= 2I* 1 In(R,/R)
menc* (R} —R)|2 (R,/RY -1
2
N= L R,
c i+R
AS
By 8 ) .
o =——=23.10" don vi h¢ Gauss.
4z ¢
e-1y .= e—1 .-
U:——|[vB]|d; lo|=P == ][vB]|.
Ec 4rec
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8.72.

8.73.

8.74.

8.75.

8.76.

8.77.

8.78.

8.79.

* Huomg ddn. Trong hé quy chi€u thyc nghi¢ém chi c6 t trudng B, con

E =0 (bén ngoai dién moi). Cin chuyén sang hé quy chi€u gan vdi
chuyén dong cia chit long: E'=E +-1-[i5§] = l[FB]; D'=E'= l[1;7){_3;]
c ¢ c

(bén ngodi dién moi). Bén trong dién méi D'= 1[173]; E"= l[vé].
c EC

Sau d6 quay tr& lai hé quy chiéu thuc nghiém ta s€ nhén duoc dap s@.

67 I 9N, s e v A,
AT = W. Khi d6 gi6i han chu ky quay ctia hanh tinh:

2fm 2wm

<T< .
ymM 39, ymM 3N,
R3 + RS R3 - RS

T=2m |7 ~75s.
- 3B B

1

2
r=22L 2PL  5sas
B \ 38
2
r=ArL AL e
5 \3s

_Adp

2

=728

ey g[@_z}
2¢g| mg

2 PQ R 35!471_R2 Im
=~——1/—-—,;b._ =3y o) T=2T— |7
a) vmax 33.!’4R' m )xﬂ JE C) ) PQ
T:Zn’ﬂzﬂ.
k.
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§9. QUA TRINH CHUYEN TIEP TRONG CAC MACH DIEN.
'DAODPONG TUDO

9.1. R>>£{m-108ﬁ; Q, =%C&rz.
S _

92 g=—2 |1,% ) G+G1|
G

2
. gy 9o
Khi R>0; ¢ >—% __ A= B __C
' g Y Tag o)

03, z=Y_1510% ar<cLnols.
é R

94. I(t)=(c- 1)%*"‘“’.

95. Lonayr, =1, Jom 1optm _, G = T
H max 0 2 Imaxo
9.6. =ﬂ5f2__
&(r,~1,)
9.7. &= CR —& ; p= A7k R, [don vi hé Gauss].
- RR, C(R,-R) In 2

98. I(t)= i[l + él—_ie""’} trong 46 r = £’2—
R L _ R

2
99. 7 =[1-"_ 17, =21 Sau a6 dong di dén gid trj ]
DI = —;; O—Z o+ AU dO cong dién tang dén gid trj 7.
1]
9.10 2: 3 Imax \[5. qmax \/5 'IIHIK

— a — R -_— —
CUO 2 ) Qmax qmax L] J; 2 qmax 0 2

9.11. U(r)=501—e*"""y V).

Uga 1-~cost§’e_”r _21-cos@
cT ¥ 3 r
7 =Ra~10""s [don vi hé Gauss].

9.12. B(t,r,0)= e’ 10%T, trong dé
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9.13.

9.14.

9.15.

9.16.

Hutmg ddn. L s clia vecto B theo dudng trdn bén kinh r ¢ tam

nam trén truc d6i xiing I(Edf)=B«27¢r——~-—- I(EdS) trong dé

I(Edg) = Q 13 thong luong clia vects E, Q 1A géc bao chia bé mat §
N
cang trén dudng bao - hinh tron ban kinh r, Q =27z(1-cos8).

a

L (—RLJ Hi¢u di¢n the cuc tiéu dé lya chon ty khong nhd
Lc \2L

hon 2¢

U = ﬁ[l —e? (coscot +ésin cotﬂ, trong dé &= % va

I(r)=i l—e"”[cosaJHésina)t) , trong dé 5:3; Wy =—,
R @ 2L

o’ =} -6

U{t)= er”‘*[cosa)t +[ —Ejsinw!], trong 46 a; = T;
@

@R

5=L. o =aw; -5
2L
U._.
Uﬂ
chon r qua nhé dé tranh téi qué 16n cho nguén. Chi c4n U, khéng
1én hon U, la dn, nic 13 r phai nhé hon hoac bang R.

ME Khi r cang nhé thi U, cang nhod. Tuy nhién, khong nén

9.17. Tén s ting lén +/2 14n. Bién d6 dao déng va nang luong téng hai l4n.

9.18.
9.19.
9.20.

9.21. I =

1(;)=ﬂexp _HG+G) |
R RCC,

. M?” A .
1+ et i20)]

ﬁ[(g_mm]

] =
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VS ST SN S |

922. I=—" I = s = .
R+r 1+ L, /L 1+ L/L,
. 2
9.23. ., === don vi h¢ Gauss].
. . c°rRiS .
2.2
9.24. Q= Tz—‘r;iﬂ— {don vi he Gauss].
c rr RRr,
22
9.25. AR=""D27 41250
9.26. 0, =0,; 1, =1,.
9.27. g = @\P .
RNC
o L
9.28. >0 =1uF.
029, Z_11 L L34
O, CRr
2n

9.30. @, =—=2.10"s" (= 320Hz).
T

1

9.31. @=——.
3LC
9.32. U(t) =1L sinawt; ()= L I, cosat, trong d6 @ =~—-—--1-~—.
L+, | VL +L,)C
9.33. N, = & '
2

9.34. [ = ?ﬁcosa)of, trong d6 @, = L
L

vLC
9.35. w? =— =—J7

9.36. t =+/LC = 107%s; 71 \/: 0,37A, trong d6 e 1a co s8 logarit ty
e

nhién.

2
9.37. 0= U %=100.
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938.a) I, = Ioe"”licoscot—(é +%]sinmt ;
' : o ol

U, =Ue™ COSC!)f'i‘{é +i—]sin(at__ .
w W, )

b) ¢ =-1—arctan—aﬂ°—2-—, trong dé 10=£; g, =CU; w, =L;
@ oty R, Lc
s=Frh oo} -6, 5<a,
2L

8mc’R

9.39. nz%, trong do r=~—BzT 12 thoi gian phuc hdéi dao dong,

T=2% \jz 12 chu ky [don vi hé Gauss].
g

9.40. 1, = 11,
<]

9.41. B =— [2mvymR = 0,08T.
i1 g

9.42. W, =|1-M L‘[ ) . W, =ﬂ-{f) .
L,L 2L\ r
) 2 '
i L Ll , trong d6 I, = £
2 2 R+r
944. a) T, =n- 27 LC, trong d6 n=1,2,3,...

b) T, = (2n+1)-7IC, U, =2U,, trongdé n=1,2,3,...

9.43. 0=

mg mgBIC
945.2) g=—2>5—=; b) [ =———.,
2 a m+ CB* ) m+CB?
mg. BI
9.46. x = e,
B’ JmL

9.47. Van téc sé ting cho dén khi do 16n ciia lyc tuong tic giita dong dién
cam img va tir trudng chua bang trong luong day din. Can bing xdy ra

. PR
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9.48*, Toa d¢ cta vi tri can bing méi

mgl & \ mgL (BI)? Bi
= I—e™ cosat > ; 0= = ——,
(BI)Z( ST By mR " L

Toa @6 x tinh tir vi tri néi ddu tién xuéng phia dudi.-
Lo gidi. o :
mi =mg+ BI(I, - 1,), Li, =-Blt, RI, = Bli.
Sau khi the céc gid tri ciia dong dién 7, va I, vao phuong trinh dong
liuc ta nhan dugc
2 2
LB (B
mR mL

sau khi ldy tich phan v6i cdc gid ti ban ddu bing khéng, ta nhan duge

3

mgL
x(t)= (Bl (1-e¥ cosan).
Blg . B c
949. I(t)= T (1-cosar), trong d6 w, = m+}—c—,

142 272
x)=|g- Bl gz 2 4 Bl'g p (1 cosar) [don vi h¢ Gauss).
emlao cemlo

2

9.50. 1(r)= %(cos @yt - 1), trong d6 @} =—— [don vi he Gauss].

0

9.51. ¢(1) =

-1,

2
trong d6 @] = L—CC-—', C, = % [don vi hé Gauss].
4]
2

9.52. q(t) = O(1 - cosw,t) trong d6 wp = E—R fdon vi hé Gauss].

9.53. U, =L L.

mRNC
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& —coswr
9.54. T = %r =0,05s; U.(f) = {;( ) , (H.407).
Ueft} UdAt) t/\
T— 3, I+r ¢ r—T/3
Hinh 407 Hinh 408

1- wt
9-55-T=§=0,035 (0= {"c"( 05 1.408).

291

9.56. Imax = —A}-"ST= 40mA, V= =100m/s.

~ |82

§10. DAC DONG CUGNG BUC. CONG HUBNG.
PHUONG PHAP BIEN D0 PHUC

10.1 8)J = —> .
n(9r +2R)
6¢
b) I, = 5 = m Cic dOl'lg dléﬂ nguoc l'llf()'ﬂg nhau

10.2. N = ﬁ(U2 —-Ul -U).
10.3. N = g(ﬂ -1l -1

10.4.I(r) = Ez«j"—zﬁ[R cos(ax + @) + wLsin(ax + @) — e (Rcosp + wl));
khi L =0 1ap tic céc dao dong xuat hién.

10.5. /(1) =%sincor.

10.6. wl =R,

U~(=3.
U

r
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10.7. cosg = cos{amtm{ﬁéﬂ]] =~ 0,7.
cos @ -

108, 1=—22 . tanp=-%
2 ’ ’ X
UCU-0LC) .
20°LC _1

1. =0 khi a)z--=—1—; [, = khi @ =——.
LC 2LC

10.10. %2 - \/E ~ 115,
W, 3

10.11. Cudmg do dong dién khong ddi. Tan s6 cong hudng ting V2.
10.12. Hudng ddn: Bién ddi cong thic thudng ding dé tinh bién do cha
'

VR +[Lo-1/aC)f

10.9. I =

cuong d6 trong mach /= bang céch thay

£ 1" ‘v t4n s6 ngdai luc w=2x(f,+4f) vio

Iy=—, w,=2xf,=
R *JLC
Af

biéu thitc nay. B qua lily thita bac hai va cao hon clia —.
[H

10.13. o, = IL
—€e

10.14. Aw, = Aw, = s,
T

. 1
10.15, Ning luong gidm hai lan; 7 = =~ (),16s.
g lugng g AT

10.16. R = Yo =10Q, r= 2L =0,2s.

0 R

mllaw® . . . s . s aia ex
10.17. U =— @, sinaf, trong dé6 m va e 1a khéi lugng va dién tich

e

electron.

10.18. O, =20, trong dé O = Ejj"_’ 13 he s6 phidm chit.
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10.19. L) _ |2 1_(41] +[L} ~ 300.
v o Jo

10.26. U U(f‘-’J =10mV.

|

1021 = =100, =Y —om;
i 2

1 £l
= = 0,IyF.
(2%) L 24U

1022, AL _ 1 j2AU

L oV VU

10.23. Ad _4 28U _ 4,510 cm.
oV U

~4,5.107°,

10.24. He s6 phidm chat clia mach phai thod man Q> 525, tic 1a do suy
giam logarit cia dao dong tat ddn 0,6%.

10.25. Cong huong hiéu dién the dng v6i tan s6 @, = . Cong hudng

5-
Cy

dong dién Ung v6i tin sO a

V-3 o052 . mbe—m— s —
[‘2+\/— ﬁ D4 2 . R
~Jic "Vie

inh 409
thi ¢(w) nic 12 dac trung Hinh 40 .

pha cia mach cho trén hinh 409.

2 2&)C 1

10.26. Huong ddn. Trd khing clla mach Z=iloz L 1 ! .
ol ¢

Cong hudng cac dong dién img véi Z =0, NS xdy ra khi @, = —.
g g g dIg g ; )’ _ ) Jﬁ
Cong huéng hiéu dién th€ tuong ing véi Z=0. N6 xdy ra khi

0,52 1,93 : _
-2l Vi @, ~ ———, Dic trung pha ¢(w) ciia mach biéu dién
m 2 \/ﬁ : g pha g(w) mac!
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trén d6 thi hinh 410. Ta
thay réng néu frong mach
¢O tai c6 ich, thi cdc budc _
nhdy tai cic tin s6 o, o (& 7 w

w2 - —T -

®, va o, s& khong xay I, I R R ——
ra va khi d6 s&€ xuat hién

cdc qud trinh chuyén déi Hinh 410
tron tit + = dén — = va ngugc lai.
2 2 c
10.27. Xem hinh 411, L =3,2H; a—&n—ﬁj—ﬂ
C =3,14.107pF; R=100Q.
10.28. C6 thé ¢6 hai so d6 thda man: L
a) Xem hinh 412; R =1kQ; ‘Hinh 411

C =32uF; L=3]14mH;
b) Xem hinh 413; R =1k(; C—13pF L= 30mH

T ﬂm

Hinh 412 Hinh 413

R ... X
1+(R/ XY 1+(X/R)

10.29. r =

2
a) r=?', x= X, r<<zx;

2
b} r= R, xm?, r>>x.

. ' I
10.30. C= ~ 8,4uF; ¢ =60".
279('(&.2 _UE)IJ’Z uF QD

10.31. R=137Q; L=116H.

10.32. ¢ = — =2,5, trong d6 &, 1a hang sd dién moi.
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2
10.33. tanp = %{2#—0 =5.107, trong d6 g, 13 hing s6 tix thdm.
on _

1034. L=-Z_—12H.
Anfl

10.35. Khong c6 tia lira dién néu tanar = %ﬂ Khi d6 dong dién trong mach -

soclp I, =— y =.
%)
1+ 2
R
wl— L
10.36. tanor = ——2C ol . 1, =1, khi wL:é.

g N7 2
: 1
\/m[m_f)
: wC

10.37. — N (1+n)(1 +2n) =13, trong dé N, la cong suat khi mach hg, N
N, 1+4n°

14 cong suét khi mach Kin.

4
+n,(n + nz)
pha so v6i hiéu dién the.

10.38. tand = khi n, —n2 =10, 6 =3, Dong dién chém

10.39. o, = - . Cong hudng khong thé xay ra néu M 2'_ =LL,.
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_pe
275 DS
Loi gidi. Hg 56 phdm chét ciia cuén day - d6 I3 he s6 phim chat cla

mach dao dong ma trong d6 tat ci m4t mat tap trung trong cudn day.
He s6 phdm chét c6 thé x4c dinh bing cong thic:

10.44%, QO = =18 (don vi hé Gauss).

WO WO WO
= =72 -_—,
= 6" N. TN

trong d6 W, la gid tri bién d¢ nang lugng trong cuén day, AW, 1a mat
maét ning lugng trong mot chu ky dao dong, N, l1a coéng suét tieu hao
nang lugng,
B2 ’Z_DZ
W, = 8—‘3-.5'!, trong dé S == B, 1a bién d6 cadm ing tix, / 13 chiéu
T o
~ dai 6ng. Sy méat mdt nang lugng chii yéu 13 do cdc dong dién xody
trong thanh 6ng. Cic dong dién nay la céc dong dién vong. Nguyén
nhén sinh cdc dong dién xody la suét dién dong cam ung
__ldo_ 1 ap
c dt c dt
Suy ra cong sut tiéu hao ning lugng do 1am néng 6ng
N = '?c_uz_ _ 1 (@8BS 2_
7 2R 2R\ ¢

O day R= p%?— 1a dién trd cia 6ng d6i voi cac dong dién xody, / 1
' chiéu dai 6ng. |
Wo _RI pet
Vay Q=2n —2 = = =18.
SRk vy |
10.45. N =0? =10 vong.

2 _ G
10.46. o \/;1 V2.
2

1047. Q= Eﬁ[ij (trong hé Gauss).
A\ or _

10.48. o, ~ % =3.10°s". Cong thiic sau truc ti€p hon nhung do chinh x4c

thdp hon o =£;—€m 10"s™, trong A4 =21.
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-1/2
10.49. ﬁ.h=—7:.5|:%lp[l+%)] © ~7.10"Hz (wong he Gauss).

10.50. w,, 224 0,428.10"s7"; f,, =682MHz (trong hé Gauss).
a \rd '

10.51. Trudng hop a) va ¢) @ =-LI—C; trong trudmg hop b) khong xay ra

cong hudng dong dién.
10.52. L= R’C; tang = —wRC.

L
10.53. C = —=——— =~ 220uF.
R+l HE

10.54. wRC =1.

CR*-L

10.55. PLC =1, U=V . Gian dé vecto cho trén hinh 414,

CR*+L

Hinh 414 . Hinh 415

EINLC 2R\/ LC

10.56. Q*LC=1; U= —:L -V hoac [U]=V . Trén hinh 4.15
+

" biéu dién gian dé vecw chia cdc hiéu dién the lrong mach, ‘trong do
Vg, 12 vecto hiéu dién thé trén dién tr§ bén trdi cha mach Vg, 14 hiéu

dién thé trén dlen tr&s bén phai clia mach.
U= VR ' VRz

10.57. @RC =1; 4 =3,
U

10.58. U, =V,2m* +2m+ 5y,
10.59. Tu chimg minh.
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2
10.60. Z=.———— khi @ > mach khong tiéu thu cong suat.
C 4 NLC & &

10.61. Bién do & dau vio va ddu ra nhu nhau Pg léch pha cha hiéu dién the
2wRL

ddu ra so v6i ddu vao xdc dinh bing cong thifc tang = ey

10.62. oL =R, U,=V| 1B |
3 R+R,

10.63. 7 = RC = RC,. Céc diéu kién di dé cdu can bdng R = R; C, =C.

10.64.

10.65,
R, c S s ara .
10.66. tang =—-2—— trong dé Ry, L,, Cy 1a céc thong s& cta mach

tht hai.

10.67. »’LC =1.

10.68. V] = _Vﬁ; V,=V,Q, suyra % =7, trong dé Q 1a hé sé phidm chat
z 1
cua mach.
z - .
10.69. ¢(t) = IR| 1 + ZEMOHSN af sin 2nfi

2
RI? (l +— L cos 2‘n:ﬂ}

= 2(1 + 0,08 sin 27/1) [V].

10.70. Diéu kién suat hién ty dao dong z"m +Z=0, trong d6 7, - td
! lal
khdng mach dao déng; @’ = — - - A=
LC R L
10.71. Do léch cha cuon day = kI {(OL, (), con he 86 k xdc dinh 1 biéu
, = 12 IZ _12 o
thitc ¢, = k1. P=@y——2=-6"

21
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10.72%. r. =9,8C.

2
C = 1 ~ 14,4uF, trong d6 X = [_[{) -1t =219,8Q.
2mX ¥

(8

Loi gidi. Dién thér thuén cla r¢ cha ty khong chi xac dinh bang dién trd
O R ma ¢a sy mat mat nang luong dé phan cyc lai dién moi (chét st
dien), tic 12 t8ng cong sudt mat mdt N, = Np + Nypay o di€n 16

_ N
thuan cua tu 7, = I’;"’ .

. IR U’ . .
Cong suat tiéu hao trén dién tré 10 N, = z =4.84W, con cong suat

tiéu hao dé phan cuc lai dién moi

(j‘EdD

M
N pran e Vf =—Vf =4,9TW,
phin c f 4r f

trong biéu thic trén c¢6 sir dung cong shuc tinh dién tich hinh tir tré
JEdD = S.

Viy 18ng cong sust mit méat N, =9,81W. Trd khdng cla mach Z dé

ding x4c dinh Z =%=220§2. Piegn trd thudn cla tu

r, = %’-”;”L =981Q. Trd khing clia tu: X, =+/Z% —r? =2198Q, trdé

suy ra dién dung cia tu C =— ! ~ 14,4uF.

[

2 .
10.73. R=12; wad 07H trongdéX (%f—) - R? =219,7Q.

Hudng ddin. Dién tich hinh ti i€ S = J(AdB) xdc dinh cong sudt mat

mét trong qud trinh Bm nhiém ¥ cho st tr N e o = ZSwVf (don vi
T

hé Gauss).
6n'w’Lril]
10.74. F _R—zFf Luc ddy.
. 4_38 2
a) Néu wl >> R, thi F= 6”; h ll’
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4 2y 8g2
b) Néu wL << R, F~ 7@l 1
R !
w’S LB, cosp
2(R2 2L2

" a) mét phang Vong vuf)ng goc véi tiy trLIO‘ng (can bang khéng bcn)

10.75. M = [B,#]. C6 thé c6 hai vi tri can bing;

b) mét phing vOng song song véi tit trudng (can bing bén).
22

Khi ol >> R MEMlnsB;f

SINQ CcosQ.

22

Khi ol <<R M=M, = wg}f L SINQ COSQ = M[a;f]

Trong truéng hop hai momen quay nhd hon.

10.76. Af = —f——iAﬁ =5.10’Hz, trong dé % = g =107 1a su bi€n thién do tu

~ caAm ciia chn day.-

| §11. CAC YEU TO PHAN TiCH PHO.
HIEN TUONG TU DAO BONG. CONG HUGNG THAM SO. TAP AM

11.1. a) f(£) = Acos’ wyt = g + gcos2wur;
b) f{(t) = A(1+ mcos Q) cos wgl ~
~ Acosayit + %écos[(wn - Q)]+ %A;cos[(cu‘j +Q)];
c) f(f)= Acos(wyt + mcosQt) =
| ~ Acosayt + —”;—Ac':)s[((oU -Q) + -?2{] + mTAcos[(cou + Q)+ %].

a) g(t) ~ A*(1+ mcosQu)*, khi m <<1 g(t) ~ A*(1 + 2mcosQr);
b) g(t) ~ A* = const;

c) g(t) ~ (mA)’ +(mA)* cos2Qxu;

d) g(t) ~ A(1+ 2mcosCy).
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11.3. a) f(t) = i C, exp(ia,t),

t sin(par/TY o n2—ﬁ'

t dé C, = A— : _ ,
rone £ T nxc/T 0 T
b) g(w) = j f(t)exp(—fa);)dr= L Sin(wr/2) ;
ar /2

_sm[(a) w,)7 /2] T sinf(@+w, ) /2}
) g(@)= 47 Mo—a)/2] 72 lwra)/2]

trong d6 @, =%§_‘.

11.4. I(r)=2—§t. Gia sor g(w)= Il(t)e'"’"dt ta nhin dugc

glw)= )2 (e’ +1) —'—26—e”"“” hodc viét theo cdch khac (xem chui
iwT

thich thérn cha 151 giai bai 11.3)

l o _ e ;
®)=— |I()e'"dt =——— ("~ 1) + e,
&(@) 2r _;[() zr(a)r)z( ) inor

-1, khi-7<f<0, |
1.5 1={ ° trong dé z =25 1, =%,
- |dy khi O<t<r. R d

Gia sit g(w)= jf(:)e-“”‘dr 2ev {I—COva—d], hotic viét theo céch
iod v,
khdc (xem chi thlch thém ciia 13 gidi bai 11.3)
" od
@ -1 It e“”‘dr 1-cos—
g(@) I() m[ - cos )

Vy

11.6. C6 thé. D6 Ia thi nghiém dién tuong duwong thi nghiém cha
Mandelstam. Bién do dao dong trong mach cyc dai khi Q= ]wﬂ co|

! Tén tai dinh nghia khéc ciia tich phan Furie ciing duoc sir dung rong phan tich phé

1= Ig(a))e"“dt.,.l.rong d6 g(w) = -;— _[ (e dt.
. - 7 —
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11.7. Pic trung tan cua cic M
bo loc (H 416) S ——— e
S L
h@)= 1+iaRC’ - !
RC | : i
_ioRC L :
— . o
(@)= TrioRC 1/(RC) |
a) g(t)y= f(t), *Hinh 416
1 . '
néu w,,, <<-—— (mach ldy vi phan).
mex << (mach 14y vi phan)
b) g~ f (1), néu w_,, >>RLC (mach 14y tich phan).
11.8.2) 4 =£"&[1 + g by 4, = D22 A
28 2 26 4
N . 2J_
11.9. Cong hudng s& x4y ra voi hai tdn s6 o, va @ T o m=——n 0 7.
1110, 7 =-2 cosnqy; 1 =— %
2R 2R, +R)
11.11. I=_"E@_’ ]]___ ‘50005(29!—(0) : !g‘p:__,_l_
2R 1 2(R+ R)QC,
2,/(R + RY +( )
2QC
11.12. PhS higu dié¢n thé ddu ra chiva ba thanh phén tai céc tén s6 @, ©- 0,
U, \/_ 3alU,

\EZU“ tuong tng. Cdc thanh

phdn canh xé dich pha mot luqng E:r so véi tdn s§ chinh.

@+ vGi cac bién d6 —2L

11.13. Phé hi¢u dién thé d4u ra chita thanh phén ciia tan s6 chinh @ véi bién
o Yo va hai thanh phan canh tai 14n s6 @+ Q véi bién do GTU", Xé

Nz

dich vé pha mét lugng 3;— $0 voi tn s chinh.
114, U, =U,[1 + m, cos(Qt + p)Jcosaayt,

m

1+Q

trong dé m, = =~ 0,89m; tan(owQ ==05

b 4Q wﬂ

0
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Uy .2 U

11.15. =
Ulfa 3Q Ulv

~0,0047, trong dé U{=—2A— 1 séng hai bac hai
: 7

cua chudi xung vudng ddu vao voi bién do A, U{" =—— la séng hai
72
bic nhat.
11.16. U, () = -12—|cos @y

11.17. U, (t) = %\cos oyt

11.18%, 1™ ~0.71A.
L&i gidi. Phan tich tin hiéu vio cha mdy phat thanh phd. Theo diéu
kién bai ra chi cdn xac dinh hai séng hai ddu tien U, va U, 1a di.
Theo dinh 1y Furie vé biéu dién hAm tudn hoan f{¢) dudi dang chudi

fy=a, + Zan cos{nawyt)+ b, sin(nwyt),
=1
712 Ti2

27 |1, _a,,:% [£(ycosaynt at,

trong dé ,= a 1
0 T T 0
' r T—m -T2
T2 :
b= |7(0ysinayndr. Trong trudmg hop ciia ching ta tin higu
-T2 :
vio 13 ham chdn. Vi thé b,= 0 d6i véi moi n. Xic dinh
REL ] g4 _ 2
a = jcosz otdt =—; a,=— _[cos2a)orcosa)ordr_=—. Vi bién do
T 2 T,

; 3z
tin hieu vao U =100V, nén bién do cdc séng hai U, =%U;
2 . s e L e s s
U, =3—U. Séng hai bac nhat 12 tin hiéu sin véi tin s6 véi tdn s6
@ =a®,. Mach L, R, C chinh trén s6ng hai bac nhat theo diéu kién bai

ra. Khi c6ng huong @1L=‘1—C= o He.sé' phdm chédt cba mach
, :

=P Kni cong hudng dién tr& clia mach chi gém dién trd thudn
R 5

nén /[, = }%"— Tuy nhién séng hai bic hai — ngoai ving cong huéng,
r o _ _

chinh xdc hon — c4dch xa ving cOng hudng R +r << @,L - c:
. ' @,
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@,C
Ti s6 song hai chia ddng dién
B= 4 _ 90R= ’
I, 8(R+r)
86r
Q-85

R =~ 20 Q. D€ hiéu ring dién tr¢ R xdc dinh gid tri cyc dai c6 thé clia
bién d¢ song hai bac nhat cua dong dién

tit day suy ra R = . Gia thiét ring £ t0i thi€u bing 100, ta c¢é

L™ = b v =§~071A
r +R 2(r+R) 7
11.19, I™ = Y, =237mA, trong d6 U, =@, R= __g;_B_r:__ =450,
r+R 2 3v20-~253
U, Ul

11.20.

. =—§—, trong dé @, 1a song hai bac bon (tin s6
Us; 25210
° U"JH&—
] Rz

cyc dai cla higu dién thé & ddu ra cha bd tich séng UY).
ra o . .
11.21. Ys Us l, trong dé6 o, =4w 1a song hai bac bdn
Uy’ U ‘1 +160°R3C* 6

(tdn s6 cuc dai cha hiéu dién theé & dau ra cua b tich séng U 1.

11.22. n=£ ~2.10°,
: Re

Huong dan. Can ching minh ring dung cu s€ ghi hi¢u dién thé bang
hang tu thit khong trong chudi Furie cha hiéu dién thé vao

y=— jU(:)d:
. @S 2 @S .
11.23, i=— Jp,pzA sin 20f + 2222 4 (cosof ~cos3w?), trong dé

2N
A= —1 1. Nhu vy trong phé cha dbng dién c6 ba séng hal vii tan

1Re

s6 o, 2, 3@ (trong hé Gauss).
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11.24. i = lE.’a)ZC[Ju,!L}',] - % ,qug]sina)t + l—%fCa)zyzHg sin3wt,
c ¢

trong dé H, = 2N,

(trong hé Gauss).

11.25. U, = U, cos(cm‘ - zm;)l'“ cos (¥ — a), trong d6 o = 2“;?" <<1.

Phd clia hi¢u dién thé chifa ba thanh phén trén cic tdn s6 @, @ -€Q,
. . 2 s .
o + Qvéi cac bien d6 U, 2ma;§,0UD , ma;{L']% va céc pha 0, —%,

/4 .
- 5 tuong ung.

<<],

11.26. U, = U, cos(mt + cos (U + cr.], trong d6 a =

Zm
wC, R s
Phé cia hién dién thé chia ba thanh phdn trén cic tdn s6 @, ®@ —
2mU, 2mU,

" wCR™ wCyR

Q’.
by s oz T
w+€ vd cac bién do U, va cdc pha 0, —2—,5
fuong ng.
. =k A V2 | s g e
11.27. Von k& do U. Véi diot U =——U, =100V, trong a6 U, la gia tri
T

hiéu dung clia ddng xoay chiéu (220V).
11.28. Von ké do U, =U?. Véi diot U = s ~155V.

V2
120, Y- 1 oo
U, fRC
11.30. gél—e'm’ s£=ﬁ=0,0'2. -
0. - - T fI‘ B

11.31, Bien d0 giita gid tri gdn bing gid tri cyc dai trong khoang thoi gian
cdn thiét dé dich chuyén w(t) mét khodng nita dudng cong cong

hudng rz—-l—e-—. Cuc daj sé dat dugc sau f, = L 1 Ql.
' 4ol

11.32. Sau thoi gian 1 2 Z}E cac song hai canh xé dich tubjng tng véi tin s6

cong hudng mot khodng bing do rong dudng cong cong hudng, tic 1a
sau thdi gian nay cdc séng hai canh hu nhu bi€n mat.
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11.33. U(t)~—|:chos(co Q)r—%cosmr]
11.34. U{w,) = Qe '%;
g 1 =3m/4 —m.M
Ulw, + Q) =—=mOce s U, —Q mQe.e
(@, ) NG Oy (@, }= \/— Q""‘o

11.35. C= 4"’ =10"F; Rmzi&x=3l,4ﬁ.
7T

Ty

| RCT’

11.36. ‘AC| ~2,5.107"F.
7’

trong d6 T=27IC ~4.10"s; ’-ACE ~2,5.107

| A
11.37. R__ =S-C—""=_8___£_1. Khi R=2R_ =169, Q=% ~é—=12

(khong c6 héi ti€p). Khi c6 mach hoi tiép O; =25 (mach héi tiep
duong), Oy =8 (mach héi ti€p am).

1138. A7~ |2 21710 A,

T

11.39. [, =1, 7| /T, ~8km, trong d6 7, 1a nhiét do trong phong.

§12. PHUONG TRINH MAXWELL. SONG BIEN TU.
ONG DAN SONG VA HOP CONG HUGNG. PLASMA

12.1. Ty ching minh.
Wrnax

f;
Loi gidi. Nang lugng dién (trong hé Gauss)

12,2+, ~0,5.107",

_g® _ 2dI}sin’ of
2C sw’ R’
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Tir trudng trong tu sinh ra dong dién dich. Tai khodng cich r dén truc
tu tir trudng nay dugc xdc dinh tir biéu thic

2
Hom=2p = 4—”(ij 1.
C ’ c

R
Tir d6 'H=2—21=2—r21{,cosa)t.
cR cR
Nang lugng tir tich trong tu
2 2,
W, =t [Hav =”‘ﬂn—°°25‘3)1_
87 4C

Ti 8 cdc nang lugng cyc dai

max 2
Wy =£ﬂ‘£[£"£) ~0,5.10™

w2 e
2 plasl 2.2 2pdpr2
12_3. W :M[z cosza}[; W._ =M123inzﬂ;
M c’l ° g ac'] ¢
max 2 .
W _ E[“’—R] ~1,3.107",
W 2\ 2 S

12.4%, H =0,

Loi gidi. Néu o 1a mat do mat cha dién trén ban cuc duong, thi
. 1 . Ll . ' - 3 L3 .\ .
D=4zoc visuyra j,, = 4—D =d. Theo dinh luat bao toan dién
_ i T
‘tich j=0. ' '
Suy ra jiuohin = J + Jaen = 0. T trudng trong tu dién bang khéng.
. ' 2
12.5%, H = 3{[1 —"—2} |
o cr R )
Loi gigi. Do tinh d6i xing nén cdc dudng sic ¢é dang cic dudng tron
déng truc V6i truc chung trang véi tiuc cGa . Trudng H duge tinh theo
cong thic o |
J(Hdly=2mwH = A% 1+ L)
c i
trong d6 Iy, =1r/R* 11 dong dién dich xuyén qua dudng trdn ban
kinh r. Cudi ciing suy ra dép s0.
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12.6. H= 5 dU cosmt, trong d6 r 12 khodng cach dén truc cha ty. Cic
Ci

dudmg stic tir mrfmg c6 dang cdc dudng trdn déng tryc v6i tryc chung
tring véi truc cta ty.

12.7. H0=2%d—r—5f(47r) 10°A/m; B, = H, =5.10°T;
(44

H, = gH, = 5/(47).10" A/m; B, = uH, =5.10"T.
12.8. Dong nang lugng bang khong (xem bai 12.5).
12.9. Dong nang lugng thoat ra khéi ty theo mép ciia ty vao bén trong day
din va & d6 né chuyén héa thanh ndi nang (nhiét).

l 6D
12.10. a :
) e = T of
1 aD 1 Uu
b :
)= Ax ot 4z d°

¢) Chi c6 dong dlén d;ch doi ddu.
12.11%, P = L[Eﬁ]; [P~ 0,88.10" g.oms.
47

Loi gidi: Vi tinh d6i xing truc nén xung dién tr cha trudng bang
khong. Khi tu phong dién né cing khong thé thay ddi, vi th€ ma xung
¢o hoc toan phédn clia hé ciling khong déi. Nmmg do phéng dién xung

dién tir tich tu trong w dién gidm mot lugng %[EB} con xung dién
' ' e

tir bén ngoai tu ting lén mot lugng tuwong tu. Vi thé ma ty nhan mft
V [22] s x .

xung cd hoc T[EB] bing ~ 10~ g.cm/s. Ong day nhan duge mét
T e

xung ciing d¢ 16n nhung nguoc chiéu. Tia lita dién co thé xem nhu
dodng dién dan. Néu gia sir tat ca dién trudng cua tu gidi han trong tu
thi tir truomg chia tia lira dién bén ngoai tu c6 thé bl trir hoan toan béing
tir trudng cla dong dién dich. Trén thuc t€ mét phdn dong dién dich di
ra bén ngoai tu va sinh ra & dé mot tir trudng. Tl trudng nay tic dung
Ién cic dong dién chay trong 6ng day va thay ddi xung lugng clia 6ng
day. Li giai vAn ding ngay c4 khi ngat ngudn va dé tu tich dién.

12.12. P= -‘iﬂ ~10"°g.cm/s.

c

OBR’

20\/3

12. 13. ¢, =107 rad.
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27k’

12.14. I = = 0,041pA.
Le

12.15. 0 = 2™ ~ 41 .107C.
eR

12.16*. Khong phai.

Lot gidi. Cac dong dién Fuco trong dong phai nhd hon dong trong sit

bdi vi do tir thdm cba dong nhé hon cia sit hon 1000 lin.

Liw ~ El p~rot E/ p, trong d6 p 13 dién tr& sust. Theo dinh lujt
108 wold

Faraday rotF =——— =-2"" trong dé u la hé s6 tix tham
c ot c Ot

Vi oy, ~1,p0,, =107 m; pp, ~ 1-000; P, 107 Qum thi

IFukaIe . JuFech ,_,10000

I.;"uhi( u ?u( upCu '
Vay try sét s€ néng nhanh hon tru déng khéng phu thudc vao viée cé
hay khong ¢6 hién tugng tix tré,

. ' 2
1217, & _ 1Auied
H 2 ¢

12.18. B, ~ 840.10™T. Chiéu day 16p vd skin & =1,56 mm nhd so véi chiéu
day “binh xé0” h=22cm (trong trudng). VAy trudng bén trong thuy

ngén giong nhu trudng clia vat sieu dén cing hinh dang. Luc 4p suit
2

ciia trudng F, = 2mrhP, trong d6. P =—12-£—“. Lyc 4p suflt 1 ciing véi

7

céc luc cang bé mat can bing vdi trong luc. Tir d6 ta tinh dugc trudng
c4n tim B,. '

12.19. 7 = @—i’—bv COS .,
c*dR

12.20. )E_ﬂﬂn 3.10 V/m:
¢ dt

b) E =E; D =2D.

2

1221.0(0) = O(0) - amrt + L (1 e*'H),
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nvB,a*

2
1222, O = mh( ) = 0,11W.

4ndl,

2]!’2'
8[ (4]}
pe

12.24. W = [ } Q°
25 | 2t

12.25. Xem hinh 417 (a 1a dudng truyén khong c6 sy mat mét, b 1a dudng
truyén ¢c6 dién trd cdc day din hira han). Khi cé dién trd cha céc day
dén tén tai 4o glam th¢ trén day dan, diéu d6 ¢6 nghia la trén bé mat
cha céc day din vA trong khéng gian gifta céc day dén c6 thanh phén

ti€p tuy€n cua vectd E, do d6 ma vecto Pointing léch vé phia cic day

dan. Mot phan ning lugng truyén dén 1ai, cdon mot phén trong day déan
va chuyén héa thanh nhiét nang.

mﬁ

%S \ \ \EE []
A ¥ A |

¢ 1 " g

P b

12.23. U, =

\
'
I
i

————— — —
———— = —
—— ————

Hinh 417
12.26. a) Xem hinh 418.
b) S27rrf=—EH2 Z—J—£22 {=Ul.
4z ar I r
2 2‘,
12275, 1R . g. LRn_ (_- (S.' — O
2ar*in(r, /1) 7 rln(r,/n) g
Dong nang lugng qua tiét dién clia cudn £
_day huéng vé phia dién trdy va bang Hinh 4138

W= [S,2zrdr= 1R

h
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o N2Em® LI

12.28. W= =
2R’ 2

R (ne)* [2W
rl m '

12.29. Vecto Pointing bén ngodi chim S, =

Vecto Pointing bén trong chum S, =:*za"2(ne)21 ’ EEV*
ni

13
ar

P’!(&’C‘2

12.30. 5= é.. Trong d6 &, 1a vecto don vi theo chiéu dong dién.

12.31. Bén ngoai lép phing S,, =47r(nea)21’%; bén trong I6p phing cich
m

ti&t dién trung tm mot khoang x, §,, =47 (ne)’ 1. ’E_xz'
- _ m

Uozf' e_zf;r_ W=C0U§ '

12.32%. S(r,H)=— :
2ma‘dR 2

Loi gidi. Dién dung chat C, =%, trong d6 S=ma’. Tu phéng dién

qua dién tr& R, khi d6 hiéu dién thé trén né thay déi theo quy luat
U(t)=U,e™'*, trong d6 7=RC,. Dién trudng bén trong tu dién
E =%~. Mat d6 dong dién dich | xuyén qua tu b?ing

Jsich =L@=-—{{?—~e'“’. Dong dién dich khép kin dong phéng dién
" 4m ot  ma’R

khéi ctia ty. Ta tim H bén trong ty bing céch sir dung dinh 1§ v€ luu 56

_ H.2m‘=4—7.rjdich.:rr2,
c

tir d6 suy ra H=2—ﬁjdichr=2¢e A
c ca‘R
D& thdy ring vecto Pointing § huéng ra ngoai tu theo ban kinh. Vi
E1H, nén _
- ' € Ulr '
S(r,y=—EFEH =—2% _¢g%"*
(r:0) ¥/ 2ma*dR

Ut

Khi a=r thi §=—20 ¢ 10”[J/(s.cm®)].
2madR " :
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Y nghia vat 19 clia vecto Pointing — mét d dong nang luong dién tit
hudng dén chd hép thu né. Trong trudng hop nay 1a hudng t6i dien trd.

Ta tinh tdng nang luong dién tir W thodt qua mat canh cha tn trong ca
thoi gian phéng dién: : = :

oyl 2
w =.I82mddt = _[g“n“e'”’”‘f“ dr =5Y%
5 s R 2 -
Két qua ndy c6 thé du doan dugc ma khong cidn phai tinh todn - d6 12
ning lugng ban dau cua tu tich dign.

e d et 1
12.33.S—~—— s Wrt)= |Sd2mdl =——| —————|.
_ d3 () = ‘[ 4 {dﬂ d(f)J
1234, §=-27 = i yzj:, trong dé y 1a khodng cach tit tiét dién trung tam

nec

dén diém quan sat. Vecw S phan song song vdi vecto mat do dong
dién J.

2 3
12.35. n,=n (1———-} S =n(nery —
_ ¢?

ra’t; ®, = 4—€R3£a2.

12.36. S = —;
2cV T 3¢ V

2

1237, §= A1
_ 8md

1. Vecto S huéng theo ban kinh t6i truc ciia ty.

RL

<o, =

12.38. Vecto Pointing § huéng vé phia truc cha cap S = ! dI
ety

Gia thi¢t rang d6 ty cim cia cdp L =2In(R,/r,), nang luqng dién tix
duge chuyén trong thEJi gian tt ddn trén mot don vi chiéu dai cp
L1}
Wr)= ” ln R° (don vi h¢ Gauss).
r T2
12.39. Vi hai vecto E va H déng thi thay ddi huéng cita minh nén vectd
S khéng déi huéng, -
12.40. Vi c4c thoi diém thay déi thanh huéng nguoc laj clia cdc vectg E va
H dich chuyén lén mot phédn tr chu k¥, nén vecto S cif méi mot
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phdn tu chu ky lai thay déi theo hudng gu‘dc lai. Thuc vay trong
truémg hgp nay

;
I—dt = ILEO sin et Hycoswt df = 0.

Nang lugng dao dong trong timg doan day dan riéng biét, nhung
khong truyén v& mot huorng (séng dimg).

12.41*. Nang lugng cyc tiéu khi 2 =¢=2,718...
A
Lo gidi. Sau khi cdc khéa lam viéc trong dudng day sé ¢ mot dur tril
2 2
nang luong xdc dinh W = %L+£g— (trong hé Gauss), trong dé
_ ¢
U =1IR,R =60Q.

Vi tat ca céc dién trd thuin cia dudng truyén déu nho khOng déng ke,
nén tit ca nang luong s& chuyén thanh céc biic xa.

Cic gié tri 40 tu cam L va dién dung C cta dudng truyén dugc xéc

dinh béng nhimg cong thiic dd biét L =2/In(, /1), C= —-—I—
. 2In(r, /1)
Vi vay do du trit nang lugng
2 2p2 2
W=£—2{ln(r2/r,)+—I—R—z-—- ) In(r, / P’,)+—1~—-,
c 4In(r, /1) in(r, /1)

sac cho W ~'[x’+l), trong 46 x =In(r,/r). Biéu thifc trén dat cuc
x
" tiéu khi x =1, tir day suy radapsS. -
cos(kx + d)cosart . U,

cos[[m + %}: - kl]’ . 065[[’" + ‘3” i kz]’

trong dé k= 2. %{E 1a 56 séng, gia tri § dwoc xdc dinh tir biéu thitc
¢

12.42. U(x,0) =U,

diéu kién &/ +6 = (m + %]7: khi m=0; 1, 2,... (cic nit hiéu dién thé
& cudi dudng truyén).

_£
Vel

12.43%, £, = =3,75MHz; Q = 400.
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Lov gidi. Nang lm:mg trung binh ciia dién truong trong mét chu ky T
hién nhién bing nira W

max

:—jdr_” = av-1w,

max ?

mét mét nang ltr(jng trong mot chu ky W, =. jd:-]’j’ faeay.
0 ¥

H¢ s6 phdm chat cha he >
W £
=2 max, _ £y T4\
Q EW . 2TA A/ \J/

wmn

Trén hinh 419 biéu dién sy phan b6 hiéu v

)
dién thé va dong dién theo chiéu dai day \:
cap trong trudng hop tin s6 cuc tiéu ‘ |
(chiéu dai cyc dai). Trén doan cdp chiéu ' {

dai [ thiét 1ap mot phan tu chiéu dai I

séng. Vithe f,. ~41 0 =3,75MHz, 1ix ~ ;

d3 suy ra Hinh 419
g
= va O =— =400.
fmin Q 2TA’
bz
14—
eve V7 c
12.44%, ~————5 10% fon= =5GHz.
Q fmm Zb\{_ \/_ -
Lon gidi. Nang lugng trung binh cita dién truong trong mét chu ky T
bang nita W

e Lo (v <L
;_To 2 max

4

r
Su mét mét nang luong trong mot chu ky W, = Jar [[jr&ay.
0 v

H¢ s8 phdm chat ciia hop cong hudng O = 27:%—"‘4”‘— =2—;: boi véi

Lol

hop cong hudng ludn théa man biéu thic sau:
ke ¢
k2 +k +k2,
T
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trong d6 k, = L k,= b vk, = [ . Tdn s6 nho nhét khi mét trong
a
cdc s6 nguyén n, (i =1,2,3) bing khong, con céc s§ con lai bang mot.
Xust phat tir kich thuéc cha hop cong hudng thdy ring n, =0 va
T 2
n=n=1.Khidé k, =0k, =—; k, =—.
2 =1 x y Tt Ty

1 1

J‘ P bJ_ (?

f - wmin — < 1+[é)2 e ¢ ]
meox eV W) 2

. . & .
Hé s pham chat 0 = ——=
? SO pham chat = 24 4bA

12.45*. E (1) =E,cos(wyt — ky, L) + —J?:’;’—co_s[(w0 +t -k, L} v~39c.

Loi gidi. Tan s6 cuc tiéu déi v6i séng dién tir chay doc theo tryc z chia 6ng

din séng chi nhat x4c dinh tr mét diéu kién e, :Eﬁ;
_ a

F =“;m-'" =§=3000Ml—lz. Tin s6 nay duoc goi Ia tdn s6 t6i han

» T o ' '

hoic tan s8 bién. Séng véi tdn s6 nho nhat khong 16n tai trong ong dén
song (tiét dién axa). .

Ong dén séng dugc kich thich béi dao dong bién diéu ma trong gidi tan
ctia né chi c6 ba séng hai. Séng hai chinh f,= ——3001MHz va hai

séng hai “canh” @, ~Q va @, +€ (luong ing lé 2999- va 3003 MHz).
Hién nhién Ia dai séng véi tin s6 2999 MHz < f,; khong thé truyén
trong 6ng din séng nay. Vi vay trong phé clia s6ng truyén trong 6ng
dan séng chi c6 hai tdn s6 £, vd f|. Ching tuong ing véi cic s6 séng.

o; J(coo +Qp

k Yo %
1} 2"
== ¢’ c;'2 a

Quy luét bién thién cia dién truo’ng ddu ra

B ()=E,cos(wy —k,, L)+ iEg‘lcos[(wa + )t -k, L]
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V4an 16¢ pha ciia s6ng véi tdn 56 @, :

v;;’_oz e~ /1500 239c.
Oz
| ool Vo)
12.46. £, =2MHz; v=——5 — x39c; f =5 =3000MHz.

v 2 2a
1 _( v J |
v+ .
12.47.

2
Stx,y,2)=— Iéer_ [ sm( 2 Js_in2 [%} + é‘y sinz(%) sir{?aﬂ]] sin2ax,

trong d6 €, va € y la céc vecto don vi theo hudng céc truc twong ung.

Hutomg dén. Trong hop cong hu&hg séng dien trudng chinh

~ L .om ..

E=¢kE, sin = sin 2 cos .
_ a a
Ti€p theo o '
OH = Ex b0y X
—=—crotE =—c—| g, sm—cosﬂ—e cosZsin? cosar,
or a a a a a

tir d6 suy ra bidu thic tinh H. Séng chinh cha hép cong hudng ¢

tan 88 :
71'2 7[2 C’\/Eﬂ'
o= — t— = .
a a a
12.48. E; 16QN;L =1,4kV/cm.
' E}hac i e e N
1249. N = = 40 . Cong suét t6i han x4c dinh bdi dién tnrdng t6i han.
16+/20 ' | o
12.50. -
252 ' N
Stx,p.2)= 20| 5 —’ism( 27y )sin2(cor —kz)+ ézksinz(i‘l’]cosz(m: —kz)|,
dnw | da a ' a

trong d6 €, va €, la cic vectd don vi theo hudng cée truc twong Gng
2 '
.\ Fio
y Vi z, 0)201/1{2 +
_ -+

342



C6 thé viét dudi dang séng chay

22
S = %) id sin(z—ﬂy—] -l g, ksm (ﬂyj gk}
4w 2a a a .

2
12.51. N,, = Ny(1-r?) =89kW, trong d6 rt= [E"—:] =1,9 12 hé s& phan
+

xa theo cong sudt.

I+r Ny—N

12.52. k=—"" =3 Gday = 1 20,25 1 hé s phan xa theo cong

—-r [

sudt, r 1a hé s6 phan xa theo bien do.

12.53. n, =7 [ : +i).

4 2 b2 IZ
2.2
12.54%. n, = 136’"; (wg - ”bf }
: e

Loi gidi. Huémg truc z cha Ong dan e.ong theo chiéu truyén séng dién
ti. Ta viét biéu thic tinh d6 phan tin cha 6ng dan séng
' 2 2
fa%:kf +kL+ k] =ir7m2 +7LG2 +k2,
c a b

trong dé k, =k =—.

Séng thap nhat 13 séng c6 tdn s6 nho nhét cé thé d6i véi éng din séng
da cho. Khi a <b séng nay xdc dinh céc gid tri cia céc s nguyen m
van D6iv6i w =, canphdicé m=0van=1. o

Trong trudmg hop thif nhai khi chua c6 plasma, £=1 vd @ =a, biéu
thiic tinh d6 phén tin c6 dang -
2 2 2
Tuy nhién khi trong &ng dan séng xudthién plasma thl hé s6 dlén m01 gidm
o, 2
—1—;5 trong dé aJ

13 tan s6 pldsma

[

Khl dé theo didu kién bii todn chiéu dai budc séng tang gap dm
Ay = 2A,, nhungk, =k, /2. Biéu thuo tinh d6 phan tan trong trudng

ho’p2
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e A Tt @
Ta thdy ring w, 1a t4n s6 cla may phat va n6 12 dai lugng khong déi.
Tir (1) suy ra
. ’ z 2
k= %" - irz‘
¢ b

The k! vao (2) ta tim duge

2 2 2 2
o @, = + & 7

L P T,
tir ddy ta nhan dugc biéu thitc cdn thiét d6i véi tin s§ plasma

. 3, =
copzz(mu—?—.

Mat khdc w =4’ /m,. So sinh hai bidu thic nay ta tim dwoc mat
d¢ electron trong plasma.

12,55, V(x) =y P&/ D) trong d6 D= |1 -
sh(a/D) 8mye
12.56. -—~,/ f 0= e 514350,
ale
trong d6 o = ———— ~ 1.06.
5 Sa? szE
Hudng ddn. Sy ¢6 mat clia chim tia electron din dén su thay déi hé s
2
dién moi clia moi trudmg & (') =1 - 4’”” =l-a2
ma'? @

2

12.57. a)F, =2_i7€_ 6,37. lO"N/m Fy <P, vi th€ tru plasma khéng
7
'~ gidnng.
b) P=F khi7~125.10°A

2
aR*nk
Loi gidi. Mat do Iue dp sudt tx 7(r) = L7} Nrem1 vac dl,mg huéng
theo ban kinh t6i tam day chio plasmaclén thé tich dV cé dang véng

12.58%, T(0)=

~1,47.10°K, trong dé k Ia héng s6 Boltzmann.
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nh6 chiéu day dr, chiéu cao ! (dV =2mrdrl). Tit tn.r(mg tai khoang
céch r tinh tir tryc chio tinh theo dinh 1y h s6

By =% jr.
c
Ap sudt tir tic dung 1én thanh cia thé tich nhéd 4V
dp=—fd?‘——2—j rdr.

L4y tich phan biéu thifc trén ta tim duge sy phan bg 4p sudt tif bén
trong day chio tix

#lr) ro 2 2
2 R, r

Jdp=—"7 7 [rar=— 1(1——2}

#(R) c R c R

12 2
P(r) = P(R)+m{l—%}

Ap sust tit huéng vio tam chdo can bing véi 4p sudt khi dong chia
plasma P(r)= nkT(r). Khi d6 sit dung mé hinh khi 1y tuéng (plasma
néi chung 13 trung hoa vé dién, ching ta chi cdn tinh nhiét d¢ trén

truc):
PR) I r’)1
T w___+ l-— |[—.
) cerz[ R )nk

S6 hang dau tién trong cong thifc nay- nhiét do & ria cua chio T(R).
Coi nhiét do ndy nhé khong ddng ké so vi nhiét do trén truc 7(0):

12
T(0) = ———~1,47.10"K.
©) c*nRnk
12.59. B = /8zmkT ~ 6T.

2 .
R lnﬁm 5.107%s.
2ull r

12.60. ¢ =

| T
12.61. R, ~ B;}ffc ~0,04mm.

12

12.62. T(0) = .
© ke’N
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Phin2. QUANG HOC

§1. QUANG HINH HQOC VA TRAC QUANG -

1.1.

= 82 =490 cm.
2w

1.2*%, Lgi gidi. Tit cic dinh Inat phan xa anh sdng suy ra raing dudng kéo dai
cua tia phan xa CB (H.420) cat dudng vudng géc véi mit phing guong
AA’ tai diém A’ ndm d6i xting véi diém A qua mat phang nay. Diéu dé
c6 nghia 1a 4'C = AC, cdn d¢ dai quang trinh ACB bang do dai doan
thng A’'B. Néu 4nh sing truyén theo dudng AC’B thi d6 dai quang
trinh s& bing d6 dai dudng gip khiic A’C’'B. So sdnh d$ dai duing gap
khic A°C B va do dai doan thang A'CB suy ra 1o giai.

A

Hinh 420 | Hinh 421 -
1.3*. Loi gidi. Khong mat tinh téng quat c6 thé coi chiét suit cha moi trudng

‘thit nhét bang 1. D6i v6i quang trinh L clia dudng gap khic néi dlém A
va diém B (H.421) tacé .

a nb
+ .
COSp COSi
Khi d6 bi€u thitc phu sau day ciing phai thda man
atang + btany = const,

L.=
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1.4.
1.5,
1.6*. Loi gidi. Dé 1dy vidu ta

bidu thifc nay chinh 1a diéu kién dé chiéu dai hinh chiéu ducmg gap
khic ACB trén mat phang phan céch khong déi. Dé ¢6 cuc tiéu thi

dL asmgp nbsmwdr;/ —0.

(*)
dgo cos’ go cos’y dp

Tir biéu thic phu ta suy ra
az +: bz : _dw =(.
cos‘p cos'y do
So sénh biéu thic nay véi bi€u thirc (*) ta tim duoc
sing —nsiny =0,

titc 12 dinh luat khic xa dnh sdng. Dinh luat nay cho thdy diéu kién

cuc tiéu quang trinh cta tia sing, diéu dé cé thé kiém chimg béng cdch
2

. . d°L . .
xét ddu dao ham bac hai -3—1’ hodc c6 thé thdy tryc tiép bang tu duy
14 _

hinh hoc.
f=30,8mm.
f=9%cm.

P

thiét lap cong thic cha
thau kinh méng. Gia sl
P 1a ngudn sing diém
nim trén tryc quang.
chinh cta thawn kinh, . = =
con P’ 1a anh cfia né Hinh 422

(H.422). Theo nguyén 1y Tautomechronism quang trinh cta tat ca cic
tia séng di ra tir P va hoi tu tai P’ bang nhau. Lay P va P’ lam tam vé
céc dudng trdn bén kinh PA va P’B. Khi d6 trén ¢ s& nguyén 1y trén
ta c6 thé viét (CED) = (AB), trong dé dau ngoac ky hiéu quang trinh
clia tia sang dat trong né. Néu cic tia PE va EP’ nam gin truc quang,
thi ta cé thé coi chiéu dai dudng gip khic CED gén bing chiéu dai
hinh chigu MN cha né weén quang truc chinh. Trén co s& d6 bicu thu'C
trén cé thé viét dudi dang :

MN = n AB hosc AM + BN = (n—1) (AL + LB), (1)

trong d6 L 13 hinh chi€u cda diém E trén quang tryc chinh. D6i véi
thdu kinh mong
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L7.

18.

1.9.

1.10.
1.11.

1.12.

1.13.
1.14.

1.15. a =

1.16.
1.17.

1.18.

1.19.

348

(LY o (EL?

2R, 2R, ’
trong d6 R, va R, 12 bdn kinh cong c4c mit cdu cda thau kinh.
Tuong tu khi diu ki¢n gén truc dugc thda mén thi biéu thic sau diing

2 2
am =-ED" gy (EL)
2x, 2x,

trong d6 x, va x, 1an luot 1a chiéu dai PA va BP’. Thé cdc biéu thic
trén vao (1) ta duoc

1 l_ B L_i
5 5 ”[R, RJ'

AL =-

n=15.
L= +£ =18cm.
n

_sin{A4+8/2)
sin(4/2)

5= A(n— 1)[1+"("+1) J
24

& =482,

h., = a|singcos @ : - 1 X
o Jnt ~sin’ g Jr ~sin’ g

I=10cm.

Hai.

3 khi n>+2
n.=w/§ml,4l.

sinZ>Lo0750 a>97%30.
2 n
heos’ @

ncos’ i
Ar=11.107s.

{Zarcsim/n2 —1  khi n<2

h'= =0,215m, trong d6 ¢ 1a g6c 161 v y 1a géc khiic xa.



1.20. G B _2m —2—&"—[’—%73. Trong d6 d,,m,
d o 60YgD

12 dudng kinh, van téc géc

banh daj trén truc dong co, 4, 1a dudng kinh banh dai trén truc clia chau.

Phuong trinh bé mat chat 16ng quay véi van
2
y=il' = D s,
2g

t6c géc ax

Tiéu cu clla guong parabol f =$. Pé6i voi hé cé tiéu cu duong

f= %—, trong d6 L 1a khoang cich tir Trai Dat dén Mat Trang, D I

dudng kinh Mat Trang, con 4 14 kich thuéc anh.

1.21. Tu clwing minh.

v

1.22, D~2cm.
1.23. L, ~14m.
1.24. Tiéu cu x& dich mot khoang nol_ 2mm
- n
1.25. Tu ching minh.
1.26. Ty ching minh.
127, h=\Jhh,.
g2
1.28. /= L1 -=12cm.
1.29. f = &R, .
77T 2(n=1)R; +2nR,
130. Lo
S on-1
1.31. Thau kinh hoi tu véi tiéu cu 30 cm.
T L L I Y S
SRR AR TR A |
Khoéng céch tir cic mét phang chinh H va H’ cha h¢ dén thdu kinh thi
nhat va thit hai: OH = -—L; OzH'=
I-f-A

I-fi-f
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1.33.

Can dat thau kinh “twvong dwong” tai mat phang chinh phia trudc cia hé

hai thfiﬁkinh fohh

1.34.

1.35.

1.36.
1.37.
1.38.
1.39.
1.40.

1.41.

1.42,

1.43.

1.44.

350

h+/f -1 _
Cic mat phang chinh tring v6i tam thau kinh. Mat phéng tiéu trong
khong khi nim cdch thau kinh 28,2cm, trong nuéc cdch 37,5cm. Céc

‘diém nit tring nhau va nﬁm trong nudc cach thau kinh 9,3cm.

Tiéu cu cha vat kinh trong nudc phai 1a 48 cm, con trong khéng khi
12cm. D6 phéng dai 3 14n.

37.5cm < L <38cm.

f'1:36¢m; f'y=4cm; fi=45cm; f,=5cm.
Al =0,5cm.

He vién kinh.

Anh nhan dugc ndm bén phai cich mép thau kinh ngoai cling bén phai
S5cm.

2 ' _
L=f+ o+ B =1,0613cm;

(d-fiIXNa+h)-Lfhy
g=—9 50,
ddy - f) =LA
C4 hai mat phang chinh tring nhau v di qua tAm cdu.
ay f=-—f'= gil =2R; céc tieu diém nim bén ngodai qua cdu va
n -—

cich b€ mit qua cdu mot khoang R.
b) f=1,5R; céc tiéu diém nidm bén ngoai cich bé mat qua cdu mot

n R - . . 3 a "+ .
khoang 5 Céc tiéu diém khéng nam bén ngoai khi n 2 2.

a) x'=15¢cm;

b) D¢ phéng dai 2-=1,5.
y

f=50cm.

a) 148cm tinh tir bé mét phéng;

b) 143cm tinh tir bé mat 16i. Trong ca ha1 trudng hop anh ndm & phia
ddi dién v6i vat qua thau kinh.



1.45.

1.46.

1.47.
1.48.

1.49.
1.50.
1.51.
1.52.

1.53.

1.54.

1.55.

1.56.

f =6cm. Cic mat phang chinh nidm bén trong thau kinh cich bé mat
thdu kinh ¢6 ban kinh cong 16n hon cich khoang 1,0cm va 1,6cm.

f =2,5¢em. Vi tif céc tiéu diém va mit phang chinh biéu dién trén hinh
423, | |
E = zB. |
E =7B.

E="2 _11.10°1x.

k Sem Jem

-
=
T
-

2 7.5 7.5
E=Eo:€£—2=2,58.1031ux. ' = =
o

Hinh 423

2
B = i[-g] E =1,5.10° cd/m?.

T

@ 1 1
(DO S_Sl 3

N = M_mow
Hyna'

D6 chéi ciia anh trong tru'cmg ho‘p thik nhal khémg phu thuﬁc vao dubng
kinh th&u kinh, cdn trong trudmg hop thi hai ty 1& véi binh phuong

- dudng kinh (d6i v6i cac tia gin truc).
1.57.

a) 1' b)l c)025

R 2. .
Néi chung d¢ chdéi B—l khi N<2 va B 10 - khi NZ—Q,
d Nd d

trong d6 N 1a d¢ phong dai ctia vién kinh, D 1a dlrcmg kinh vat kinh, d
1a duding kinh con ngudai.
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158*.a) 0,16;  b)0,0625.
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Léi gigi. Xét hé quang hoc bat ky, phan tl ndim ngoai cling 12 mat. Gia
sir hé nay théa man diéu kién sin

nysiny =n'y'sinu’, _(1)'

trong d6 y va y’ la kich thudc dai coa vat va cia anh cia nd trén
vong mac, n vi n’ 1a chiét suit khong gian cic vat va thiy tinh thé cfa
méat (trén hinh 424 khong biéu dién mét va anh trén vdéng mac). Diéu
kién (1) phai dugc thue hién véi géc nghiéng # bit ky, nhung trong
phén ti€p theo chiing ta sé coi gbc u la gbc tao bdi truc quang va cic
tia ngoai cing sao cho cic tia d6 van cé thé di qua hé quang va (di
véng mac. '

Y U u.? " OW 4

Y

Hinh 424
Néu do chéi ctia vat B khong déi thi quang théng t6i he

@'=BS [cos#.27.sin8df=rx BSsin’u,
0
trong d6 S 12 dién tich vat. Quang thong tGi mét
®=B'S" [cosf.27.5infdG=mx B'S'sin’ u’,
0

trong d6 B’ 1a do chéi cha anh, §' 14 dién tich dnh. Néu bo qua sy mit
mat dnh sang khi di'qua he, thi © = @',

Vi §~ %, S'~ y? vachii ¥ dén (1) ta nhan dugc

B B'
2
n?. n|2 ( )
D6 chéi xdc dinh chit quan bang mét thudng duge xdc dinh bdi do roi
cua véng mac _ _
o 2
E=%=7;B'sin2u'=7:8—’3—z-—sin2u‘. ' 3)
T h



Ta xdc dinh d6 rong d” cia chiim tia xudt phdt tir O dudi géc u ngay sau
thi kinh. (Thudng thi 4nh y, nhan dugc trong tiéu cu trude cha thi kinh
" Vi thé sau th1 kmh ta nhﬁn duac chum sang song song) V‘l géc u, rit

" nhénén

' :Zansmu
d'= 29u2—2asm ) = ),

.Vz

: _ ;trong do a la khoang cach tu dlém 02 dé’n mat phang chmh phla trudc

- Truomg h

¢ thi kinh. Ky hleu do phong dal cha kmh ‘hién vi 1A N theo dinh
nghia béng ti s6 giita g6c nhin vat qua kinh hién vi &' véi goc ‘nhin vt
_bing mét thudng « , néu vat dat o dl_em_ cue can L (d6i véi mat thudng
L =25cm). Coi céc géc trén 1a nhd, ta cé thé viet

; =Z,a'=&,
SN S v al
y, a'a.Na
d'= 2Lnsinu. e s ()
Can phan biét ba trudng hogp. |

Trudng hop 1. ‘Con nguoi mit tao gidi han cuc dai cia chiim tia: dai
ll.l’O'l'lg d’ bing. duo‘ng kinh con nguot d, tuy nhlén goc u# nh6 hon géc
' #6% han chio: phép cha’ khdu' do‘'kinh hién'vi %_ .’ Trong trudng hop nay
géc u’ chi xdc dinh bdi dudng kinh con nguoi chit khong phu thudc
vao d¢ phdng dai. Theo (3) thi d¢ roi E khong phu thudce vao. d¢ phdng
dai va ciing v6i n6 ¢d do chéi xdc dinh bing mit thlrbng':c;ﬁ'ﬁg: khong
phu thudc. Trudng hop nay ing v6i dg phing dai: nho. Do phong «dai
nhd nhv vay khong c6 loi vi khi dé ta khong sif dung hét toan bo khdu
d6 cha kinh hién vi. C6 thé ldy vi du cho trudng hop dang xét 1a mat
thudng, khi d6 do chéi xac dinh bing mét thudng khong phu, thudc vao
khodng céch: cdc vat c6 ciing do chéi bé mat dat tai, céc khoang cach
khéc nhau déu duge mét cam thy véi cing dO chéi. T

2 2. Con ngum va khung' vat. kmh ‘gi6i: han nhu nhau cdc

| \:;.,chum fia: d'= d u= = By - Theo 4y thl trong trudng hcp nay dé phéng

dai bang
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+ Vi dyge goiola, siﬁafphpng qlaal ’thmmg \-mséc @wﬁungi cde d%plasang dai
16n hon khong Tam ting nang suit phan giai clia hé quang X kmh hién vi
- mét. Gia sit d = 2 mm, L=25cm fa nhén dugce

N{;‘—'250nsmw‘t’ whom nel et (6)

p 3. Khung val Il\cmh glgl han cuc dai 5 am tia: d' <d Géc
S ~a e “d“)“g*"” fuionig nig Vo /. Khi d't ’é*o‘m gl;i’da phéng
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trong dé E, 1a d6 roi khl :do phong dax thudng hodc nhd hon.

Vay néu N <Ny, thi dﬁ roi cla' \'ong mac khong phu thuge vao do

!)!

phéng dai; néu N > N,,,, thi no ty le nghlch véi bink phmmg do
phéng dai. ALY
D9 roi bing: a) 0,16; b) O 6625 C
1.59. a) Céip d6 14; | (i
(&} b) sdu muoi ldn; RIERAL

¢) CAp do 9 - cdp d6 10. -
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trong d6 E; vA EL 15{ bién dO cUUng do dlCl’l itrup'ng_(fua s0ng ¢ dlen tir

!" A I i3 "f!il iy

v6i phan cuc tuong ing (// Ia vectd E nim trong mat phang 6, L la
trong mat phang vuong goc v6i no) l(n ranh’ glO’l “meE trlrong, Ry i va

R, (D, va D )" bied” é%irb‘h%’ d6 diéd lruélng 4 o) gﬁhaﬁ X‘h
'zf- EARET e SETn Y Tt B oot nhd apde ” I

f‘f?lﬁﬁf ’il(khﬁca Ei)
2u6%0 B sgidi: Néu phan. xakhong: ftoan—- phan thi~theo! dinh Jdudt:khic xa
;]1]61._ ggc ,_t(n\ tumg 1 % val m(?} (goc_, khic xa_thuc. ;y/v._ V‘l thé' lca hai

AL

d . i"[ah({gp—w)ﬂ s;' B m“n
N sm(<a * w) Em tan(c? + w)

déu cé gla tri thlIc Dleu do vé mat vatly cé nghla la khi phan xa hoac
12 khong cd su bién ddi vé pha hoa¢ 13 bién déi 189°. Néu séng t6i
phan cuc théng thi hiéu pha glua thaiih phﬁn fclia“ng voi Heeto dien
vudng goc vl mit phang t6i va thanh pi'lan c6 vectd dién nam trong
triat, phimg tdi hoac bang 0°, hodc bang 180", Trén co sg giai thich trén

ta Iha hleu"";')h“a Lhid e thanh pﬁan cha 'song ph&n Xa’ éilng 'tl:ré)‘ng tu.
Khi t ng hop 1a1 c4c thanh phin nay s& cho séng phan cuc thing.

c(co ¥)

2.7. tand = cQs tana, fan @ = tang, ¢
(¢' vf) N p eos(p+y)
2 b "k'\ ,Jf/
28 2)56°19%b) A= MLH)ZJ‘OOS
LR S B e e -
2.9. 57°05". { / 1 ,.f‘" f ‘\ 1
; K i /
f

1,-1,t
I, +1, cos (¢> = v/) ";;%?.S;ﬁg(ﬁ.-?' w)

2100 A=

v oabde (N S LE
A gde 4b

e moant yooy

staead P s sap Bk s il s o0l

(1) D6i véicdc biendo £, E | ,R,. R |, D, va D xem gidi thich cha 1di giai bai 2.5.
1 1 L



2 12. Vectci dién phal nam trong mat phéng téi. Géc té‘l bing goc Briuster.

- Chiét’ suﬁt cua lang kinh phai bing n -*~——-1-———~-\/_ 173 (quang
. tan( / 2)

C trmh qua Iﬁng kinh 1161 xung nhau) o "

213 A 7r 2%—68D S SR

2 14 Kél qua nhan duac truc tlé'p tlr cong thlrc Fresnel :

2.15*%, Anh sing bén trong 16p dlén moi bi phan Xa nhiéu 14n trén ranh giGi

cualo‘p(H425) Néi 5— ,AI

1 hiéu-pha tuong ing v&i 4nh sing hai

lan di qua ldp dien m6i (tiic T ti mot ranh’ g10’1 cia 16p dien moi dén
mat ranh gidi khac va nguge lai), thi d6i véi bién do phuc clia song
phan xa ta c6 thé viét (cé tinh dén su phén.xa nhiéu lén)

E
m—r] +ddr2e +dd'r,r2 +dd'r,'2r23 R
N R . : L 3
E A 1 rlrze
Lois " , R n¥ne
4 ...;.;,hoac chuyrang r ==r,r’ +dd —1 tanhan dudc ~'~————2———
o L . - 1+ﬁ5
, didf rr "3?

" Hinh 425
2.16. Khi phan xa tir guong 1y tuéng thi chi ¢6 pha cé thé tljaf déi, con bién
do séng khong thay ddi. Vi vay d6i véi hé s6 Fresnel (xem bai 2.15)
trong trirdng hop nay ta c6 thé viét », =¢'“. Thé gid trj nay vao cong
R r+é®

thirc ta nhan duoc ket qua ciha bai trubc — = ———r—,
’ | d E lire“™?
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2
tit day suy ra ‘ﬁ _ntl+2ncost@—5)
E 1+r, +2r, cos(a — 5
. pzrl
1-pp,
T,
l“plpz

217.p= p + ot + P PPt = Py

= Ta"'z + TITZPIPI + 7172(}9192) +.

5 18%. P - B ;‘_Li_

RECE he’ I+(m-)p

- Lm gta: Ghép v6i he m mit phang mot mat phang tuo‘ng m thir

(m+]), Mat phing m dﬁu tién c6 the thay bing mot mét phﬁng v6i hé

36 phan Xa va hé 56 truyen pm va 7,. Khi d6 bai toan se duac dua vé

.. bai todn truée va chiing ta nhan duge hé s6 phan xa va hé s& truycn
. l—pp,,, i

' Tu day bang phuo‘ng phap quy nap de dang nhan dlIO'C dép sé’

2N 5706
219, py =—————; 7, = > (xem hinh 426
_5._'0_’."_ __-2_N+_5,_76___”_ 2N +5,76 (xem )

- __ _ﬁl chia (m + 1) mat phang pml p,,, + p

1_ ’rm-l-l

100

20 ]

Hinh 426
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2.20. - 0,015; - 0,091; - 0;176,‘;*39 A2

2.21%*, L&i gidi. Tu céng thifc Fresne‘ S
E&_‘f'\' tan((o W) I3 i o
E"{ ;tan(n:v Fp it i mos VR
suy ra Ry, déi d&u klru fua goc Briuster. V& mat vat 1§ diéu d6 c6
nghia 12 khi dé Ry, bjjén d8i pha dot it rrrfét fudng bhnlg 4 Diét nay
ciing khong lam mat tinh lién tuc pua truong dién tu vi d6i véi géc
Briuster R, =0. Trén thyc t& i{7,r khong béng khnf;pg Y()’l bﬁt k¥gddiion

{

at:)I Vi thc P ai 1dn tai lan ca cla goc Bnuster tthuapg la rél nho) dé
RRE g ner il
6 vepto dién by ng, goc. véi. mat phang (6i lan cas tuong fu j(hong t6n
b ,ulf "ﬁi the gl ‘ﬂlénig f.uﬁn tho* nghlém TgAC theo il Tuit Bhiuter s&
AR L Tilen’ phar€e étheuﬁfénhHéHg*‘]ﬁhﬂn K fid tong didy kién cia
bai d¢ cap 16i. Két ludn ngugc lal c6 thé nhan duoc néu phan tich 4nh
sang (go;l ‘thanh cd thzmh phﬁn ddio “dong: trotig nﬁﬁ‘t fﬁhang R e Yuong

goc \r'O'l qo va cl;u ‘rin C thapQ tron xap x1 hac nhéit
phan’ k4" 8o ¢ T4 f}’véi ‘lﬂ'fa\i %hgt Y hﬁq@e )’ gi}_ A

Eh'tac
2.22%, Co, tOn tai. {34k dadel o e

Loi gidi. Néu dinh luat Briuster dungrthl goc Bnustér ma kh1 do thanh
phén // cua dlen truomg khéng phan Xa du‘dc xac dmh bang: bléu thidc

o [ 2 T
_Iiilﬂ@;g R R S T
L

(1)

i
A

C6 thé xféy‘ra{'trucng hop lchl Thﬁnh p;ha {i cing j
do goc leiustbr xag din b()'l | S N )
I\...... Leae -"-f""" I' i el CRIToE Y +

u,

|
"‘{I

A

(2)

iy

‘kﬁhﬁn‘gi pHan xa, khi
!
E

[ [
: ' 5 &5 tE.
,ténqod ‘j ‘u—'—‘-‘gl et
' ,u, Eiph ~ 521“2 A "'
!

Hai tmoﬁg hdp na}f trléthcu:lﬁn riha[i Vl dali rong cah éua cac biéu thiic
(1) va (ZD dGL nhaql N@u £ Wa A ducrng tbu lugn tém ftag goc dé khi d6

B

ho#c thanh ph&n //ihoathhanh phin L khéhg pthan th EDé xac dinh gdc
“phan cyc-toan phdn nfly can su«dung c@ng thufre@ btéli ;huc trong cin
duong. | f -'; [ :

2.24. Géc can t1m {o xac dmh tr ]lbhu' g rinh

4"”{ 'i
e g I e

L
|
Ji‘
I

“IH&L"I_I-‘_“E 2 , ‘‘‘‘‘‘‘ : RO S
s.m? ¢mmcos 3" sfm 40'*‘)—*008%%:-'0 :

’|_1 B S S . - S - S .|

ket qifa rilan duoctip, = 60°32' % =38%42",
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2.25. Bén trai.

[

aig Hdc ‘hdﬂ) g5 ‘vc’ri‘niél truo‘ng

A lofn oot Bl uis

ma{lt*qu’

st i FSuiE 3h

?f's'f VIO

L 1;,‘»{

o T £ e
o \Ifri N 21

ik \E ”*Rt 7"‘ f157is)
nén trong quang hoc khong thé thue hién dlcu nay N8 c6 thé thuc hién

duoce véi cac song d tu cé hude sons dal hbn
2.30. 1 >3,732. " |

p o rfj Dt BAD ; o iR D70 ape undh v b e 1

P A o "‘"J L
2.31%. P = u(l+rycos’e; T tu(l r)sm2qp]f2 trong d6 u la mat, g, nang

lugng séng toi. s 4o
AL o ‘1'1-—— ¥ I")l jf 3 'ui

’.y.f o

Loi gigi. Néu N la s6 pho‘ton cua song tdi trong mét don vi thé tich thi
.1 dongdugngicharcdé photon i@hgpong lronghls ibang {(NHfH e)edieos @,
lrong dé S 1a dién tich-guppgj-g}Yi;:Nhﬁ-:ﬂuf;nén-,d@ng; 1%;1&;&/ bing
p =uS cosg@i, trong do. ! 12 yecto dc{n v; ke theo chiéu tia t6i. Pong

n\ }[‘J! | .................

lugng cia cdc photon phan Xa trong lshp2 = ru.S‘ cosgi ', trong d6 i’

el W VEeigtglom, 7 heo.chigutia phan, xa. ¥ Ay, sy thay, 40 dapgJuone
clia song anh sang trong: 1s do phan xa trén gugngib)% 5 eath

Dy~ =—uS(r —rl )cosco (i -ni 4

T )\1,.*1 i, FE \L ,{.%

Theo dinh luat bao toan dong Iuong sir thay d61 "dong lwong cha gucmg
s€ c6 do 1on tuong nhung c6 puong ngyge Jai. V‘l vay htc F .IEE«

frlf-,ff Hdim@{éff‘ Py |-| W’é th }Eé V H R ;.I__‘ ..... \ . -.‘ =
fﬁ[[f (Fr 'n \ti s%n

veip aamod 6 sk By diDy oo, en (T i Deos @y g ke siod

v il oads gadus

con luc ftdc dung 1én mét don vi d[éﬁ %fgillbg'l?éﬁﬂ g

Shognott e o oobody B0 C’n"ﬂi i i BT &y £E.L 18 oba groxl
' (i —Fi)cos@

21 yoGhiordueinay: JEmphé;ﬁ;iuyﬁnrﬁpa;fgwng va ’len imatnphing guang ta
suy ra dap s0.
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2.32%,

P= u(cos2 P+ %cosqv} T= %usin2gv.

' Loi gidi. Néu b& mat phan xa 1a mit khong ‘béng 1§ tuéng thi 6
-, phén xa hoan todn bic xa t6i, hon ‘nita_san khi phdn, xa ta nhan dugc

céc tia theo moi huéng c6 thé, va it ca cac hm)‘ng nay deu cd
xéc sudt nhu nhau. X4c sudt clra hudng truyén clia pho!on vira phén
X3 tao vGi phdp tuyén guong mot géc nim giita & v 6+dO-
bang [1/(27)]d$2 = sinfd@, vi phin tlr trong vmg cha géc vat thé
dQ = 27xsin@d6. Vecto dong luong tdng hop cua tdt ca .cdc:photon
qua phan xa vudng géc véi mat phang guong. Gid tri trung binh cua

- hinh-chiéu vecto dong lugng cha-miot photon vira phan Xa trén phdp

- tuyen guo’ng bang

s L
j cos651n9d9 hf

bt 2¢

Vi vay dél vm déng luo'ng tOng hcrp cila tﬁt ca cac pholon phan xa

T fach

14

1
NcScos ——— A= —uScos n
(D 2.c. 2. qo

trong dé n 1a vecto. don vi clla phap tuyén v&i-mat phang guong. Luc

o f tac dung 1én mot don vi dién tich guong -

Pl Pz :]'_."--
= u:——n CO5¢2. .
FRRLR 2]40

- Chiéu vektor nay len phap tuyé’n A va lén mat phang BUUﬂg ta nhan

2.33.

2.34.

duoc két quicin tim:

F=—13("—"~9=f1',3.1"6‘§N/cm2.

- I .2_ nz_l “_s ) ’

M=—uD d—————2 10 Ncm Né'u phl.rong cua seng tm nam
4c n(n’ +1)

bén trdi phdp tuyén véi mit phing tdm thiy tinh thi momen quay
hudng theo chiéu kim déng hé. :

Trong cic bai 2. 33 va 2. 34 dOng lu‘tmg cia photon pn,, = hk ttong dé

k1A s6 séng: k =— @_en. _S&"ﬁh(jt_-o_ij.téi- trén- lem* bé: mat trong 1s
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bing 5%(:0'5@, trong d6 ¢ 11 géc t6i. Xem thém 1&i giai bai 2.31
va232.
2.35. Ty chung mmh

2.36. P_:E trongdoulamdtdébucxa o

2.37.a) P 0, 45 10 N/m hoac xdp xn m.ra mlllgam trén ‘m’;

b) P, =2F, = 0,9.10° N/m?;
c) h =%P, =0,675.10"° N/m’.
2.38% a) F=Su; b) F=Su;¢) F= %._su; -

trong 46 S 13 dién tich mat cit *
16n nhat cha hinh cdu; « 1a mat - -
do nang luong séng téi.

Lot gidi. Vikich thuéc qua cdu
o rﬁt lcm s0 vai chlcu dai song"' T
- “dnh sng nén ldu g1a1 tacéthé —
Cap _dung xap_ xyqua_ng hinh hoc

V& khong tink dén hien tiong | —-

- ihhiéu xa. DE ghép hai truong - et
- hgp.dau ta-gid thi€t rang he s§.: - - Hinh 427"

++ - phén Xa chabé.mit cdu bang r va khong phu thuéc vio géc t6i-¢. Luc

. “tdc'dyung 1én mot don vi bé mat cdu bang f u(i = ri"ycos@ (xem bai

= 2:31%). Hudng truc X song song vdi cic tia téi (H. 427) Vi tinh déi
. ximg nén tdng-hgp luc cha dp suat dnh sing 1én bé mat cdu phal huéng
doc theo truc X va bang F = _[ £.dS, trong d6 dS 1a phén tir bé mat
cau tich phén lﬁy theo nua dlro‘c chiéu. séng cha-bé mat nay Ta co .

f—ucosq; rucosqocos(;r 2@) (- r)ucos¢9+2rucosqo

ST - ds= 2m smtpd@, SR
k ""trong do a 8t ban kmh qua céu Lay thh phan la dlIO’C ké'l qua

Y o 7 u Véy e F khOng phu thubc vao hé s6 phan xa ma nhu nhau
d6i v6i ¢ac qua cdu 14 giong tuyét dcn va vat den fuyét d6i. Loi gidi
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461, véi, Irlrl?‘,n% hp‘p -con, l(;l*l‘,ti‘él'l ha,qh JIyong 1y, va' chpf két qua
F 47m ul3. Wk

2.39%, Ap sudt 4nh sdng trén qua cau phin xa Iy tudng 1én h(m.'E‘ L
Loi gidi. Gia sit néu hé s6 phan xa r khong phu thisd ¥45 &6¢ 1oi-
luc ap suat anh sang trong ca hal tnucng hqp S& glém(g nhau (xem i

giai bai trugc). Tuy nhién trén
thuc t€ 7, phu.thudc. vae 866 105, qped n0 #7)
va vi vay cic ap luc s& khac’ ‘7 o
nhau. Gia si tia AB (H.428) t6i N s

qua cdu dudi mot géc @=45°, . |, LTI

khi d6 céc photon phin xa s8 |/ N

truyén vubng gdc vdi tia to‘1 va .. C

méi photon truyén cho quﬁk’c """ B R

mot dong 11ro'ng hf /c. Néu s it g ss bR

photon téi qua cau trong phan sy i i daf

bé mat-gi6t haf—;_: bﬁzl duang tron T ot govpul wns 6h

BD thi sau kh1 phan xa né cé mot thanh phan déqg luqng erdng ngugc

i "'“t i

/v6i chiéu truyén clia séng"tdi; tron tguo‘ng hopi 51a:y né truyén cho qua
cau mot dong l,ucmg l6n.hon hf /2 <, Ngucrc_ 1 néu ph 1 pl F?tp‘g“to{ qua cau
trong phan b& mat $idi han boi voug, B@f ') tt]} ;j

qua cdu s& nhd hon Af/ ¢. Néu r khoqg rPhl“" llu(log vqo gb¢ t6i thi

4 eng lucmg n;uyén cho

lucmg du.déng lucmg lruyen cho ql,;a (84,50 ¥GiAEdc trén;phan hinh
tron B $€ (hiithoan toan cho lugng thiguihytitren yong BEED, Trén

i shue €. phy thude vag gdortdiDOkvGi dnb sdng phan; ey i t3ing khi
g0 48k tang, chifnh -vi vay ma; lvong bytjtrénivéng BEED.s&:km hon
it giAvong dutrén phan BD, i Fedday sy sadud dp sudl-dnhi sing trén qua
PTRAIEY pﬁw@hﬁn XA ;mm phan dnh sdngsé qho housswm tmwmg ht;rp pharl Xa
I L TS '-3'*’--1--,“\,{ REAG &

LS g
oy w6 Ly achS: = RO T e

Dat Rla khoang cach (x. Trat Dat fden-,rMat Trod, T 12 thoi gian quay
Ha ;I:[?l Pat quanh, Mat TJ'm S0 vou ll_{.’gjhap“ n{;llu lgg; atp %at dnh

day 213t ban )klil‘.lh Tréi

e R r\ J\l’ TFE T

rd'f i3 :d RIS .i RIS VRSB .
R h‘ ?’g,npf\ E\)_'f' f{s’ii?{g d . g k 0'? 'fmlil}o. e% C!}J &y {}t (?4?\“3 iua cac
shin 65, _nl:l LHn{hJ ﬁ?‘n};d A ac lL eLDL ﬂp t!}lén vam,



241% u'= u[l + i—] lrong dg i 14 la mall éif ﬁang Twong: twong ting séng
c

fJ

varit af9) \(afscmg phin, xa:.y J2,van. {0, clluwn dﬁn,,g gua:guang. Day cong

M8 YOL chuyen dong;clia, gong. naugc, phw}l sy A shng, ddu i
" trong truong hop nguge lai.

Loi gidiv T fungtiigng 6 bt xilahh: d .vﬁ tﬁn bén ‘tfong né c6 mot
guong - piton chuyén dong khong ma 84t V61 van téc v (v <<¢). Trong
xilanh theo hucmg chuyen dong cua pltOl‘l ¢6mot dai song ¢6 chiéu dai
bang do 161 Yai 16¢ St sang; tic 18 =) BEE 1Gi4 i tai thoi diém 0
ddu dai séng cham vao piton, khi d6 ta ¢6 thé {inh duoc dudi dai séng
- ?ﬁ m vaqpum} tal Ihpl dlgzm J—~o:’Qc 11’) Trong tho‘l ‘gian: nay piton
uyén dong duo'c mot quing dudng x = w"= vel(e— v} ‘cOn mit trudc
clia song phan xa di dugc quing dudng ct. Vi vay chiéu dai s song

phan xa la Srn it DR e BT

+v

[

I'=ct+x=c -

'!7 v ‘“ €;§ e ol

Néu dién tich piton bing 1 don vi thi st bien thiént naﬁg luo'ng song
anh sing trong qud trinh nay bang #'I' —«l. Xhi d6 ap suat dnh sing P

thuc hién mot cong Px. Vi vay o 4
DAS Al GMH fi¥e %Elf& HHT DS *.Misa

Khi piton chuyén dong cham 4p suét anh séng c6 thé coi bing P = 2u,
néu bé qua céc ang iibd Sunpl cor(vlic)s P Bidot clia sk, 115
vao biéu thic cu61fta tn;l dugoc dap'ss: dpl vl tlgl.rcmg hop piton chuyén
dong ra xa. Két qua nay dung Dgu bo, qua ¢ dai lucm g (v/e)

r._'

2.42. Cl.tdll% do dién trudng E trong chum tia khongg dléu titu cé thé xdc

..... = S l_} r\..{TaW{ J} e :\. :[q\ "l ‘__,_ ;‘1 s. l’n “Li“ H
dinh theo cong IhlIC W =—FHS = —EzS con' ap sudt bic xa Py -
e why gadary TEO mivdsiq ke dRen (L ﬂié. !}ai gocsn O gt
theo cﬁng thitc £ =—. Bang cach déta ufh’ &l!rdc AL N sy
S T‘;L SRS ( Y) e }( "o ‘i Yy “},"

< Bj = 4,131 1 05 V}cm., Rkl 6dtin. et

AR ¥ i
Tai tiéu cy ¢ thé sir dung Egé dbng thuc trén sau ‘khl d(ajl tf%ﬁ ducic do

rong cla chim tia. D& &b théseek! (hi&s ring?te 08 dnh'sang ap trung

vao dudng tron ban km}x 7, 9—63?& whe R

‘\q‘}
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~ vadién tich zR? = [Oﬁlﬂ') (0=6179q"-:)_2 .

A
trong d6 r 1a ban kmh tiét dién ngang clia chum' dnh sdng t6i. Cin thay

r

“"dién tich'naty vao vi trf clia § trong’ cﬁng thtrc tren Cufn cﬁng ta dl.l'UC

2.43.

--.EFH

75;;1 =1,5. 103E0—64 10*v1cm,. .

: 2‘ | Core
P= S 2,25 10“1D 36 10’atm N
0617;;'1 | -

a) P~—(l+r)——(1+r) 10” SN/cm troﬁg’dé' r 13 hé s6 phan xa

' cua be mat;

3.1%

lrongdo k— /1 k,x_—ksm%_kh—ksm@z, (o, :p ==

b) Pr—t
cti?

1 (8=

2 Eﬁz —~18]07V/cm |

cT -

§3. G1A0 THOA ANH SANG BON SAC

. Loi gidi. Cac s()ng' giao thoa c6 thé viét dudi dang .

E Etoe‘{m‘ k. &) E 'e-fkl_‘,xl o
: E E er(ax *2,'}6‘1} Eué—!k 2.1_ , ’

27

Cucmg do trucmg 4nh sang I(x) trong mat phang OXY vuﬁng goc véi
truc OZ (H.267), ta c6. - .

1(x)=(E, + E,XE, +E) ], +1 +2E“,EzocosAq)(x),

trong d6 A@(x)=k(sing, - sing,)x = kx2snn(;ol 2y~ kgx. Do dé
cuong do I(x) I +1, +2E,[,Emcosqux

~ Tirday suy ra chu ky 4nh giao thoa (H.429)

364

k(OAx=2x:>Ax:mi.- :
4 ,



Ay o x

Hinh 429 .

Ngudi ta thudng ky hiéu chu ky 4nh glao thoa dum dang A khl do
A

AT

o

j_Hlen nhién thiy ring géc 0L th @ clia c4c song giao thoa cang 3 nb thi

anhglaothoacang 6 hon. Nhur vay dé Ax~1mm khi A= 0,5 pm thi

I can pha1 0 o~ 0,5.107 rad Do vay géc hoi tu nhoé frong quang hoc 1a

32 Ax ~ il— trong do (o qo, v 1;02
9

3.3.

34.

3.5.

3.6.

37

diéu klén can.

Ta thay rang bai todn dugc g1a1 hoan toan tlICl‘l'lg tu néu cic song glao
thoa khﬁng viét ducn dang $6 phiic ma v1é’t dudi dang ham luong giac:

Em cos(cot X+ 0 ) E2 2 cos(a)t k,x+9,).

A= _510%cm = 500nm = S000A = 0,5pm.

a 7 ..
ne =n+ iv}i —1,000865. Cic van giao thoa di chuyén v& phia dng.
x= ml—ii.

2a(n—-1)a o
= _t =0,5mm; N = -l a” =10

An-Na A |
s van cye dai ¥ = """ % — 40 nhan dugc khi duaman ra xa lutng
ling kinh mot khoang L = ! = 20 m. Cac van'bién mét néu dua

Hn-Da -

e "’"man ra xa lucmg lang kmh mﬁt khoang khong nho h(m 2L 40m
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dab (n-1Ya’ Vo

b

3

H
R I

tai diém O (H.430).
Di chuyén ngudn lén phfﬁ""i“ i
i i, ATER MO, kl'lpﬂ{lg hden i, g s ol gy wdtd el g ‘4%“! il
tri S sau d6 tudng tuong
ring lang kinh bi cdt di mot phin ACDE. Phéan nay tac dung nhur mot
 tam phang song song chi€u day d = 2ha va lam xé dich Anh glao thoa
o ‘”“xﬁﬁng plita ’t‘.llfm'”N H(n‘wl‘)/‘;%”véh'f ’P@ixﬁ"a‘ﬂh*’ b &i*‘éh‘uyéﬂ ‘xuéng

i ‘H'f F' A I\ i!'i_ig 35 ERAE »_?.%E vﬁ
3 P RO (D o) jyen] la df)
]

g 1l ERE . i -
s T i g 16 g F |
r:. :}a Ni : TF b dtaq_&}) :

s AR v gadntd sosly
: 2aa N

B E e M N R R A T )
'I'hé’glam o taducc X —h+—- XédlchcuatémOla x=x' Ihu-@

a __-’__\g. :— s \., :‘l ‘ Wit - ‘i ﬁ
a 'I_'.I,
3.16. a) D6 rong céc van glam ——— =2 lan. v
) 0 A il s e 072 e T e L B
11
b rong cic van gia an. . N .
".r ? Q g""x ”V g QTeY f T A B H T S SR oo
2 : i
3.11. a= i— = 0,6mm. AR _
R AN
A cos
3.12. Ax ~ A - Db _ ' o
2a\/n — sin?® £/ S I T L Ll TR R
2 A, Wil
3.1\_3.{ a= 12” . . N -
MG PR 2&&*{/}12‘}%— sin? ¢5Ji's» plshr o= S paoann afv 08 TR

R LR

3.15, ”Chleu day guang. b hoc cuq m«mgf _Phal bﬁng mét Tphﬁx:/iu buofc song 4nh

SERELOIE foree AT Dsern A I

sdng lrong chan khOng Chiét suat clia mémg n =+/n, trong dé n la
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chiét suét cha thay tinh. Khong phan xa ca trong. truang hdp khi ¢ chiéu
day quang hoc ciia mang [n' = =in=A f4+N/1 /2, trong d6 N la s6
nguyeén. 'l‘uy nhién khi sir dung anh'séhg Erang thi- ‘su dung ‘c4c mang

day khéng cd lgi. dg
3.16. a = ~ 8", L ML
n
3.17. E ~ 41, sin* 2~

3.18. Ddi v6i phan cuc ngang ¢, = f}; =120, déi v6i ph.éf:": cucdl{mg a,

o, = ;—h = 2°%0'.

sin(2zy hi ) cos drho

319 71=21[1-
2rnyhiA A

2 5ok ‘dugekhi kh@ng e ientong phidnixas L] =~

3.20. U, ~ cosfl'jﬂ, trong 46 a =@, 1a géc quay cla amen“lt‘ﬁhucng

téi ngudn trong thoi giam 11 @18 yon:18¢ goc. cud-;Tral Dal Khii &

o L,m ’-m-hf thay déi ,lj)lén do hiéu dién thé 12 L ]

e AT Sk A g aotwol! gow ndv i O W0 RELE
ngmTuﬂz&nggﬁmﬁa
pidvrt niet ok Al de 1;.‘{ iR X la?

R‘Ls' \.J.' { i1 i.L.ﬁ!‘ ” \'N;EJ }x§-‘f. “l':} ! fu .I!} i ]";t TN -‘T’-;

FREEIERES ”-'-;‘3'

WAL b ':' :;i

2 _ : B
3.22. A—’ =M =0,75. SUAD == BT
! A ot
3.23. S& thdy hinh 4nh gidng nhu cic van tron Newton. Ban kinh van sang
thimla

R A U o

ST

3.24. Al =0,32mm.

15y 18 "Ur 438 “rf:.’ur;[ FHFH {1h4




3.26

327, f =
3.28.

3.29.

3.30.

3.31.

3.32.

333
334

3.35

4.1%

368

;__R=_1ml; A =0,7um.

a K +rl(n- I)m/'i.

r= 1/—&{ = (,63mm.
n

= 54cm.

- =1lm.
AT

I

min 2”
- thudmg:.:
r

*. Loi gidi. M6i van trdn Newton c6 thé xéc dinh nhu mdt dudng ma doc
theo né hi¢u quang trinh giita céc tia giao thoa khong déi. Dé thay ring
khi dva thau kinh ra xa t4m kinh thi cdc “van trdn v6i hiéu pha khong
d6i” s€ co lai tam 4nh, cdn khi dua lai gén né s& gidn

luot t5i va sdng.

.f=%=10kHz.

¢

§4. GIAO THOA ANH SANG DON SAc.
TINH KET HQP THEO, THOI GIAN

. Lo gidi. Hai budc séng ing v6i hai hé cdc van tron Newton vm su sa1
khic kich thudc khong 1on. Néu thdu kinh tiép xiic véi bé mat-tdm
kinh thi & tdm anh giao thoa cic van sing (t6i) cha mot hé gén nhur

Lo _ ( nr 1] =1L17. Anh..giaothoa kh4 16 c6.thé: quan st bing mat

= =(,25 di6p, trongd6 m =8, - -

ra. Tam énh s lan



tring v6i cdc van sang (16i) clia hé con lai. Vi th€ & gin tm céc van
tron s& 15 gan nhu khi chi€u 4nh sdng don séc. Nhung khi ra xa khoi .
tam van sang cia mot he c6 thé trang vé i tri v6i van t6i cua he kia.
Tai vi tri tuong (ng céc van trdn Newton s€ khong quan sét duoc, con
& lan cén vi tri ndy chiing quan sat dugc nhung khoéng rd.

Ta xédc dinh s6 thif ty van sing N tng vdi budc séng A, tring vi tri véi
van thit (N +1) tng v6i bude séng 4,. Vén tGi thit nhat (chinh xdc
hon - van t6i trung tam) tng véi budc séng A, tuong dng véi hieu

: A
quang trinh 71, codn van t6i thit hai twong iing v6i hiéu quang trinh

A
,‘1',,+7'..., cudi cing van t6i thtt (¥+1) 1a hiéu quang trinh

A.lv 1‘ - g 2 N > a
NA + —-2i Hiéu quang trinh nay hién nhién phai bing N1, vi can phat

¢é sy triing vi tri clla van sdng N clia budc séng A, 1én vén 16i thit
(N +1) ciia budc séng A,. Nhu vay

N4, +ﬁ= N2, suyra N = A 3890 0.

2(4, - A 12
Tir day thay ring cdc van tron s& bién mét & lan can van thit 490. De
thdy ring ching lai thdy & & lan can van thir 2x 490 =980. Khi dua
thdu kinh ra xa tdm kinh céc van trdn co v€ phia tAm (xem 10i giai bai
3.34%), Néu xé dich thau kinh mot khoang 4904, thi thay dugc 490

van tron, cOn tai tam anh cdc van tron bién mat. Khi xé dich thiu kinh
mot khodng 2x 4904, = 9804, thi cdc van & tAm lai thdy rG; khi xe

* dich mot khodng 3x 4904, =14704, lai bién mat ...

4.2

4.3%,

A _ 1 A1 60mA.
A 980
AL=075A.

Loi gidi. Hleu quang trinh cuia cdc tia sau khi phan xa lén bé mat phia
trudc va phia sau cla tAm kmh bang 2dncosy +% Vi tdm cdc van

{rdn t6i nén dai lugng niy phai bing s6 1¢ ldn nita budc song. Van 13i

~déu tién tuong Ung véi gbe khiic xa y vi th€ hi¢u quang trinh giam di

A, diéu d6 cho ta 2dn(l -cosw)=A hoic 4dnsin’(y/2)=A. Déi
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4.4%,

4.5.
4.6.

4.7.

4.8.

4.9.

4.10.

vdi cac goc nho dny® = A. Cic goc t6i va géc khiic xa nhé lien he véi

nhau béang biéu thitc ¢ =ny. Vivaytacé ¢’ = n%. Bén kinh van t6i

ddutien r= fo= fw./,% =9,5mm. Pai luong A4 tim.duoc theo bac

2

- 2dn At e
iao thoa =2, A =Z—=0,T5A.
gl?lO 0oa ) suyra 2dn

N=2
Loi gidi. Géc 16i cuc dai ¢, :%, vi the tir két qua bai trude ta

dD?

nhan dugc N = = 2.
' 36nf °A

2
d. = 36"1;. A 081mm.
D

"Gia s&r néu 4nh séng 1a don séc thi & cudi qud trink tai didm P bac s& 1a

m=50. Trén thuc t€ do tinh khéng don sic cha 4nh sdng nén

m.. = Z/} =10 <50. Ngudi quan sat chi thiy dugc N =20 van.

c

a< =(,05.
2k of
a=1+%_s
Jh

Ap = &p, 22 = 200mmHg.
Aw -
A
a) Ax = — =0,94mm.
20

b) Loi gidi. Gia sit ban ddu vach thily ngan - vach doi véi hai budc
séng A =4 va 4, = A+ AA Gia thiét trén doan x tit dinh ném c6 N

van giao thoa véi buéc séng A4, va N —% van véi budc song A,, tiic

1

la N4 = [N —E)Az. Khi dé & cudi doan nay céc cuc dai giao thoa
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img v6i 4 chdng lén cic cuc tiéu giao thoa ing véi A, - vi cdc van



4.11.

4.12.

4.13.

4.14.

4.15.

4.16.

giao thoa bién mat. S§ N khi d6 1a s6 can tim N = 7 /2 , hoic bd

qua binh phuong clia A4 ta duge N =%. Coi khodng giiia cic

buéc séng A, va A, Ia lién tyc va phan bd déu cdc bude séng, khi dé
c4 vach phé c6 thé coi nhu tao bdi hai vach méi vach rong AA/2 véi
khoang céch giita chiing A4/2. Vi thé s6 van N c6 thé tim duge tr ket
qui bai trudc bang cach thay AA—> AA/2, khi d6 ta nhan dugc
N=A/AA Nhu vy néu coi vach thiy ngin li lién thi
N =~ A7A4 = 54600.

. 2
¢) x=NAx=513m; A= A
. 284

=~ 14,9cm.

d) S~ (AL I Ay ~0,25'.

sin[ATE CAf)
V(A) = 5 A lahi inh.
(A) ‘ i amE trong d6 A la hiéu quang trmh
c
R_—A—=m=éas5 10°
AA A
c
A=—=30m
&f
I~2a 2[1+cos(?—lar)]. Nhu vay, phd clia dong trong thiét bj thu
C .

quang chifa mot thanh phan khong déi va mot thanh phén bién thién o
bien do bing né & tin s6 Q= la. |

C
Bién do ciia ngudn bic xa 3 cén phai 16n hon bién d6 t ngudn bifc xa
1 va 2 1a +214n. Céc cuc tiéu cudng do khong hudng dudi géc
g =+60" so véi dudng néi cdc ngudn 1 -2 - 3.

Chiéu dai ket hop I, ’"“Aif ~03cm. Vi thé chi nhin thiy dugc bic

~ khong: ban ddu khi phdn xa mat trude khi Ax = 0, sau dé tir mat phia sau
 x=2dn=2cm. Tiép sau I cic giao thoa béc tiép theo v6i cudng do

giam ddn.
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4.17. Dong dién cha mdy thu quang 7 ~1,5/, +I(t)cos[47xvr), trong dé

dlfrﬂii

Iz(r)=}',2+122+21,12 cosAQr, AQ = v. Tan s6 mang Q-—i‘;v

' chu ky phch 7 = i—g =625 T = 395 —2,5.10s. Thdi gian do phai
12 ~6s. D6 thi phu thudc ciia dong dién clia may thu quang /(f) bidu
* dién trén hmh 431

Iy

l ~ 0.51, " ﬂ
«l, 5 A AW

e ———— e ——

It /

x2pdo -t - af

wlydu |

!
e

Hinh 432
4.18. I(r)~ 1L, Aw|1+ Mr-[—)~sm(2;'r Si6)], trong 46 f, o 400Hz;
2 ft A

S _—v %—Hz Thoi glan do r—L=1'255'. D3 thi phy thuoc
250 2f -

cla dong dién vao thdi gian biéu dién trén hinh 432.
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§5. CAC NGUON SANG RONG.
TINH KET HOP KHONG GIAN

sin rbd
J!rmanr. - Imin _ kRU

5.1% V(b) =

Imax + Ilnin - Tl:bd
AR,
Lot gidi. Trén hinh 433 bign ¢ X

dién so d6 giao thoa k&€ Y- 42 i .

ang. Mot ngudn sing rong y
kich thudc b roi 1én man nim ¢ P |
céch nguén mot khoang R, 0 RH\ / R o] z
trén man cé cac khe, khoang ¢

cach gilta cac khe 1a b. Mat b2
phing quan sit ndm cdch

giao thoa k& mot khoang R. Hink 433

Ké truc £ doc theo ngudn

sang rong, con truc OX doc theo mén. K¢ hiéu cudng do tir mét don vi
dai cua nguén sang rong 13 I, khi d6 phan tir 4¢ cha ngudn cho

cudmg d6 I,d£. Gia st phin tlt nay (nguén séng diém) ném céch tam
ngudn sang mot khoang £, khi d6 cudng do dnh sdng trén man tai
diém x s€ 1a

dl, = 21,d&(1 - coskA),
trong d6 k=2x/A, hiéu pha A~ Q& +ax. Géc Q duge goi la géc
khdu d¢ hodc khau do giao thoa Q=~d/R;, con goc héi tu clia cdc tia
a=d/ R.
T4t ci cdc phdn tir cha ngudn sdng rong chiéu sing khong két hop va
mdbi phan tir cho dnh giao thoa riéng. Ta 14y t6ng céc giao thoa ciia céc
phén tlr ctia ngudn

I(i) = _bjf‘r =21 ;E d; {1 + cos|: 2; (;:0 &+ %xﬂ}
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nén ta cd

I(x)=2I, :Ef‘: {1 + cosliz%[x + %fﬂ}

Ky hiéu q=2%R£, khi d6 du6i ddu tich ph4n la cos cha téng:

]

Vi chu k§ 4nh giao thoa A ~ 2 %
o

cos(zfx+ qcf), né c¢6 thé phan tich theo cong thic

cos(a + f3) = cosa cos B —sina sin . Khi 1ay tich phan d& thdy ring
do cac can ciia & ddi xding nén tich phan ciia tich cdc sin bang khong.
Vi thé€ ta nhan dugc

bi2
I(xy=21p+2l, cos%x | cosqédé = 21,[1 +

-b12

singb/2 2x
—2——cos—
qb/2

'Dé& thdy rang trong biéu thic vira nhan dugc hé sd dimg. trudc
~cos[(2z/ A)x] chinh 12 do 16 V clia anh giao thoa, néu ldy gid tri

tuyét doi
() = Lo = _ [sin(gb/2)|
Imax + Imin ‘ Qba"l’ 2 |
Ta thye hien bién d6i sau; 22 =224 _ 782
2 AR, Alb
| . w82
Slnﬁ
Khi dé ta nhan dugc biéu thitc quen thudc cia dé s V(b) = 5
Alb

Ta phén tich biéu thitc nay: Néu thay ddi kich thudc b cha ngudn,
dong thoi giit nguyén chiéu dai co sd cha giao thoa k€ thi tai mot gid
tri b* ndo dé do 15 clia dnh giao thoa bang khong, khi d6 don gian 14
man duge chi€u sing déu véi cudng d6 2/, Gid ui t6i han nly
b =%=i§i. Khi b2b V=0 ngudi ta thudng coi V' =0. Trén
hinh 434 biéu dién dé thi ¥ (), con trén hinh 435 1a d6 thi /(x). Khi
b dan t6i b* thi sy dao dong gié tri clia V gidm dén (trén ca mat phing
vi nguén sdng 1a don sic).



V)

5.2

5.3

54.

i

b* b

X

Hinh 434 Hinh 435
Nguge lai, néu giit nguyén kich thude b chia ngudn va thay déi chiéu
dai co s& cha giao thoa k& d thi ta nhan duge mot bat dang thic. Gia su
w =b/R, 12 gbc kich thuée clia ngudn ma ta nhin thdy tir vi tri cha giao
thoa k&, khi d6 su dao dong cudng do trén man s& guan st dugc véi
diéu kién _
d< AR, A

b v
Gi4 trj 2 dugc goi 14 kich thude ving chiéu sing két hop hogc kich
thudc ving khong gian két hop. Dai lugng A/(2y) = p,, thudng dugc
goi la ban kinh két hop khong gian.

D< i = 0,05mm.
Vo4

I> fa ~100cm.
A

a) Gia sit ngudn sing 12 hai diém
sang nhu nbau khong két hop S,
vad §, (hodc la céc dudng sing
song song v6i giao tuyén cia céc
guong Fresnel) cdch nhau mot
khoang /. Cic anh o cia ching y 0, 0, 3
$7 vas|, S,vas; ¢6 vi tri nhu |

Hinh 436
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5.5,

5.6.

5.7

5.8.

5.9.

trén hinh 436. Anh giao thoa trén man AB cba cap ngudn §) va S, s&
x& dich wong déi so v6i anh giao thoa cha cap nguén S, vi S, mot

khoang 0,0, bing I. Néu I = 1/(2¢), trong d6 ¢ 14 géc khoang ciach

_ gilfa cdc nguén thi céc cyc dai clia mot anh giao thoa s& chéng lén cic

cuc tiéu cba anh giao thoa con lai va vi th€ cdc van giao thoa bi¢n mat.
Néu ngudn sdng 13 mot vét sdng dai / song song véi giao tuyé&n cha cic
guong, thi né c6 thé chia theo tuong tugng thanh céc cip duo‘ng sang

- cdch nhau //2. Trong trudng hop nay ¢6 thé st dung 1% giai trén chi

cdn thay / thanh #/2. Céc van giao thoa bign mat khi /= 4/ . Néu

ngudn khong cé dang chuén tic, dé nhan duge cic van giao thoa rd thi
kich thuéc ngang ciia nguén theo huéng song song véi dudng néi cic
anh trong guong Fresnel phai rat nhé so véi A/ o.

b) Kich thudc nguén theo huéng vuong géc véi mat phéng guorng phai
rit nho so vdi khoang céch ti ngudn dén guong.

S6 van quan sat duge N = 60; cdc van bi nhoa & ¢ach tam x = 0,6 cm;
kich thuéc cho phép ca nguén ~ 2.102cm. '

Céc van tron ciing do nghiéng ¢6 tam [a F. Khi nghléng tdm thay tinh

cdc van tron s& cd dang elip. Tam &nh giao thoa nim tai diém héi tu
cla cic chiim tia song song chiéu vudng géc lén tdm thhy tinh. Khi

. nghiéng tam thdy tinh mdt géc @ tim &nh giao thoa s& x¢é dich mot

khodng x = ftana ~ fa =~ 5,3cm.
Lin bi€n mat cdc van ddu tién dién ra khi dé rong cua khe
p=lX= L= Nx-Lf _L-3f, = 0,58 mm.

a x x 6a
2
b=2d' =0,lcm.
d,
2
N=mm=ﬂ;— 104’_‘%55_]'_@10-4
da° A m

an

5.10. N = [—J ~ 5600.
d

5.11. b < fg =1,25mm.
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)
A
hai tu clia cdc tia Q bang khdu dé géc giao thoa

5.12. m=— =360, trong d6 A =2h+/n’ —sin’ p; vi tinh d6i xdng nén géc

Q= —Etanyf cos’@ ~0,2.107%,
b6 rong clia cdc van giao thoa A =~ é =2,8cm. Kich thude gidi han

cla nguén & =~ A = 2,8cm. D¢ khong don sdc A4 ~ Ea = 1,6 nm.

m
5.13. m_, ~1000; m_;, ~720; AA1<0,5nm. Ngudn sing c6 thé c6 kich
thudc bat ky.
5.14. AL~ 2 ~100 nm; Q= 952 _ 10 rad.
m b
A 2 A
515%. b=——=25.10"cm; m=10; Al~—=350nm.
20 m

Loi gigi. Tit d6 thi trén hinh 300 ta dé dang x4c dinh dugc d6 16 clia

anh giao thoa tai tam: V =Mm 0,65. Trong bai 5.1 ta da tim
3,3+0,7
dugc biéu thitc tinh d6 rd &nh giao thoa clia nguén sang rong
sin mhd sin LY
Vb = AL Ji Alb
Tma T
AL Alb

trong d6 Q=d /L 13 khdu d¢ giao thoa, téc 13 gc nhin chiéu dai co
@ giao thoa k& tir diém dit ngudn. Néu xét do rd nhar 1a ham ciia kich
thudc ngudn thi khi =24/Q tacé ¥ =0. Gid tri ndy cé thé xem nhu
gidtritdihan b, =4/Q.

Tuy nhién d€ bai yéu cdu xdc dinh kich thudc thyc t& b clia ngudn theo
hinh ddng ctia anh giao thoa. P& tim & ta giai phuong trinh
2

= 0,65 wg A,
3

sin x

X

V=
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T T oo
Nghiém cha phuong trinh nay la x=—, suy ra x=——=— va
ghic p g y 5 y TR
A _ L e e A
b=~2—d=2,5.10 cm. D6 khong don sic cia nguén: A =—= 50nm,
m

trong d6 m ~10 x4c dinh duoc tir dé thi - d6 13 bac cyc dai cdn phan
biét dugce chia dnh giao thoa.
5.16.a) A ~10"cm;
b) ix| £0,25cm (vitng gidi han van);
cym =250, m . =0, N=500

max

d) AL ~20A; ¢) b <107 cm.
5.17.2) A~5.10"cm;
b) N = 100;
c)—-0lcm<x <0,4cm (\;ﬁng .gi.di-h.an vﬁn) .-
d) m, ~180, m__ ~80;
e)b<5.10"cm.

518. v = % ~1,9.10""rad. K&t qua chinh xdc hon néu ta tinh dén “d6 trdn”

clia sao:
W~ 1,22% =2,3.10""rad = 0,047”
D -3
519.a) L=——=1m; A=5.10"cm.
da(n—1)
b) AA= = Snm, trong dé m,, =100.
m

. ; 24 -3 '
)y <—=510"=017.
)y D

9 m, trong d6 a = — =10‘2;A=£=5.10"3cm; N =200.

5.20.a) /= a
2a I a

b) m,, =100; AL =L=5nm;

mrnax
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5.21.

3.22.

6.1.
6.2%.

6.3.

6.4%.

24f

c) b< =2,5.10"cm.
—d
V(L)= El—%(:—’lﬂz@; cdc van giao thoa bi nhda khi L =10m [cm],

trong d6 m=1,2,3...

V,~041; khi V=V, =0827z~1m, Az~0,5m; anh giao thoa bi
nhoa khi z~33cm, Az=17cm.

§6. NHIEU XA FRESNEL. CAC TAM BOI

I=]; E=~0, tai diém A do roi nhd nhat.
Loi gidi. NwE,, E,, E, 1a céc do 10i tai diém A tao bdi mot chudi cic
d6i Fresnel thi do roi cdn fim tai diém A c6 thé viét dudi dang

E= %(E1 +E, 4+ HE, )+ % E 4By +Ey,+.0).

Trong d6 N 14 s6 nguyén 1é. V6i N khong 16n thi tdng trong .ngoac dau
tién xap xi khong, cdn trong ngodc sau ddn téi E,,/2, vithé

E r"’-":1?-'(1-&;;\.r +Ey,)~0

Tai diém A do roi ci_:c tiéu.

Khi N chan tai diém A do roi s& cuc
tiéu (£ =0), khi N 12 - s€ cuc dai gin
nhu khi khong che khudt rieng ddi \
trung tam. “

Bien do dao dong tai diém S tang /3 -
1dn, con cudng do ting ba lan. . /47
Loi gidi. Dao dong do tat ¢a cac ddi

Fresnel gay nén duge biéu dién béng 0
vecto OC (H.437), dao dong do mot A’
phdn ba déi ddu tién biéu dién bing

vecto OA4. Vecto AC biéu dién dao Hinh 437

A
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6.5.
6.6.

6. 7%, r =

6.8.

380

dong do céc séng phan xa tr phdn ngoai cha man nim sau 16 CD

(H.310). Ba vecto nay tao thanh mot tam gide déu néu bd qua do giam
bén kinh sau mot vong xoén . Khi di chuyén dudng tron trung tAm
v€ phia nguén mot doan A/12 thi pha séng phan xa cia nd sé tang
mot lugng bing 2.27/12=7%/3 va dao dong s& dugc biéu dién bing
mot vecto ¢ ciing do 16n nhung nguoc chiéu véi vecto AC. Cu‘cmg do
tit cd séng phan xa tai diém S bang khong. Khi dich chuyén dudng

tron CD vé phia nglrorc lai thi pha dao dong cla 04 s& gidam mot
lugng 7 /3 va vecto 04 quay vé vi tri ciha vecto OC. Dao dong téng
hep tim dugc bang cdch cong cac vects AC va OC. Tuong tu ta thay

rang bién do dao dong tai diém § tang V3 3 lan, con cudng do6 ting ba
lan. :

h=-)b.

Nang lugng s& phan b6 lai, tai mot s6 diém trong mat phang anh mat
dd quang thong ting, tai mot s6 diém khéc lai giam. Quang thong téng
qua mit phéng anh tang 2 l4n.

mA,

Va+1/b
m 12 50 16.

Lei giai. Do roi tai
tam anh nhiéu xa cé
thé tim bing cach
chia bé miat song
ACB (H.438) thanh
cdc déi Fresnel. Néu
bé miat chita duoc
mot s6 chin ddi
Fresnel thi tai di€m Hinh 438

P s& nhin dugc do '

roi cuc tiéu; néu 1€ - cuc dai. Ta vé mét cdu ban kinh PA c¢6 tam tai P.
S6 d6i Fresnel trén bé mat séng ACB hién nhién 13 bﬁng chiéu dai CD
chia cho 1/2. Tir day suy ra dép s6.

1
I=0;b) =22
a) .) 4

Tam céc van tron s& t6i néu m 1A s6 chén, s& sdng néu




6.9, % = -2-9—5- (I= 21[,;1' = %10, frong dé I, 1a cudng do tai diém quan sat
khi khong c6 man).
1’ 4 r 4 e n . - - [ -
6.10. T % (I=311"= 510, trong d6 I, 1a cudng d¢ tai di€m quan sat
khi khong c6 man).
2
6.11. L= ———L, m=0,1,2,..; khim=0thi L, =05m.
42m+1)A
6.12. Tang 2 14n. Néu nguén két hgp thi khéng d6i.
2
6.13. Ab = —28'5'-2-"-— =18cm
D -8hA
614. I =0. &

6.15. y'= b y =10,5mm. Thi nghiém do Poll thuc hién véi cdc thong s6 nhu
a

trong dé bai. D€ tién hanh dugc thi nghiém thi do sau & cic vét xudc

phai thoa mén diéu kién 4 < A ab | 1804 = 0,)mm. Qua cdu c6 thé
Da+b
. ' = Y 1A Fx L r 2a . abl »
thay thé bang mdt chiéc dia véi dic¢u kién y <-— 5 =~ 1m. Thi
a+
nghiém vdi chi€e dia cdé Angerer thuc hién.
6.16. h=2"3"% ) wim=0,1,2, ..
2(n-1) _
6.17. h=3+6k[cm]voi k=0, 1, 2, ...;
2 ) ' '
b, = L 3311 6,65cm]; ..., véi m=1,3,5,7, ...
4mA . .

6.18. r.. =+mAL ~115mm, trong d6 m = 1-§-.
6.19. d,, =2,25mm.
6.20. h=Zm*DA
2(n-1)
6.21*%. 1 = 0,411,
Loi gidi. Néu r 1a ban kinh 16 thi hiéu quang trinh giita céc tia di t
mép va di tir tam 16 bang »*/(2L), trong d6 L 1a khoang céch tir tam
16 dén diém quan sdt. Truéc tién gid sit » =7, sau d6 r=r(l-a), .

=0,1,2,.;1_ =9I,

max
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| trong d6 r | la ban kinh d6i Fresnel trung tdm. Khi dé cac hi¢u pha s&
lin lugt 12 7 va & =z(1-a)’. Nhr trén gidn dé vecto hinh 439 ta
thdy bién d¢ dao dong 4, va A lien hé v4i nhau bang biéu thic
A= A,5n(5/2), concudng d¢ 1 = I sin*(5/2). Khi @ =1/3

I=1,sin*(2779) = I, sin? 40° ~ 0,417,

1 i
A\_ 50 100 150 200 5
Hinh 439 _ Hinh 440

622.2) b =——.

mi S
m 1 {2 3 4 |5 6 |7 8 |9 10
| by, om |200 | 100 |66 |50 |40 |33 129 [25 {22 |20
b) Xem hinh 440.

c) Ab=200cm.

9
6.23.1,= 1,

6.24. I = IUG{+ 2sin’ %), trong dé /, la cuéng do anh sang khi khong c6

man, & =’ f(bA) 12 hiéu pha giita céc tia di t6i diém quan sdt tit mép
va thm vung ban nguyét. Thay cdc gid tri bang s6 ta dugc
6 =m/2,1=51,/4. Cudng d6 tang 1én 5 lan.

6.25. [ =1 +1,=10l,, tic la cudng do 4nh sing tang 5 1dn (I, va I, I
cudng do c4c phd thanh phan twong tng tai diém quan, 7, 1 cudng do
cdc thanh phan phé nay khi khéng cé dia).

6.26. D¢ roi khi c¢6 tdm mong 16n hon hai 14n.

6.27. I =31,
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6.28. Dién trudng trong dién moi cyc dai trén truc cha chim tia & cach bé
mat mot khoang sao cho tit khodng cach d6 dudng kinh chim tia dugc

2
coi bing dudng kinh d6i Fresnel thit nhat b = 2 Z" =100cm.

E = % (825 1200 V/cm.

max c

-
629 1=2" _s0em; £ =2 13 _1500V/em.
4A 3V ¢
ifb

6.30.r mg——j—r—OQ\/—mmvo‘lm L,3,5, ..

6.31.

6.32. 1 =8I,
6.33. Cudng d6 4nh sing tang lén hai lan.
mh .
[T =74

van tron s& t6i néu m 1a 56 ;
chén, sé sdng néu m 1a s6 1é. bl lc P

6.34%, Tam cac

Loi gidi. Phuong phdp giai \
twong ty bai 6.7%, chi khéc 1a \
trong bai nay séng cdu khong B
phan ky ma hoi tu tai diém S
(H.441). Cic d6i Fresnel doi Hinh 441
v6i diém P vi the dugc vé &
phla 13m cia mat séng cdu. SO lu0‘ng dé6i ndm 1ot trong 16 clia man
chén s& bang chiéu dai CD chia cho /1 /2.

6.35. Tai khoang cdch 1,2m. '

6.36. f =90cm;n =0,672mm. ‘Céc anh, tic 1a cc cuc dai ndm trén truc
céch tir, s€ di chuyén xa ra céch ti.

6.37. I =41,

6.38. I~ 1,

—r—l=.8m;h=' 2m+1
ﬂ .

6.39. f

mix

A,m=0,1,2,. ;1 =361,
2(n-1)
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6.40. Tieu cu chinh 12 diém ma d&i v6i né cdc déi chia trén cch tit tring véi
céc d6i Fresnel. Néu r 12 bén kinh d6i thi nhét trén céch tir thi tiéu cu
chinh s& dugc x4c dinh bing biéu thic f, = >/ A. Cic tiéu cy con lai
nhan dugc khi 1ong cdc déi Fresnel 3, 3, ..., 2k+1 vio d6i ddu tién trén
cach tir, tic 1 r*/ £, =2k + DA Vivay f, =+f, /(2k+1), trong d6
k=0,1,2,... Dau “cong” tuong img v4i cdc tieu cu thue, ddu “iny” -
tiéu cu 4o.
ab

(a+b)(2k+1)’ _ _
trong d6 k=0, 1, 2,... Vi tri 141 ca céc anh duge xédc dinh bdi cong thifc

11 i
—_— + _— = —
a b, f
6.42*. N ~ >~ 400.
o

6.41. Cic tiéu cu cac bac khac nhau f, =

Loi gigi. Trudce tién gia st §
la ngudn sdng diém, con cich
td chia d6i CD nghiéng so
véi truc quang ciia nd mot .
gbc n/2-a (H442). Tir Hinh 442

hinh v& ta thdy x” = a* + R* + 2aRsina. L4y can béc hai va bd qua tht
ca cdc hang tir 12 1dy thira clia R bat ddu tir bac ba ta duge

. Ricos’a -
X=a+Rsing + ——,

2a

2 ial
Tuong tu: y:b—Rsina—kw.

Hiéu quang trinh gilia cac tia SCA va SOA
2
A=(x+y)—(a+b)= m[l+l}
2 a b/
hodc A=A, - A, trong dé6 A la gid trj ciia A khi t8m céch tit khong
nghiéng, con -5 A las6 giacua A giy ra boi géc nghiéng:
SA=A,(1-cos’ @)= A,sin’ a = Aa’.
Néu 5 A << A thi do nghiéng cha cich tlr khong anh hudng l6n dén

hoat dong ctia cdc d6i nam trong dudng tron ban kinh R. Néu
SA=A/2 thitat ci cdc d6i ndm trén dudng trdn ndy s& vo tac dung
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tham chi anh hudng xdu. Tit di€u kién nay ta tim dugc gia tri t6i han
cha hiéu quang trith Ay~ A4 /(2c*). SO d6i Fresnel tuong ing s€
laN = A, KA =1/ a’.

Bay gity gid st vat dugc chip khong phai 1a chat diém'va tAm cha no
ndm trén truc cich ti chia d6i. Doi vdi céc didm & mép vat khong ndm
trén truc céch tir thi céch tir s& téc dung nhu mot céch tr dat nghiéng
mot géc a. Vi thé 6 lugng gidi han cic d6i Fresnel dé nhéan dugc anh
1 nhat 12 N ~1/a* ~ 400.

3 2
643. L |72 m3,9.107;bzg£=10"30m.
417, D

Iy

2 .
6.44. Tiéu cuchacichtr [ = r_/ll- =50cm. Tdng s6 déi Fresnel
2. ' )

=5.10"cm.
I, ) |

Lt gidi. Tir binh 443 ta c6 SM? = (a—x)* +r;,. LAy can biic hai va bd
. . N 2

qua binh phudmg cha doan ngin x ta dugc SM ~a+ %”— —x. Tuong tu
S 4
2 2

MS'mb+%—x. Ta cling c6 xr-;—."'R. Bén kinh céch tlr thit m xdc

dinh tit diéu kién [(SM + MS")— (SA+ 4§ "= mAl2. Thay céc glfl tri
~ tim dugc vio biéu thic nay ta dugc

= mi
L 1_3"
a b R

Két qua cé thé nhan duoc don gidn hon néu chi y rang cac déi Fresnel
c6 thé v& xdp xi khong phai irén méat guong ma trén mit hoi ty séng
- phan xa tir guong. Ban kinh cong cha be mit nay a”c6 thé tinh tir cong

- 1
thitc cha guong l+———l 2. =0. Dé xac dmh r, ch1 c¢An thay a bing
a a

a’ trong ddp s6 cla bai 6.7.
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6.46%, b, ~133cm, b, =80cm, b, = 400cm.

~ phan xa céc tia tir cdc

6.47.

6.48.

6.49,

6.50.

386

Loi gidi. Hiéu quang
trinh (SMS’) - (SAS")
(H.443) xuat hién khi -

dsi Fresnel lan cén
bang O d6i véi anh
bac khong va £ 1/2
déi v6i céc anh bac
t1. Khi phan xa ti
daéi trung tam va déi
thit m né 16n hon m
lan. Tir d6 suy ra

-rﬂ—[l+v1———2-J=mi, Hinh 443

‘Gié stt |m| = 4 suy ra cac ddp s6.

1/2
r, =[b’””“: (R+,/R2+(b, —bz)z)] ~ 0,7cm,(m = 5).
1T 2 :

De bai cho théa man diéu kién quang hinh: trén d¢ réng khe /, hon nita _
tai khoéng cich d dit ché cho s& déi Fresnel m >> 1, D9 rong céc van

i

giaothoa A = 2 =2 ~12510"cm.
a d

Céc van bién matkhi L~2f - b—f- =30cm.

Budc séng phdi thay déi trong khoang A ~ 3,7 —3,0mm: khi d6 tdn s
chinh tir 89,1 dén 108,9 kHz. -

I =(374,)* = 97°I,. Pha dao dong tai diém quan sat

trong d6 o la toa d6 trong mat phing man tinh tir tam., CL_IC tiu dia
phuong quan sit dugc khi z=3R, (cdc gid tri khic khong c6);
z—R,

m=3
z

ti€u dia phuong.

=2 1a s6 lugng d6i Fresnel lot vao trong 16 d6i véi cue



6.51. I = (37 A,)*=9xI,. Céc cyc tiéu dia phuong quan sit duoc khi

3R, . 3 . 3
= khi n=1z ==R,; khi n=2 z,==R).
Z, 2n+3( 155 277 o)

§7. NHIEU XA FRAUNHOFER.
NANG SUAT PHAN GIAI CUA CAC DUNG CY QUANG HOC

2
71, L. >2— =10 m,
4A

7.2, v= -ﬂi = 10cm/s.

@

73. L m%d—wlﬁkm, trong d6 /~1m la khodng céch gilia cic den pha,

d ~ 5mm la dudng kinh con nguoi.
A
7.4. bm—=4pm.
3 TUm

7.5. Khong thé. Dudng kinh con ngwoi mét chim ung khong vuot qud vai
mm. Tham chi néu gia thiét ring né bing 10mm thi géc nhd nhit ma
chim wng cdn c6 thé phan biet dugc hai diém riéng biét cha mot vat
vin 16n hon khoang ba 14n so véi kich thudc gée clia chudt.

7.6. Do roi khong thay déi. '

B _®,/0, 256

E, S5,/S, 625

tich vét nhiéu xa.

7.7

~ 0,41, trong d6 @ 1a ludng nang lugng, S 14 di¢n

7_’.8. m=122 % ~ 70, trong d6 /=20cm la hi¢u chiéu dai cidc nhinh
Michelson. _
\ . . Ah . h
7.9, Pudng kinh vat kinh D 2 1,22.—;’— =16,8cm; titucy f 2 N =50cm.

D i
Vay 2 =-.
'yf 3

7.10. f240cm; D210cm; 7 ~2,5107s.
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7.11.

Cyc dai bac khong sind = nsina, céc cuc tiéu b(sing - nsina) = mA,
trongdé m=+1,+2,+3 ..

T.12%, Loi gidi. Xét mot khe ¢6 do rong bing do rong man den. Néu chiéu

713, ¢

1én khe va lén man cling mot séng phing thi lugng nang lugng do man
hap thu sé bang lugng nang luong t5i khe. Theo nguyén 1y Babine
(xem bai 7.14*), cudmg do dnh sdng trong tat ca cc huéng trir huéng
song t6i trong cd hai trudng hgp déu bing nhau. Vi vay nang lugng
khuéch tdn clia man va khe ciing bing nhau. Nhung d6i véi khe thi tat
ca nang lugng déu bj khuéch tan. Diéu d6 c6 nghia Ia nang lugng ma
man hap thy bang ning lugng ma né khuéch tan.

3rd
; =%4£a8J, trong dé # 1a hang sd Planck, N =14 (lang

kinh), L ~ 380 nghin km 1a khodng c4ch tir Tréi Dt dén Mat Trang.

7.14*. Lot gidi. Theo nguyén 1y Huyghenxo - Fresnel thi cuong do séng £,

7.15%, x

388

nhiéu xa trén man thit nh4t duge biéu dién bang mot tich phan 14y theo
cc 16 cia man. Cudng do séng £, nhifu xa trén man phu ciing duge
bi€u dién bing mot tich phan tuong ty 14y theo céc 16 ciia man phy,
Tong E, +E, 1a mot tich phan 18y theo bé mat voé han trong dé cé
chtia cic man dang xét. Nhung cudng do séng sau man ciing bidu dién
béng chinh tich phan nay n€u nhir khong c6 man, tic Ia song truyén tu
do. Vay E +E, =E, trong d6 E 1a cudng d9 séng khi khong ¢6 man,
tic 1a séng tdi. Nhung trong séng 161 dnh sing chi truyén theo mot
hudng. D6i v6i cdc hudng khic E=0, vi vdy £ +E,=0, suy ra
E}=FE;, hay I, = I,.

IS kien

1 b212+D2 << ]
26°\ D a4 ’

Loi gidi. Khi cac géc nhidu § 0 P
xa nhé khoang cédch cin tim '
x c6 thé xdc dinh tir yéu cdu

hiéu quang trinh 7, —r, cla

cdc tia giao thoa ngodi cling

H.444) bang chiéu dai sén
( ) g 5 Hinh 444




7.16.

7.17.

7.18.

7.19.

7.20. b

7.21

7.22

7.23

A. Ap dung dinh 1y Pitago v bd cin theo cong thifc nhi thitc Newton
ta nhén duoc
xD xD{ , D’
h—h=—— | X+ — |+...
b 2 4

Lay x4p xi bang cdch chi giit lai hang tir du tién ta tim dugc

bA

x=—".

D

Sai s6 khi tinh #, —r phai nh6 hon A. Tir day ta suy ra diéu kién \ing

dung cong thitc tinh x
1 (8?2 D
w0 4"

D=,/2,44) L =0,35mm. Role dd ching minh ring dudng kinh tét

ab A

a+b
trong d6 a 1a khodng cach ti clia camera dén vat, b 14 khoang céch dén
man. Khi a@=o,b=L véi cac diéu kién cha d€é bai

Dy, =1,8JAL =0,4mm.

L}

nhét cla clra camera tinh theo mét cong thirc khiac: D =18

2 2
2 1200km, (L~2).
p Z

L=

3

2
m r——
R,
e
2
A
2(n—1)

& : ~ 1'0“, '
z _

I=

(m i%) véi m=0,1,2,..

. 0= %[m + %), trong dé m la s& nguyén.

. x=f0= %(m + %), trong dé m la SS nguyén.
. D<0,45cm.
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7.24. Hinh vuoéng canh L =3,5cm.

2 2 2
sin(z—mcx) sin( T ya)
* _ A A
T.25%, 1= .
2mx 2y
A A

390

Loi gidi. Goi O 1a tiéu diém hoi tu chia cdc tia (H.445); #, Ia khoang
cdch gan nhat tir thau kinh dén 0. Liy O lam tam v& mit cdu S ban
kinh r,. Khi tinh d¢ roi (trudng) 4nh sdng trén bé€ mat S cé thé tinh
gan ding theo quang hinh. Khi d6 dé roi trén § duéi dang s6 phiic 13

ES = _1__e:'(w;+.frru )-

=
//

Hinh 445

Goi P 1a diém quan sat, dS 1a phan tit b mat trén S, r 13 khoang cdch
tir dS dén P. D9 roi tai P tinh theo cong thilc Huyghenxo nhu sau

dS ilax=klr-x
E,= I_e[ & u)], (1)
!‘or

tich phan dugc 13y theo phin bé mat S, ma tai d6 d6 roi khdc khong.
Hién nhién 1a

F=t+p,
trong d6 7 va ¥, 1a cdc ban kinh vecto ké 6ix dS dén cdc diém P va O

tuong Wng, con ﬁ:O_P'. Do vay



' 2F O+ p°
r=r 1+—*—up—2"1p—
Yy

Sir dung cong thiic nhi thiic Newton ta tinh dén do chinh xac o

[, 2 F = 1 2
r—rn, :-’ﬁw—"—-l% = pF + Lsin’(BF ),
B 2 2 rg ro

' Néu 14y xdp xi bac nhat: r—ry = pA,

C = , T i
trong d6 7 14 vecto don vi theo chiéu cla 7, ticla 7 = 2. Sai s6 khi
Fo

tinh hiéu 7 —#, phdi nhé hon nhiéu so véi chiéu dai budc séng. Vi the
 biéu thifc x4p xi bac nhat c6 thé Gng dung véi diéu kien
2

£« @)

f ‘
Ta tinh trudng dnh séng tai lan cn diém O v6i gia thi€t ring dicu kién
(2) duoe thda man. Chiéu chia vects 7 c6 thé xdc dinh bing céc géc ¢
VA ¥ ma vecto nay tao voi cic mat phéng di qua truc quang va song
song véi cac canh clia man chén. DE thdy rang dS = ridpdy. Gin
vao mit phing quan sat (man dnh) he toa 4o vubng géc i géc toa do
tring v6i diém O va vdi céc truc song song voi cdc canh clia méan chén
hinh vuong. Ky hiéu toa do diém P 1a x va y. Khi dé

o r—r,=Fp=xsing+ ysiny.
" Néu géc nhin mdt nira canh clia man chén t diém O 1a a = arctanal-)—
. T

nhé, thi sing va siny c6 thé thay bing céc géc ¢ va y. Ngodira i}
méu s& ctia (1) c6 thé thay 7 bang r,. Cudi cling ta dugc

et

EP = g*ie I J'e—r‘k(xp-i-yw}d;odw' .

==

Néu cho bién do tai diém O bing 1 thi bién d¢ tai diém P:

. [Zfrx ] : (271'_}) ) .
| sin| =~ a |sin| —"a
4= 27x ' 2ry d - 3
a “a
A A

391



392

con cudng do

: [2n'x J T, [Z;ry ] ?
sin| ==a || | sin e
I= _ - . 4

2mx ' 2?ry'a

—_—— a
A A

Anh phiéu xa nhin duge gidng nhu trong nhiéu xa Fraunhofer tir mot
16 vuong. Khofng céch gifia hai cuc tiéu lien ti€p va khoang cach tir
tam cyc dai trung thm dén cuc ti€u ddu tién bing

Ax =2 L G)
2a _

Vén dé con lai 13 kiém tra xem biéu thiic (2) c6 théa man khong, Vi
cudng do dnh sing ddng k€ theo cong thitc (3) nhan duge khi p c6 do

16n c& Ax, thithay p~ i vio (2) ta dugc
o _

o:>>\/z. - {6)
Fo

Diéu kién nay luon théa mén trong tat ci céc thiét bi quang hoc véi
thau kinh va guong. o
Trudng hop man chén tron khong khéc nhiéu so véi trudng hop man
chén vudng. Tich phan (1) d6i véi man chin tron trong x4p xi bac nhat
c6 thé biéu dién thong qua him Besselev bac nhat. Anh phiéu xa trong
mét phing tiéu cé dang cdc van t6i tron doéng tam v6i tam sing, Ban
kinh cic van t6i trdn c6 c4c gid tri sau:.

A A A

R=0,61—; 1,21—; 1,625, ... . (N
| a a a

trong d6 « la géc nhin ban kinh man chén tir diém O.

L _=

I, 4

n( vbsinqo) ? [vbsm (,DJ
cr=h 2 +4| - 8 cos? 2YOSILP :
2 vhsing vbsin @ - 8




. . 2
7.28. I ~ (S‘““J (7, + 7, + 27,7, cos Ap),

U

kasin@ 2

: Ago:k[h(n,mnz):r%sina], k= 1 s

trong 46 u=
s6ng. Tai tam ta nhan dugc van séng vdi diéu kién

kh(n, ~n,)=C2m+ )z, m=0,1,2,...

229, 1 - |sinlVbsin@/2)]| T sin(kA/2) ’
T sinfkbsing8/2)] kA2 |

trong d6 k= 2—;—, A =h{n-1)—asing. Chiéu trén cic cyc dai chinh

duoc xéc dinh bang cong thic asind, = mA.

7.30. Py =1’A—R(1+2m), m=0,12,..
n

2
7.31.i=[D"2b) =1
1, D 9
- 2
732.LD—=1A‘P =l, trong do i:(D—_b) =l; Ap = D =_2_'
®, I,Ap, 6 I, \ D 4’ Ap, 2D+b) 3

7.34*, Loi gidi. Trong trudng hop cdc diém tu phdt sdng céc séng do ching
biic xa khong két hop. Trén man sé dién ra sy cong gop cudong do
cha cdc séng tir cdc di€ém ndy. Gié sir hai diém ndm d6i xiing nhau
trén truc quang chinh. Xét sy phan b6 cudng do doc theo truc X
(H.446). Vi tri diém quan sat trén truc nay c6 thé xac dinh bang toa do
&= %a. Khoang cich nhé nhét gilta cdc tam vdng tron nhiéu xa
theo Role tuong dng vdi hiéu toa d6 AL =7 (xem 10i giai bai 7.25%).

~ Trén hinh 446 cdc dudng gach gach biéu dién sy phan bS cudng do clia
mébi diém ty phét séng, con dudng lién 1a cudng d¢ 4nh séng 16ng hop.
Ta thdy riing cudng do tai tam anh nhé hon gin 20% so vdi cuong do
cyc dai, cudng do cuc dai bing cudng do 16n nhdt cha mot diém sang.
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Vi thé khi quy tic Role théa mén ta nhan dugc dnh néng biét cha cic
diém sang.

1%

Hinh 446

7.35%, Loi gidi. Néu cac diém khong phai ty phdt sdng ma duge chidu bai

cling mét ngudn séng thi séng do ching phat ra s& két hgp. Cin cong
khong phai 14 cic cudng do ma cong cdc bién do cé tinh dén hiéu pha
gilta chiing. Tir 101 giai bai 7.25* 1a thdy riing trong trudng hop chi cé
anh ciia mot diém thi pha dao déng giéng nhau trong gii han méi van
sdng tron (trong trudng hop man chén vuodng - van sing vudng) va thay
d6i 180° khi chuyén qua cuc tiéu cudng do sdnig van sing tron.

a) Cédc 16 duge chi€u bing cdc tia song song v6i quang truc chinh.
Trong truomg hop ndy <ic séng xust phdt tir ching clng pha. Vi cdc
séng di qua cdc khoang cich bang nhau khi dén diém O, nén ching
dén diém O véi ciing pha. Bién d6 dao dong t6ng hop tai diém O s&
16n hon hai 14n, con cudng d6 16n hon 4 14n so véi trudng hop chi ¢6
anh clia mot 16. Pudng cong phan b6 cudng do tdng hop cho trén

~ hinh 447. N6 chi ¢6 mot cuc dai, con anh trong mét s& giéng nhu anh

394

tir mot diém. Vi th€ trong phuong phédp chi¢u sdng dang xét ta s&



‘khong nhan dugc dnh riéng biét clia cdc diém duge chi€u sing khi
khoang céch giita chiing bing khoang cdch t6i thiéu theo quy tac Role.
Pé nhan duoc anh riéng biét can ting khoéng cich nay 1én khodng 1,4
lan. Tuong Gng v6i né thi nang sust phan gidi ciing gidm di timg d6 lan
s0 vdi trudmg hop cdc vat ti chi€u sdng. '

1%

Hinh 447

b) Cic 16 duge chi€u bing cdc tia sang song song nghiéng so v6i
quang truc chinh mot géc #. Trong trudng hop nay séng xudt phat tir
cic 18 khong cling pha, ma véi hiéu pha & =2_m2’;s:£q trong d6 d 1a
Xhoang céch giffa cic tim 16. Ching dén diém O véi cing hiéu pha
nhu tr§n. Néu dsiné =%, thi & =% va cimg do tai tam O s& 16n

hon hai 14n so v6i cudng do tuong ting khi chi c6 mét 16. Nang sudt
phan gidi khi d6 s& gi6ng nhu trudng hop ngudn ty sing. Néu
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dsing = % thi & = 7. Khi dé cic séng dén diém O ngugc pha nhau

va cudng d6 tai d6 s€ bang khong. Su phan céch cac anh sé thay rat 15,
V6i céch chi€u sdng nay khodng cdch giifa cdc 16 ¢6 thé nhé hon gidi
han Role ma vin nhan duge anh riéng biét cha chiing.

¢) Céc 18 duge chiéu bang cdc tia tir moi hudng c6 thé. Trong truong
hgp nay ta nhan duge nang suat phan gidi gin nhu d6i véi cac diém
tu phat sdng.

7.36. I, =1m.
7.37*. f,=6cm; L~600m.

Loi gidi. Nang suat phan gii cia vat kinh s& dugc sl dung hoan toan
khi dé phong dai thudng

D_J
Yo=—==-
d /1
Vivay : f,_=—D-f,=6cm.

Do phan giai géc cla vién kinh khi quan sdt 4o s€ 16n hon y, 1an so
v6i mit thudng. Khodng céch t6i thiéu ¢6 thé doc dugc séch bing vién
kinh xéc dinh bdi biéu thitc

b4

L D

T désuyra; Lsgbz(io{)m.

2
7.38. b >z°4% »0,25.
f?.

D

7.39% N2>—.
d

396

Loi gidi. Gia sit vat dang xét dwge nhin bing mét thudng dudi géc
o= 1,22%, trong d6 D 1a dudng kinh vat kinh, tic 1a du6i géc t6i

thi€u ma; vat kinh c6 thé phan biét. Trong Sng nhom ciing vat dé s&
dugc nhin duéi géc f=Na. Géc B khong dugc nhd hon géc



7.40.

7.41.

7.42.

4 =l,22£~ (d la dudng kinh con nguoi mét). Tir diéu kien >y ta
nhan dugc N > ?

D6 phéng dai N, =§ goi 14 o phéng dai thudng. Khi do phong dai

nhé hon thi chi sir dung mot phdn vat kinh va nidng suét phan giai cfia
h¢ 6ng nhdom - mit s& giam. D¢ phéng dai 16n hon do phéng dai
thudng khéng c6 lgi vi khi d6 ning sudt phan gidi ctia hé khong ting
ma d¢ chéi cua anh lai gidm.

a) Géc khoang céch cho phép & =1,22%, trong dé D 1a dudng kinh
vat kinh. Khi quan st 4o ¢6 thé coi 4 = 5500A; khi € = 2,76""

b) Khi d¢ phéng dai N > -;—) =10.

o8 = 1,22i =0,023".
: D

G6c kich thude clia hdu hét cic sao nhd hon rat nhiéu so véi géc
khodng cich cho phép tham chi clia céc kinh thién van Ién nhat. Véi
cdc di€u kién d6 do 16n anh cla sao trén véng mac mét chi xdc dinh
bang hiéu tng nhiéu xa trong hé quang (kinh thién van + mat) va
khong phu thuéc vao 6 phéng dai. Nhung do chéi ciia anh nay ty l¢
V01 quang théng dén hé. Dién tich 156 cia vat kinh 1én hon dién tich con
nguoi bao nhiéu l4n thi quang thong khi sit dung kinh thién véan 1én

- hon quang théng qua con nguoi mét thudng bdy nhiéu #in (néu do

743,

7.44.

L

phong dai cua kinh thién van 1a d¢ phéng dai thudng). Vi thé trong
kinh thién van c6 thé nhin thdy cic sao séng yéu hon so v4i mat
thudng. Khi do phéng dai thudng dudng kinh con nguoi ra bing dudng
kinh con nguoi mat. Sit dung céc do phéng dai 16n hon dé quan sét cac
sao khéng ¢6 tédc dung. Khi do phéng dai nhd thi khéng phai t4t ¢a 4nh
sdng t6i kinh thién van déu di qua con nguoi mit.

DE
2,444

2
~1000km; S~ (:444%} ~1,5.107"

N2 g, trong d6 D 13 dudmg kinh vat kinh, con d 1a dudmg kinh con

nguoi mit.
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DI

7.45. L< i 3,7m. Khi sit dung phuong phép chigu vach sing phan xa

tir guong cha dién k& 1én thudc do phai tuén theo diéu kién nay.

7.46. Tren Mat Trang gin 40 m, con trén Mat Trdi gan 20km.

7.47. Gédn 28km. Bai todn ndy trudc day gy ra sy chi ¢ 16n vi nd lién quan
dén gia thuyét vé cic kénh rach trén sao Hoba va cic cong trinh nhén
tao. Nhung anh chup bé mat sao Hoa bang cich dung tén 1lfa va nhiing

nghién citu vé sao Hoa biing céc thiét bi diéu khién tir xa trén bé mat
sao-Hoa da khong khéng dinh gia thuyét nay. :

7.48. r 2 w}0,0] —5 ~ 4m, trong d6 L ~ 4.10°km 1a khodng cdch tir Trai Dt
dén Mit Trang.

749, D= ’m%{'— ~ 6,5m, trong 86 L ~ 4.10° km 12 khoang céch tix Tréi
)

bit dén Mat Trang.
7.50% N =10°W; B~10"T.
Loi gidi. Theo diéu kién %:1, vi thé duong kinh anh trong mat

7

phang tiéu d ~ o= A. Gia téc céc electron dugc tao bdi dién trudng

E. Van t8c cudi cing cla electron tim dugce tir diéu kién
2
TRC 2m,c®, suyra f= Y= ﬁ =~ 0,87.
- g c 2

Vi qud trinh gia t6c dién ra trong khodng thdi gian cd %, nén quing

dudng di duge 0,8?% ~ 0,24 <d 1a dudng kinh &nh tai tiéu diém.

Ta xac dinh dién trudng gia téc £

4c 4c* eE Amc?
—=——~—, SuyTa Es .
T A m

. 2.5
Khi d6 céng suit ngubn laser N ==4iE2/12 a% ~10"°W. Vi vay
Fia e
céng suat ngudn N khong phu thube vao bude séng A

Tir trudng B tai tiéu diém dé thay bang dién trudng (trong hé Gauss)

2
4m,c

B~ ~10*T.
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7.51%. L, =5.10"km.
Lot gidi. Trong trudng hgp thif nhat bic xa chi€u vao vat kinh dudng
kinh D, vatiéucy f| c6 cong sudt

2
L

AZ

Cong suit nay phin bd theo dién tich S, anh nhiéu xa (S, = o F) va
1
4

tac dd roi E =~ ig—?—-'—z
LiA°f

D6 10i clia nén trong mat phang tiéu ty 1 véi do séng cha vat kinh

2
E’=q Dy ,
I
trong d6 a 1a hé s6. Khi dé dé twong phan ctia anh
Eq+E] N.DIf} N,D;
Y= EO =I+L2112f2 D?.: MPTETE R
1 1 14947, alA
Khi quan sét trong kinh thién van véi vat kinh ¢6 dudng kinh D,
_E2+E§ "'I+ Nng

=T T AT
Vivay y, =y khl—'z—i(i su raLwL.&—SIO“km
dY 7 2 Dlz Dg’ Y 2 1},_)l . -

7.52%, Liax =70 km..
Loi giéc'.. bé phan'kj' géc cla chiim séng bang % Vi th€ cong sudt
" cua bitc xa do vé tinh khuéch tdn
_ i ,
N
AAL/ D) 4 \ AL

Vi vé tinh khuéch tén déu céng suat quang N’ trong ca géc chia vat thé
27 nén cobng suat thu duge 1a

(D% 4) N'(D ?
NEB o
ol 8L
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, 2 2 4
Diu kién phét hién tin hiéu %(%] = "’—A{[QJ (2] >N,

7.53.

7.54,

7.55.

| i 324, \L
L_SILI:H =24/ *"Ndz ~70km.
2Y2N A |
L< % -‘:% %3,2.10"m =3,2.10°km, trong d6 h=~6,6.10"Js Ia
hang s6 Planck.
B\foff =1014n.
B\Jop =1014n.

7.56%. N, = 2n§sin u.

7.57.

400

Loi gidi. Gia st ta quan sét trong kinh hién vi vat thé ¢6 kich thudc /
bing khodng cdch nho nhat cho phép cua vat kinh. P6i v6i cac vat ty
A

nsinu
trong d6 nsiriu 12 khdu do s6 cha vat kinh. Vat the ndy dugc quan sat

phét sdng hodc cdc vit dugc chi€u sing khuéch tén /= 0,61

»

bang mat thuong tir diém cuc cn L cua mat dudi goc o :E. Trong

kinh hién vi né dugc nhin duéi géc 8= Na, trong dé N la d6 phéng
dai ciia kinh hién vi. Géc S phéi nhé hon géc khoang céch t6i thiéu

ma mit cho phép 7 =1,22% (d 1a dudng kinh con nguoi mét). Diéu

2Lnsinu

kién f 2y cho N ZT_ b6 phong dai thuong N, = 2Lnsinu

d

goi 1& do phong dai thudng. St dung do phong dai 16n hon d§ phong
dai thudmg khong hop 1y vi khi d6 nang suét phan gidi cla kinh hién vi
khong tang ma do chéi cna anh giam.

Khi khe hep nim thing ding trén man nhan duge hé céc van nam
ngang. Khi khe nim ngang céc van nim thing dimg. Khi khe nghiéng
45° so v6i phuong ngang thi cdc van cfing nghiéng véi géc urong
nhung chiing vudng géc vé6i khe. Khi khe rong thi khong phu thuéce
vao chiéu clia né trén man ta nhan dugc anh trong tu nhu anh cta ludi.



7.58.

7.59.

7.60,

N2
d

a) Gin 0,3um;
b) gdn 0,19 pum .

Wl = J% , tic 13 s6 luong cuc dai cdc van quan sat duge khi khau do

© g6c u=~2". Khidé m_ ~10° van tron.

7.61.

7.62.

7.63.

7.64.

7.65.

7.66.

7.67.

Dién trudng manh c4n thiét dé chum tia electron ném sét truc, va vi thé
anh clia né vé mat hinh hoc giong anh clia vat. Khi d6 nang suat phén

o . L T
gidi clha kinh hién vi phat xa dién tr bang A~%, suy ra
e .

E =5kV/em; £, =500kV/cm; :

f2<

< —————, trong d6 d 12 dudng kinh con nguoi mat.
2finsina _ .

nsing = %, Nz %, trong d6 L 1a khoang nhin 16, d 1a dudng kinh

con nguoi mét.

12,24sin Q)
U =20 oo
AsinQ,
1 A a 6
m—| = — =107 s,
f 2@([a 21:)

- 2 .
5. k 1L 0,034. Do phan giai cha vat kinh A m'if ~10um.
E, 2,444f o o D

Vi d, > A >d, nén anh clia cdc chi tiét nhd hon 12 dnh nhiéu xa, con
chia cdc chi tiét 16n 12 anh hinh hoc. '

£ = k[ Dz} [ﬂJ =123, trong d6 E, 13 d0 r(_)'i_ trung binh cua

o, J\ D
anh cha sao trong kinh thién van Borr, E, 1a trong kinh thién vin
Newton. S '

E

oon
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8.1.
8.2,

§8. CAC THIET BI QUANG PHO

R ~1000.

b=1lem.

8.3%, b<<2,5.10" mm.
Lon gidi. Goi 82 1a higu budc séng nhd nhét cia hai vach phé ma lang
kinh c6 thé phan biét dugc khi khe chudn tryc hep tity §. Theo cong

d—; , hiéu chiét sudt doi

402

thirc tinh nang suit phan gidi 1y thuyét Ej/:l‘: =a

v6i cic vach phé nz‘ty &1=i. Nh&s su

a
khac nhau giita cdc chiét suat chim tia
song song ban ddu khi di qua lang kinh
s¢ phan ky. Ta tinh géc phan 1y cia
chum tia 16 v4i gia thiét ring chum tia
toh la chum tia song song. Ta c¢é :
(H.448) sing, = nsiny,. V6i ¢, khong Hinh 448
déi ta ¢

onsiny, + ncosy Sy, =0
Vi y, +y, = A=const va dy, + Sy, =0 nén
onsiny, = ncosy,0y,.

Tur sing, = nsiny, ta tinh duge géc phan k¥ cin tim cta chiim tia 16

Sp, = SINY, o) 4 BCOSY, Sy, = siny, , neosy, siny, o,
CosQ, Cos@, COSQ,  COSQ, NCOSY,

khi chinh géc léch cuc tiéu (9, =@, =05 p, =y, = y):

5¢_2sinw&'_2siny/£ '
P Tcosp Tcospa

Dé sit dung hoan toan néing suét phan gidi cha lang kinh thi do rong
géc cha khe chudn truc o =% phdi nhé khong dang ké so véi Sp,.

Tirday tacé: b << ZMI&.
cosQ a



Déi v6i % =y =30°, =173 tanhén dugc

z_ 72 -m=2,5.10'3mm.

va-#’ a a

2
sin[% sin 9) sin[% sin 9)
8.4% I=C

sin(E sin 9) -EéSinl?
A A

b <<

2

trong dé C Ia hing s8, con & 14 gbc giita phép tuyén véi cich tr va
huéng cho truéc dé tinh cudng 46 1.

Lot gidi. Vi ta cdn tinh sy phan bd cudng do trong anh nhiéu xa
Fraunhofer trén céch tlt, nén c6 thé coi man dé quan sat anh nhiéu xa
duoc dua ra rdt xa. Céc tia chiéu tir cic khe khac nhau cha céch tir dén
diém bat k¥ cha man c6 thé coi nhu song song vGi nhau. Ta chon mot
diém trén man sao cho cdc tia t6i hop véi phip tuyén ciia cich tir mot
g6c 6. Hiéu pha gifia cdc tia giao thoa lién ti€p & =42%ﬂ£i;1—n€_. Trén
gian dé vectd, dao dong tir mot khe nao dé cua
cdch tir t6i mét diém trén man cé thé biéu dién
bing mot vectg. Cdc vecto nay tao thanh mot
ducng gép khic vdi cdc doan bing nhau va céc
géc bang nhau (H.449). Dao dong téng hop 1a
t8ng hinh hoc cdc vecto dao dong thanh phan.
Viéc cﬁng cic vecto vé hinh thic twong 1 viéc
cong céc s6 phiic. N&u vecto ddu tién biéu dién
bing mot s6 phiic a, thl céc vecto 1iép thco biéu

dién bdi céc s6 phic ae” ,ae™ ..

Téng cha chiing bang __ _ _
: 1 INS

A= a[1+e +e™ 4. +e" ’)5] al e - . Hinhd4
Binh phua‘ng médun cha s0 phu'c A chmh la cuo‘ng dé 4nh sang tuong
d6i tai diém dang xét trén mamn:

gk 11-e™ 1—¢” _
IAl A4 | i 1- eJJ l_e
- Mz 2 — (™ + ™) _ |a|2 1 —cos(Né'). -.

2-(®+e?) "' 1-cosé
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8.5%.

8.6.

404

‘trong d6 a = b

Vi |a‘2 xdc dinh cudng do 4nh sdng nhiéu xa trén mot khe nén theo
cong thirc
2

' sin[@éin 8)
jaf = (| ——

—sin@
A

The gid tri nay vao biéu thiic trén ta nhan dugc ddp s6. Hing s6 C ty 1&
vGi cudng do dnh sdng tdi va binh phuong do rong khe b. Hang s6 nay
khong phu thudc vao bat cit thong s6 nao khic.

Loi gidi. Ta bi€u dién dép & bai truée dudi dang
| [(9)._ Cbz[sina)z[sinNﬁ)z

a sin §
sind - sinf .
= B= MT’ con hang s6 C khong phu thudc

vao cdc thong s& clia cdch tir. Thay gid tri clla & vio ta nhan duge

2.

1O =CR sin*a [ sin NB
7lsin’ @\ sing )’

b6i vai cach tir phu

@) =2 sin’a'( sin NB Y’
7 sin?@\ sing )’

md sin @

trong d6 a'= , Vith€ a+a'=
g

mﬂ(d'—i)Sing = f. Déi véi céc
cuc dai chinh dsinf=mid, a+a'=mA. Vith€ sina =sin’a’ va vi
vay I'.=1. Khi m=0 khing dinh trén v6 1§ vi khi d6é & dudi miu
sinf = 0. Ta gia sir ring @ khong phai 1a géc cuc dai chinh. Khi N
I6n thi cdc cyc dai chinh rat 1o. Hiu nhu tat ca 4nh sdng tap trung vao
cdc cyc dai chinh chi€m nhitng khodng g6c A8 nho, cic gée niy din
dén khong khi N-»0. Chi c¢é cic géc théa man didu kién
dsin@ =mA, va céc géc xdp xi bing chiing méi ¢6 ¥ nghia thuc tién,
va trong trudng hop ndy chimg minh trén diing.

E =—, hoac ﬁ = i (xem bai trudce)..
d 4 d 4



8.7%. Loi giai. Ky hiéu ¢ =%

9d-b)
d
anh sdng qua céch tir phan b6 trcn tit ca cac cuyc dai ty Ié v&i g, cudng

do cuc dai bac khong ty 1é véi ¢°, vi vay
I L. I I,

yuu " qug
- 2

=1-gq. Téng luéng dong nang chia

ik L=
2

g 4 9 ¢ |
Theo dinh 1y Babine d6i véi cdc cich tit phu [, = Il'n. Ngoai ra
I, =1y +1,. Tl cdc biéu thitc trén suy ra I, = (1-¢)/,,,. Chi ¥ rang
qI,, ta nhan dugc 7, = g(1-¢g)i,. Cyc dai déi véi /, nhan dugc

qua

khi ¢ =-. Khidé/, =£.
2 4

8.8. Ndsinf = nd, nhung dsin@ # kA, bsind=mA, trong d6 n, m, k 1a cic

s6 nguyén. Diéu kién cyc dai - mot trong céc biéu thic trén phai thoa
man. : :

8.9. d(sin@-sin8)=ni. Néu d>>nriA thi diéu kién cyc dai c6 dang

8.10.
8.11.
8.12.

8.13.

8.14.
8.15.

2 ) )
l= ‘i [m + ;J AL(2m+1), tiic hang s6 ctia cdch t& ¢6 vé nhu gidm

so véi trudmg hop chiéu vuéng gdéc va bang dcosd, so véi d. Khi dé
cdc goc 6-8,, xéc dinh chiéu trén céc cire dai s& duge tinh theo chicu
anh sang t6i (hoic theo chiéu 4nh sing phan Xa trong cdch tir phan xa).

A= 0573A
m =%, trong dé n=1,2,3,...

Bién mat: a) phé bac 2, 4, 6...
b) phé bac 3,6, 9...
c) phd bac 4, 8, 12...

. i i ) . . _. P . d
Béc cao nhat bang s6 16n nhdt trong cac s6 nguyén khong vugt qua 7
A =6481A. | | o |
Khi chiéu vudng géc A =d. Chu ky cich tir khong duoc nhé hon
0.0lcm, tic l1a cach tir phai c6 khong nhi€u hon 10 vach/mm. Khi
chi€u tiuot trén céch tit thong (cho anh sdng qua) 4, = 24.
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- 8.16%. Néu giéc 161 gln béang

% thi hién tugng phan

Xa guong ludn quan sat
dugc. Khi cdc géc t6i
nhé hién tugng phan xa
guong c¢6 thé guan st '

dugc néu d6 nhidm bé Hinh 450
mit s << A. o

Loi gidi. Gia sit cdc tia 16i tao mot géc & v6i phap tuyén v6i mat

- phéng biu dién trén hinh 450 bing dudng gach gach. Ta xét sy giao

thoa clia séng thit cip di ra tir bé mat vat thé duéi géc &' so véi php
tuyén. Hiéu quang trinh cla hai tia ndo dé di theo hudng dang xét x4c
dinh bing biéu thitc

A= AD - BC = a(sin&'-sind) + h(cos d'+cos 3).

O day a c6 thé nhan gi4 tri bat ky. Vi thé néu @'# @ thi hiéu quang
trinh A ¢4 thé nhan gid tri bat k¥, va hon nita néu bé mat vat thé
khong c6 dang chudn thi céc gid tri ndy s& cd xdc sudt gap nhir nhau.
Diéu d6 c6 nghia 1a néu c6 phén xa chudn thi né chi xay ra khi 8'=6.
Trong trudng hop nay

' A =2hcos8.

D& théy ring dii kich thudc A bing bao nhiéu chang nita ta dén cé thé
chon duge géc € du l6n sao cho A << A. V§i diéu kién nay phan xa 1a
chudn. Khi chi€u vuéng géc A = 2k va phan xa chudn dién ra chi khi
thoéa man diéu kién A << A,

8.17. Khong thé. |
8.18. Céc g6c nhiéu xa khong déi. Cudng do tién téi 0.
8.19. A= 22(m _ll) A, trong d6 m=1,2,3,... Cudng do cuc dai chinh bic
n— .
khéng béng khong.
8.20. Céc g6c nhifu xa khong déi. Cudng do tién t6i khong.
. _; 1—cosnd _ _
8.21. /(5sin9) = I, 1= cosd 2[1 + Qos(N nod] =
.2
_ 47, 50 2(115;"2) cos? (N — na)’
sin®(8/2) 2
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A7

U

. 2 .
trong d6 5=%5dsin9, I = I{Smuj , U= mbsin b

D6 thi biéu dién trén hinh 451.

I
b i
- N_-n
s
T on
|
0 : sind
Cutc dai chinh thit nhdt
Hinh 451
? 272
8.22. _&:Q@—z_:l’ ii—l-_—%mo’l’ 1_12_30
[ (Nd)' 4 1, =’N'd I

!

823 m>2_9 =25 m23,
NGA

824. 1< %‘E%z;i. Ngoaira [ >> D (diéu kién v€ d6 nhd cia géc).

8.25. Dy, =Nd =5cm, f,, =250cm.

8.26*. Ax=1cm.
Loi gidi. Diéu kién cuc dai bac m (H.452)

d(sinf, —sin8,) =mAa,
con cye dai bac (m+1) B
d(sin@',—sind',} = (m + DA.
Khi chuyén tir cuc dai nay
dén cuc dai khdc, cdc goc
6 va 8, c6 cic sO gia
tuong Gng A va A8, cic
s gia nay lién hé v6i nhau
bdi biéu thidc

d(cosGA6, —cosB,AG,) = A.
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8.27,

8.28.

8.29. D=

8.30.
8.31.

8.32,
8.33.

8.34.

Ngoaira x, = htgh, x, =htgd,, vi x +x, = a = const. Tir diéu kién
trén ta nhan dugc méi lién hé thir hai:
H A6 + L AG, =0.

cos’ 4, cos’ 4,

Ty hai bidu thitc nay ta tim dwoc AG, va A6, va khoang cach gifta cic
cuc dai

Ar=Ax, = Ax, = }Z AG = - .h2 A8,.
cos” 8, cos&

Ta ¢6 thé tinh don gidn hon néu chi y rang céc géc & va 0, it khic so
v6i géc 16i 6, tuong {ng v4i phan xa chudn tix t4m. Trén co s d6 thay
céc gbc nay bing 4,, ta duge

ax=th A
B+ h dcos’6,

Khi d6 cos, mﬁzﬁ, néu cosg, = At hy _hth =_1-,
XX, X + X, a 10

The cic gid tri bang s8 ta nhan dugc ddp s6.

a) 8.1 [g6c.s/A ):
b) 0,0197mm/ A ;
¢) 50,7 A /mm.
Gén bang 0,12mm.
n
dcosg dJ1-(nAld)?
600 vach/mm.

A
Ndcos®

Gan 1000.
12 000 va 48 000.

Khéng.

=0,63.10"rad/em = 13 [g6c.5/A |

Al =

8.35. Nang sut phan gidi khong déi. Vang phan tan giam hai 14n.

408



8.36. Ax= =33 um.

8.37. b <<—~0,00lcm.

S

8.38%. R__ ~100.
Loi gidi. Ban kinh két hgp trong khong gian trong mat phang céch tlr
AL
f'kh = 5"‘.
56 luong khe hi¢u dung N, ~ r—;’-, trong d6 d 1a chu ky cich 1. Nang

sudit phan gidi cua céch tir

R=i=mN,,d, mmwg.
S A
Tl day suy ra nang suat phan giai cuc dai
R ~3mm L _159
_ d D
A
839. L ~D—=10cm
A
8.40. R ml—lOE’.
W
8.41 wsj'z_ﬂ"—«'-ll(}"‘rad
Z
1
6. Ttang N
842 —2=Jf = x5,
0, 1one 7

8.43*, Khong duoc S, = 3A.
Lo gidi. Sy tach vach phé theo Zeemann

! : ) 2
Aw = eB , Suyra Al = AeB
2m,c m,c

~=0,16A.

Néu cdch tif khong bi 15i thi do phan giai cuc tiu
S=-" -006A <AL,
mN

tic 1a sy tach phé Zeemann dugc tién hanh bing mot cich tir khfmg 16i
c6 thong s6 tuwong tu.
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8.44.
8.45.

8.46.

8.47.

8.48.

8.49.

8.50. r=
8.51.

8.52.

410

Péi v6i cde nr bi 161 cudng do bac 1 bi nhda giita cic géc &, va 6,

trong d6 d,sing, = A, d,siné, = A. Hoic 6 ~ _—g—; 8, ~ di’ suy ra géc
el | 2
rong cuc dai bac 1. '

Arm—
2 2dd,  2d

trong dé —A‘—; =107? 1a sy thay d6i tuong ddi chu ky cha cdch tlr. Khi

céc géc & nho do phan tén trong bac 1 1a

a8 m 1

i d d
tir day ta nhén dugc

A8 Ad

o d—=—2A1= 3A>AA",
j’l&lé P 2d

Vi vy khong thé tach theo Zeemann b?mg cach sir dung cach tlr bi 16i
néi trén.

Ad cosox

=~ 0,042 cm.
m

crd?

AdA

1267

cd*
d =64, =30 um.
A% L€ 3107
Aw, A

L= ~75cm, trong d6 A = A, =505nm.

=2,3.10"s.




8.53. 0 ~10.
8.54*, Loi gidi. Electron theo chu ky kich thich trong cédch tir cic bic xa

giong nhau ndi ti€p nhau véi chu k¥ 7 = i Hiéu quang trinh giira cic
bitc xa xudt phat tir hai vach sat nhau cﬁavcéch tir A va B hgp mét goc
@ véi phdp tuyén d(% —sin 9) phai bang mA dé cdc bic xa lam
manh nhau (géc @ c6 thé duong hoic 4m). Trudng hgp m=0 va
m < khong x4y ra vi E >1. Vi vy céc gid tri cd thé clia m va 2 phai

mA

thoa mién diéu kién ‘sm 9| ’— - <1.
y

8.55. AT < ~1K.

Nma

8. 56* D~44cm.
Loi gidi. Duau klén phan xa ngurjc lai cch tir nhiéu xa trong bac mot

. 2dsinf = A, trong d6 d =—;f—, @ 1a g6c nghiéng cach tir. Tir day ta

2
nhén dugc: sinﬁzﬂ.ﬁ, cosf = 1—(%] ‘
Khoang céch tucmg d01 glua céc dai song chinh: Af ar_ A
_ f 2 2L
Pé chon mot da1 s6ng trong bac mot thi diéu kién sau phai thod mén
Af A1
f 2" N

12 88 vach ciia céch tir duge chi€u sang. Tur d6

~ trong d6 N, = DN

- coséd
_ 2472
suyra:12)2£cost’5‘=L[1 @N/2)] = 4,4 cm.
N2 (N72)

2 a

8.57. 6= 20 024,

8.58. 1= 2 —35A.
dn
2od —
A
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2

8.59*%, [, >> %:— =10°cm =10 km.

Loi gidi. Tai cdc khoang céch gdn khong xuat hién 4nh Fraunhofer.

2

Khi / <<% cac diéu kién cha quang hinh dugc thod man. Phia sau

tinh thé ta nhan dugc chm tia nhiéu xa, con tai diém giao cia chiing
v6i mat phing tdm phim ta nhan duge mot hé cdc vét sdng. Sy khic
biét v&i anh nhiéu xa Fraunhofer 1a & ché trong méi vét sing pha dao
dong thay doi tir diém nay dén diém khéc, con trong trudng hop nhiéu
xa Fraunhofer pha dao dong gdn nhu giéng nhau tai moi diém cia mét
vét sing. Tuy nhién chiéu clia chiim tia sau t4m tinh thé ¢ thé xic
dinh bang cdch ké tir tdm tinh thé cdc dudng thing dén cdc cuc dai
Fraunhofer (négm & vo ciing). Chinh diéu nay giai thich tai sao khi tinh
todn cdc hudng da néu ta ¢ thé ding cic cong thic Fraunhofer.

8.60%. Loi gidi. Gid slt cdch tlr duge chigu bing chim tia song song budc

412

séng A du6i gdc trugt 1a a,. Chiéu cha chiim tia nhiéu xa bac m ducc
xdc dinh bai diéu kién' d(cosa, —cosa)=mA. D&i véi chim séng
twong ty voi budc séng A’ xdp xi A: d(cose, —cosa')y =mA". Tir d6
suy ra

d(cosa'-cosa)=m(A - A"), hoic dsinada =mda,

trong d6 o =|a'-al, 54 = |A*-A|. Dé phan biét dugc phé thi hai chiim

tia nay phai tach biet trong khong gian. Néu / 1a khoang céch dén phtm
dugce do theo chiéu clia chiun tia nhiéu xa thi d¢ x¢ dich canh ctia mot
chum tia so v6i chim tia con lai bing x = /&a. Diéu kién phan biét khi
dé trong duong v6i viéc do xé dich nay khong duge nhé hon do rong
chum sdng nhi€u xa, tiic 14 x = A. Do rong k& duge xéc dinh béi biéu
thic »= Dsing, trong d6 D la chiéu rong cach tir nhiéu xa. Khi d6
diéu kién dé ¢6 phé tach biet s& 1a
ImdA
dsine
Khoang cich phén biét t6i thiéu 64 twong ting véi ddn dang thic. Vi
vay doi v6i nang suét phan giai ta nhan duge
A ImA A
i Ddsinia h

> Dsine.




Vi % <<1 nén 5% << Nm, tic la nang sust phan giai cla cdch t
h

trong ving Roentgen cla phé nhod hon ving nhin thdy. Dé tang

nang suit phan giai cdn st dung cic chiim tia hep, con phim cé thé dat

xa hon.

8.61. 660 = ;{
2Lsing

=0,5.10"° rad.

8.62. =& 2/ _ 15107

v

8.63. & Ysing=2"% - 4107
fH ¢ c d
8.64. 1 =—207v =10kHz; tan s6 bién thién cta ddng dién trong thiét bi thu

quang trong bic hai ﬁ2=g=20 kHz. Cac dong cua thi€t bi thu

quang dat tai cic diém P, va P, léch pha nhau.
8.65. Bac cao nhét cia phé bang phin ngyiyén cla %, tic ta m =3,

Trong bac ndy 51 = Ni = 0,04;&; Ax = __fmdi__ _ 1 mm.

Jdr —-m

8.66. R, =33.10°; Ra _33,
s
Loi gidi. Tir cong thitc ciia céch tlr d(sin8 ~sing,)=mAi

-suy ra mA < 2d, nhan né véi N=%

ta duge R, =22 =33.10° va e =214 _
AT R, dnldi

3.

dA

dn

8.67. d =|*A =10 em.

-1
8.68. d = m[i“-’-J =2.10"cm.
dA

dan
- . (nz_—.l)'f-,ln* ) 2 2
8.69. D = 7 di pp-__ 2" ld .
_ < Zh[(nz ~1) '_;m_"] _
dA

413



8.70. N = =17
2h
. 2
8. L=-m5——"-=25cm:
(n* —1)3A
2 —
872, 5=20"=D _o6m
Pl
dA
873. n=— 2 _o)
2d(4, - 4)
. . . 2
8.74. 2Lcosp=mA;, Ag=- 2’ ;iﬁﬁ:_ m ;Aﬁ,=i= A .
2Lsing dA 2Lsing m 2Lcosg
8.75. AL =0,125A.
8.76. m = 36300.
8.77%. Lot gidi. Goi p1a hé s& phan xa 4nh sdng (theo cudng do) tit méi bé

414

mit tring bac ciia cic tAm trong giao thoa k&.
(Dé don gian trén hinh 453 c4c tdim trong giao thoa k& duge biéu dién
bing mo hinh todn hoc). Néu [, 1a cudng d6 dnh sdng t6i thi cudng do
cdc chimtialé 1,2, 3, ... Yan luot 1a
L=0-pVl,
L=p(1-p) L,
L=p'(1-pY1,

con cédc bién d6 tuong tng

A| =(1_p)A0: !
A, = p(1- p)4,, 12 3 45 67
A =p’(1- p)4,, .Hinh 453

trong dé A4, 13 bién 46 séng t6i. Méi chiun tia cham pha tuong ung véi

chum tia trudc né moét lugng A= 2hcosp

, trong dé £ la khoang cach



gifta cdc mat phing phdn xa clia giao thoa k€, con @ 1a géc t6i. Néu
tinh dén doé cham pha thi bién do dac dong tdng hop ciia séng di qua
giao thoa k€& ¢6 thé biéu dién dudi dang c¢ip s6 nhan

| A__,Ao(l_p)[1+pe—fa+pze-2m } Aﬂ(l p)

_[A »
con cudng do

A40-py  _ L(a-py
(1-pe™)1-pe®) (1~ p)* +4psin’(A/2)

2
Khi A=(2m+1)z thi biéu thic ndy dat cuc ti€u: I, = 10[1_?0] ’
: P

hoac 7 . =~ 14 ( ) =0, vi kha nang phan xa p gén bang 1.

min

Khi A =2mx thiidatcyc dai: I =1
Khi (1- 0)* +4psin’(A/2)=2(1- py’, tic 1a 4psin*(A/2)=(1- p)’;
thi cudng d6 cuc dai gidm mot nira. Tai cuc dai A =2ms; tai diém khi

szf“? thi A=2mm+ SA,

hon nita vi biéu thic 4,”sin®(A/2)(1- p)* rét nhé so véi 1, nén c6
thé thay sin bing géc, khi d6 ta nhan duge 6A = (1~ p)/[p.

Gia st d6i v6i géc 161 @ cudng do vach c6 budc song A bing nira
cudng do cuc dai. Khi d6

2RO _ s + 81,

D6i v6i bude séng A’ 16n hon véi cling géc 16i ¢ cudng do ciing béng
nira cudng do cuc dai véi diéu kién
2hcos@
AI .
Khi dé khodng cich giita cdc cuc dai cha ci hai vach vira bang nira
vach, tifc la bing khodng cich nhé nhat ma giao thoa k& phén biét
duo‘c Trong trudng hgp nay /'L(2m7r +0A)=24' (2m7r -8A), suy ra

=2mmx -~ SA.

_/1+/1' 2m7r 2mm
A=A . 6A l—p\/—’
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8.78. O=w

miu mrn 7w 2h
Jo= ~ =,

1-p l-p 1-p A

Biéu thifc nay c6 thé viét dudi dang biéu thitc danh cho céch tir nhiéu

hoac do A va A’ x4p xi nhau nén A

Xa ;% = N,,m. S6 vach hiéu dung ctta cich tr N,, = IL Cac ket

qua nhan duge ciling ding véi trudng hop khi giao thoa k& lam viéc
trong dnh sing phan xa.

W 2zl
N,, Ad-p)

=10°, trong d6 N, 1 cong sudt mat mat.

[ c
& =—=0,5MHz; Af =— =150 MHz.
AQ /=31

879. L, = L 25¢cm; R= f\/% = (0,45 cm.

10

8.80%, r ~1,5%.

8.81.

8.82.

Léi gidi. Vung phan tan ctia giao thoa k€ Fabri - Pero
2

N
m 2L

trong d6 m = %f— 1a bac clia giao thoa, L 1a chiéu dai co s& clia giao

AZ

thoa k& Tirdaysuyra L=L,, = .
2A4

Nang suat phan giai cha giao thoa ké: R = A " .
- . S SA  Al-p) AA(1-p)

Nhur vay gid tri 16n nhét cha hé s§ truyénla:r=1- p~ n% = 1,5%.

r=2.10"s; Q=10
dn _n A

dA A 2IAL

8.83%, R, ~2.10°,

416

L&i gidi. Nang sust phan giai R cha giao thoa k& Fabri - Pero ¢6 thé
dugc tinh theo cich sau: Hiéu quang trinh nhé nhét giffa céc tia tao
thanh anh giao thoa trong giao thoa k& Fabri - Pero bing 2L. Vay bac



2L PR . 2 > [ . a
cla giao thoa m= R SG tia hiéu dung & ddu ra clia giao thoa ké

N~ (xem 101 gidi bai 8.77). Tuong tu nhu cdch tir nhiéu xa ta cé
R= ey L ok
Aw 2(-p) cl-p)
Tir dé suy ra
A=~ c(l-p) p)
L

Vi w=w,, +,, trong d6 @, =const la tin s4 bic xa laser, wy, 1a
tdn s6 bifc xa trong dai héng ngoai, nén ta ¢6 thé viét Aw = Aw,,.
whn Wy mﬁm a)hn L 27l

Vivay: R, = =M= "R = ~ 210",
Aw, Aw cl-py 2,0-p)

8.84%, T, =354 K.

8.85.

8.86.

Lo gidi. Diéu kién cuc dai trong giao thoa k& Fabri - Pero v6i khoang
tr6ng khong khi c6 dang 2Lncose = mA, trong dé ¢ 1a géc nghiéng
clia céc tia, L 13 chiéu dii co s& cha giao thoa k& Doi v6i van tron da
chon m =const, vi vay khi nhiét d¢ thay dditacé

2
n, cos@, = 1, cos@, hay n{ —%] =n,(p, =0).

L . A o I LY ~ ] k]
Vi dp sudt P =const nén n-1 =7 Héang s6 A tim theo d¢ 1én cua

hiéu 77 —1 khi 7, =293 K, ta dugc A = 0,08497. Vay

2
n{ -‘?"’—') =142 21,0024,
Tir day suy ra ket qué can fim.
1

OT ~ P 0,1K, trong d6 R ~107 13 nang suat phan gidi cha giao thoa
a _

ké Fabri - Pero.

oP < -m ~ 150 Pa, trong d6 R ~2,4.10° 1a néng suét phan giai

¢ha giao thoa k€& Fabri - Pero.
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8.87. R~

8.88. R, ~

=2.10%,

=5.10°,

SNERYIS

8.89. L, ~0,0085cm, I ~0,53cm.

8.90. Trén chiéu dai / = 1m néon hap thu 2,5% nang luong biic xa.

8.91.

8.92%. O~

893. 7~

418

Ta nhan dugc mét chudi cdc xung tit dan véi do dai =107"s, tiép néi

nhau sau cdc khoang thdi gian Af = E:3.10‘“5. Cic xung tit ddn
¢

theo ham e v6i thdi gian tit ddn ¢ = R 1,6.107s
c

18D2

Lén gidi. Ham truyén chia hép cong hudng
1, _ 1

I, 1+(4p/T?)sin*(kLcosy)’

Trong dé o 1a hé s6 phan xa; 7 =1- p; wla gée t6i. Khi w =0 hé s6

truyén cuc dai dat duoc khi kL = ma. He sG phdm chat ciia hop cong
huong

r

0-2 _2mfp
ow T
Dai véi cic goc nhod p <<1:
I 1

I, 1+Q%"/4’

v

Do nhiéu xa trén gwong nén géc y nim trong khodng — % <y < i

D
Dudng kinh chim tia di ra tang 3 14n néu hop cong huong cho séng
A A
ua trong dai géc ——— <y <,
1 gaag iD v 3D
2 2
Tir diéu kién Q_ ~ 1, tanhan dwgc O~ —2— ~ ﬁ?—
4 e A
4l
(1-p)c’



1+J_

894. 4 = \/— A, ~8 8/:10
= __\F ~0,114,.
Amm ﬁ AO AO
' 2
8.95. R~x—2™ 2107, trong d6 p= a—_l] ~0,957.
A(l- p) - a+1
8.96. /., ~ 2 210 nm.
2n
8.97. 1, = -}(Zm +1)=8,7.10%(2m+1) pm, trong dé m =0,1,2,3,...
E 2
Hucng ddn. Can xét cyc tiéu cia ham |2 , (cdc ki hién px Ia phan
xa, ¢ 12 t6i) tir d6 c6 thé im duoc hé s6 truyén bién do (r=-2/7) VA
chiét suat n (n=1,8).
8.98. Cic dao dong gin tudn hoan cia dong quang dién xudt hién
T < 2L _ 107, trong do 2L 1a chu ky chudi xung 4nh sdng téi thiét
c ¢
'bi quang dién. Tan so dao d(‘mg clia dong quang di¢n f = 10° Hz, thai
gian ddc trung tat din T = —Q 3. 10 s. S8 dao dong trong thoi gian
tit ddn N ~300 (O ~1 5 108 14 hé s6 pham chat cia hop cong huorng
Fabri - Pero).
899. L>—° =15cm; p. =1-2Z w097,
24f T e
. (i-p)l* ———
8100, [, =I,—=——=—=2,510" W/m".
L=l _ /
n-1

8.101. a) m—Tb—IOOOO

by@=2 515"
o
8.102. =227 56
- ;,;E@r_
da
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9.1.

9.2.

9.3.

94.

- F()

§ 9. CO SO QUANG HOC FURIE VA
PHEP CHUP ANH TOAN CANH

A A A

n— n-+t—

Vow~da khiz=—2—; V_=0khiz=—2 %4
l—cosa 1-cose

Flu)=S@) + %5(1: Q)+ g(s(u +Q),

trong d6 & la ham delta; u = ksing. Phd gém ba séng phing truyén
theo cdc hudng siné =0, +Q véi cde bién do wong tmg 1,-3—, %,
_sin(au/2)

, trong, d6 u=ksing, kla sd séng.

__sin(bu/2) sin(Ndu/2)
bu/2  sin(du/2)
Bién d6 phiic ctia s6ng sau cédch tir

4= Ao[le’m +Jv.e"zn‘ L __}_e—:zn.r 1 _:
2 4 2 2

Fy(u)

trong d6 Q= 277: =27.10°cm™ (tdn s6 theo khong gian). Phia sau céch
tlt ¢6 5 séng phéing truyén thing theo cic huéng
ksing =0, +Q; £20,

9.5%, Chu ky thay déi clia chiét suat chat 1ng bing chiéu dai budc song siéu

420

Am A.
® ® *—=0-—9 —
A C B 0
Hinh 454

Loi gidi. Chiét sut cha chal 1éng chi phu thuéc vio khéi luong rieng
ctia né. Do d6 bai todn quy vé bai todn tim chu ky theo khong gian clia
su thay d6i khoi lugng riéng cha chét 1éng. Trén hinh 454 cic chim
den bi€u dién c4c van t6c trong séng dimg, cdn cdc mili tén chi chiéu
chuyén dong clia céc hat chat 16ng trong mot thoi diém nio dé. Trong



9.6%.

9.7.

9.8%.

séng dimg tit c& céc hat clia chét long gilta hai niit van tdc lién ti€p
chuyén dong theo mot hudng. Khi chuyén qua mot niit van téc chieu

_chuyén dong cha céc hat thay ddi theo hudng ngugc lai. Gia sir cic

khoang dich chuyén cha cdc hat chét 16ng tai mot thoi di€ém nao dé dat
cuc dai. Khi d6 véi cdc hudéng van tSc nhu cho trén hinh 454 tai cédc
nit A, B, ... s& dam dic, con tai C, D - s& loang. Sau mot nira chu ky
thi tai A va B s€ lodng, con tai C va D - s& d4m dac. Khoang cdch giita
hai ndt dam dac lién ti€p hoac loéng lién tiép béng chu ky bién thien
khéi luong riéng theo khong gian (ciing bang chu k¥ bi¢n thién cia
chiét sudt). Tuy nhién tit hinh 454 ta thdy n6 bang do dai budc song
siéu am A.

Loi gidi. Vi tan s6 dao dong am thanh rét nho so véi tan s6 dao dong
nh sdng nén cb thé coi ring chdt long ma trong d6 am thanh lan
truyén 13 dimg yén. Chat 16ng nay la mét moi trudng déng nhat cé
chiét sudt bién thién theo chu ky vé hudng song song véi AB. Viéc tinh
toan trudng dnh séng trong moi trudng dong nhat nay la mot bai todn
khé. Tuy nhién dii 4nh sing c6 truyén bén trong chét long hay khong
ta c6 thé khing dinh ring trudng énh sing trong mat phang CD khi ra
khdi chau s& bién ddi theo huéng CD véi chu ky A. D& xdc dinh
trudng 4nh sdng sau chau 6 thé theo nguyen 1y Huyghen bang cich
thay céc ngudn sing thuc bing cdc nguén ao phan bo theo bé mat CD.
Khi d6 khoang cdch gifra cdc ngudn sing do gidng nhau s& bang budc
séng siéu am A (xem bai trudc). Nhu vay bai todn dugc dua vé dang
nhiéu xa anh sing trén céch tir hai chiéu.

y= ﬁ'f =1200 m/s

Khong thé duge khi kh(')ng cé sir tai dan.

L&i gidi. Chu k¥ bién thién khong gian cba chi€t sust chdi long trong
c& hai trudng hop chiéu dai budc séng siéu am. Vi th€ trong cd hai
truong hop géc nhiéu xa déu nhu nhau. Ngoai ra phan bs cuong do
trong phé nhiéu xa ciing nhw nhau, bdi vi trong cé hai trudng hop chiét
sudt 12 ham cha toa do (khi cd dinh thdi gian) thay déi theo ciing mét
ham sin. Khi sy tat ddn séng sién am Ién sy bién thién chiét suat trong
khéng gian trong séng dimg va trong séng chay s€ khong gidng nhau.
Trong trudmg hop nay theo dic trung cha anh nhiéu xa v€ nguyén tic
¢6 thé phan biét dugc soéng chay va séng dung.
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9.9%,

i=2
2

Lo gidi. Néu mat vic thoi phan dng lai sy kich thich clia 4nh séng va

‘khong c6 kha niang luu 4nh thi khi nhin 1én chat 16ng ching ta ¢6 thé
thay duge cdc van sdng va van 6, khodng cach giiia chiing bing budc
- sdng A. Sau nita chu ky dao dong cla séng am tai vi tri cia mai van

sdng hinh thanh van t6i va nguge lai. Nhung trén thuc 1€ mét c6 kha
nang luu anh khoang 0,1s, tidc 12 trong khodng thdi gian 16n hon rat
nhi€u so véi chu ky clia séng siéu am. Vi thé ma mét khéng quan sét
duoc sy thay déi cic van. N6 ghi dugc gié tri trung binh clia do roi tic
thoi theo thoi gian. Khi dé cudng d6 4nh sdng tai t4t ca cic ndt van toc

- 8& dugc cam thu nhu nhau. Tai tat ¢ céc bung ciia van toc cuong do

9.10.

ciing nhu nhau nhung khdc véi cudng d¢ tai cdc mit. Vi vay khodng
cich gilra hai vén 16i lién ti€p hoic gilta hai van sing lien tiép s& bang
khoang cédch giifa hai mit lién ti€p A/2.

Nhdn xét. Dé nghién cuu. ky véin dé can chi rd tai sao khi ldy trung
binh ta nhén dugc mét hé cic van ma khong phai 1a su chi€u sng déu
chat long. Diéu nay doi héi phéi nghién cttu ki mét van dé phiic tap vé
su truyén séng trong moi trudng rdt khong déng nhat nhu trudng hop
chét 1ong c6 séng siéu 4m. Nghién citu niy, tuong iing véi két qua thuc
nghiém, cho ta thdy rang s€ quan sat dugc cic van sang. Chinh vi vay
muc dich cia bai la trén co s¢ thita nhdn ring s& quan sdt dugc cdc van
sdng yéu cdu xdc dinh khodng céch giita chiing.

Anh sdng nhidu xa c6 hai thanh phan f, = % 7,

,Af=2L=480MHz;p—l—%~09

wiR=2-L 1. '

trong d6 f, = viing

AL Af

9.11. Bién d9 phic cila séng sau cich tir

422

4= AU[%e'm n %e:(m:—wz) +%e'—rm + %e—f(zﬂx—m’?.) )

- Sau céch tir c6 bon séng phang truyén theo cac hudng ksingd = +Q va

1 2Q.



2 min Qz
m=123,. k=221 =l.1 -0
A 16
2, o)
9.13. 0=, trong d6 k=2Z; o= g
2% AT

9.14. Tén s6 bién thién cudng d6 ciia thinh phdn phé thi nhét Q, = 75 4,
- d

chia thanh phan phd thit hai Q, = g‘{-az.

Cuong do tdng bién thién theo quy luat biéu dién trén hinh 347b. Tan

. - . X Q
s6 “cham” bang &, 292 , t4n s6 “nhanh” bang '—;& Trong mét
chu k¥ tin s6 “cham’ ¢6 »=30 dao dong “nhanh”. Vi A ~Q nén

-A—;L=HA-E=H=30.
A Q

9.15. Al = g =37,5 um, trong d6 d = ? =75 um 1a chu ky cha céch tif pha.

max _bd_Dv_ 300cm.
24 24

min

9.16. d_,, = 24 _ 0,0mm, d_, mz—;"f— = 0,01lmm.
A D
9.17. I(x) ~ 1+ 2mcosQx (d6i véi tm %);
: PP > 4
- I(x) ~ -2mcos{x (d6i voi tam 7).

9.18. Can dat tam % lam thay d6i huéng ctia thanh phin hu6ng tryc clia £,

theo E,. Néu tdm polaroit dugc dat sao cho chi cé E, (P//E,) diqua
thi sau t§m polaroit chi cé cdc thanh phan canh cla phé khong gian di

~ qua, khi d6 do & ¥ =1 (giao thoa trén man). Néu cho phép hudng
P/ E, thi chi c6 thanh phdn huéng tryc di qua v ¥ =0.

9.19. ¥V =0,02.
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9.20. D¢ tuong phan cla 4nh xdc dinh bdt d6 13 cha anh giao thoa V = %

9.21.

9.22.
9.23, r =
9.24.. T=—
9.25.

9.26. N
9.27.

Tém tinh thé % (bi€n thanh phdn hu6ng truc thanh phan cuc thing v6i

bién d¢ £,). Néu dat tdm polaroit sao-cho hudng cho phép ctia né 13
P L E, thi thanh phin huéng tryc s& bi ngin lai. Trén man s& xudt
hién anh giao thoa ti cac thanh phdn phé canh. Khi dé d6 15 s€ cyc dai
(¥ =1). Néu diit tdm polaroit sao cho P// E, thi ¥ = m+/2.

2
d=x/2/1AL;I=E;b—(m+%]=AL(2m+l), wong dé m=1,2,3,...
11

R 8.
12f 12

H=

=1,5.
h—Az
L

24
Su phin b6 trudng trong mat phéng P
g(x) = ayll+me""* cos(Qx — 7/ 4)],
hoic g(x) = a,[1+ me™* cos(Qux + m / 4)].
Dé nhan dugc anh cha nguyén céch tir bién d¢ cdn phai quay thanh

phdn hudng truc mot géc hoac Ap= §4£, hodac Ap= % D€ Iim dugc

3
diéu dé phai xe dich mit phang P mot khoang /. = hoiic .
P phang £ i 292 502

2
9.28. i.:[“"”) ~1—4m; Ap =0,
I 1+m
9.29. d_, =~/AL =0 mm.
9.30.

424

Anh déng dang v6i vat thé véi diéu kién %<Q<%Q, hodc

24
f<d<D trong do d—_~ la chu k¥ cich .



d’ 2d°

931. A=—=5.10"cm; Al= ~107 cm.
! L,
9.32. (H.455).
_ G
”’// 2
_J//’ ]
/,/ “/”
el 4
Il 8\~ g
i
: :é’d’ “0// - dni thet
Tt
T L L
.Hinh 455

kxz
9.33. r(x)~1+ cos[kL + —]
2L

Vi tri clia cdc anh khi tao anh bing séng phing t6i vuong géc (H.456).

G
%
]
P
- ;
A 7
dih df« /’/ f duh thit
f“"‘
S~ 4 S
'\\ /
~ ]
S //z
\\;‘/
%

L . L ™
Hinh 456
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9.34.

9.35.

9.36.

9.37.

9.38.

9.39.

426

A
e
’ s
/ ]
PO
// 1,
s -~ 7]
y ////// //’
// - '4
L T ]
dnhde [S'
L

Hinh 457

Vi tri chia anh khi tao 4nh bing séng nghiéng (H.457).
Kich thudc t6i thiu cla dnh a_,, ~#nAL. Kich thuéc chia anh tdi tao lai

bre,
n

2
AA < 2Lf =
¥

0,2nm

2
D>%=2,5cm; A/’L<§z£—=1,6nm.

Kich thuSc nhd nhat cla chi tiét d ~ oL =102 cm., Do don sic cdn cé
AA <20’ L =~2.10"%cm.

Kich thudc t6i thiéu cia chi tigl d ~, ’A—;:L— ~107° cm. Kich thudc cin
cd cia anh Dm%wticm.

v AL 0.05cm/s; Al = % ~

Spum.
Dt "

I(x) = -1% + %cos[ksinyx +kL(1-cosy)],

trong dé siny :%; kcosy =k* —Q*. Vi trf cdc 4nh t4i tao lai duogc

xdc dinh bang cich dyng hinh. Anh that vd 4nh 40 ndm céch anh ba
chiéu mot khoang L & hai phia cha né.



9.40.

9.41.

10.1.

10.2.

10.3.
10.4.
10.5.

N= Lo 516p, trong d6 d = —~—%-— 14 khodng céch giita cic vét den
d sin{a/ 2)

theo hudng phéap tyén vdi phim. _
Phé ciia séng phing 101,e™ 41,41 ¢™*. Séng manh nhat truyén
dudi géc o '

§10. HIEN TUGNG TAN SAC ANH SANG.
HIEU UNG DOPPLER TRONG QUANG HOC

W' -

u —
K-k o
z¢r=v—-/lﬂ

di’
trong d6 A 1a budc séng trong méi trudng (cong thitc Role).

[ idnJ
u=v|l+——|

Ty chitng minh.
Tu ching minh.

a) u=a=v;

by u= VA Y,
_ 2 2
3a -3
CJu=——Fm7=—",
244 2
d)u=—2—g=2v;
_ A
A 2 2
c)u=4c———-=c
N +RA Y
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10.6. £~l+ A , trong d6 A 12 hang s6.

10.7. Ty chung minh.
02 ’ .
10.8. u=—=csina.

.
A d
10.9. Phuong phdp quay guong cho van t6c nhém u = v(l +—d—2]
n
c c n
Vi n=- nén —=-—————=176.
4 L iii_
n di

Mikelson bang thuc nghiém tim duge b 1,75.
u

10.10. ¢ = 1—47“? N, —247@’ N*, rong dé6 N,va N, la mit d6 electron
m,w’ mew’

va ion, e,q;,m,,m; la dién tich va khéi luong cha chiing. Téng du’cc
14y theo 14t ca cdc ion. Vi tinh gan trung hoa cua tang dién ly nén mat
dd clia cdc ion duong bing tdng mat do electron v cac i6n am. Vi thé
hang tlf cudi trong biéu thiic tinh £ c6 thé bd qua do khéi lugng ciia ion
16n hon rat nhiu khoi lugng cia electron. Bo chi s6 “e” ta nhan dugc

2

@ . 47Ne’
e=1——‘;,trongdo Wy = .
@

10.11. C6 thé: n <1 d6i v6i séng vo tuyén trong tdng dién ly; n <1 da6i véi
céc bitc xa Roentgen.

10.12. Gia thiét & = +iy, ta biéu dién biéu thic £ = E,¢™*) duéi dang
E=Ee*e™, hoic E = Ee e . Dudi dang cong thiic thuc
E = E,e” coswt hoac E = E e * cosa.

D6 1a sdng dimg. Bién d6 séng thit nhét ting theo ham mi e, con séng
thit hai giam theo ham mi e theo huéng truc Z. Viéc chon dau cta y
duge xdc dinh bang cic hién nrong vat 1y. Trong cé hai trudng hop déu
¢6 su tat ddn nhumg khong cé su hap thu.

10.13. Néu @ > w, thi séng qua ting dién ly; néu @ < @, thi séng s& phan

2
xa toan phan, & day o, =,/4mwm g =564.10"JN__ {s], trong dé
m

N max 13 mat do electron tat d¢ cao ma né cyc dai.

428



2
10.14. ¥ =0 _124.00% /2.
e

10.15. Dé séng vo tuyén cé thé tdi dugc Trai Dt thi budce séng cha nd

G
A< 334.107 cm=2,3.10cm = 2,3m.
JN
1016, v= |c* + Y 52,
mc
A-Z

10.17. A)L:—cil 50 nm.
A2

10.18%, N =~0,24.10'cm™; v~3,3.10" cm/s; u~2,7.10"cm/s.
Loi gidi. Hé s6 tir thim & cta plasma x4c dinh boi biéu thiic
2 P
e=nt =1—M=1——%,

(02

trong d6 @, 12 tdn & plasma, e vad m, la dién tich va khéi luong
electron. Tit day suy ra mat do cic electron

(1 n*yme’

— ~0,24.10°cm™

N=
e

Van t6c pha clia séng vo tuyén
v= £~ 3,3.10" em/s > c.
n
Pé x4c dinh duge van téc nhém # cdn bi€t su phy thuoc v(1). Su phu
thudc ndy cé thé thiét lap dé dang tir biéu thic d6i véi »®, néu chii §
ring n=c/v, @ =2mv/A:

v= Ne kdly L
mlf
Sit dung cong thitc Role
U= — /lﬂ
d/'l

ta nhan duogc
2

u =c—:cna= 2.7.10%cm/fs < c.-
v .
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¢cinl0

10.19. 4, = ~ 13,5m, d, = 2d, ~27m. Trong d6 n=*iy = +i.0,508.
1020, =% A g pon N o 2T A, 107 cm
A=A n ¢l m(j'z 21) fo-

2
. e — N oL - 2 ar 2 2
Trong d6 »,, = — =~ 2,8.10™" c¢m 13 b4n kinh ¢ dién cha electron.
g ol cz

¢

2mm.cAr [ fF  2mmch

10.21. L= £2 ~7.10°cm = 700 nam 4nh sang.
Ne2 j;2 _fI'Z Ne 2
2
1022. 22 = N 5510
v 2mm,f

10.23%, f . =~0,8.10" Hz.
Loi gidi. Cac hiéu chinh do thuyét wrong d6i chi€m phdn (v/¢)? cda céc
dai lugng can do. Chiét suat n = \/; déi véi plasma khdc 1 mot uong
' x
m, mat

trong d6 ¢ va m, la dién tich va kh6i luong electron. Vi trang théi

tang dién ly (mét do eleciron) thay déi khéng kiém sodt duge, nén dé
xac dinh dugc céc 16i theo thuyét twong d6i thi sai s6 do cha céc tham
s0 qu¥ dao khong dugc 16n hon An. Vay

2 2
(ij > Anw 2TV

c m,o
Tir day suy ra: £, =—> ~ < ELAN 0,8.10'"Hz.
2r 2w\ m,
N A4 1
10.24. — %m—-— ~ —, trong d6 N la mat d6 electron ty do trong bac, » la
n ZXe'N, 6
mat do nguyén tl, 4 la buée séng wong dng véi nang lugng photon « .
Z N2
10.25. (o~2—-—-—~10 rad.
R m, c’

Do héi tu nhiéu xa Ag ~ % ~ 107 rad<< .
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10.26. k= 2 [E + 2m] ~2,5. 10'5[% + 2mj cm;

20-n)\ 4
IPmax 210(14"‘/5)2:
2 2
trong dé6 1-n= Nr A ~0,02, v6i r, = ° ~=28.10""cm 13 ban
2 m.c

3

kinh c8 dién cla electron, [, 1a cudng do séng té6i.
10.27. D=2JAL =10 cm;

he—2  Omily=—=
2(1-n) Nr A

I, =91,

2m+1)=0,24.10"'(2m + ) cm;

2
e - . - - L] o
trong d6 r,, =—— =2,8.10"" cm 1a ban kinh ¢8 dién cta electron,
m,c

4

I, 1a cutng d9 séng 16i.

10.28%, @ ~ 5,107 rad.

Loi gidi., Ne‘mg lugng cuia bitc xa Roentgen 2keV 16n hon nang lugng
lién két cla electron, vi thé tdt ca céc electron ¢6 thé xem la “ty do”.
Mait d6 clia chiing

2N _
N = A"P ~4,9.10%cm ™.

Ta tinh buéc sdng Roentgen theo cong thirc

] 122 _g &
EleV]
Chiét sudt cua Beri d6i véi biic xa Roentgen
47Ne?
n=+g=1- 5
me
Z
Thay < — bang ., 13 bén kinh ¢4 dién cha electron
nic
2
ry=t <2810 cmva A=2%,
mc @
2z 2
taduge n~1- 2re” _ 1- Nrouh .

mm® 27
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Chu ¢ ring khi cdc gbc t6i 1a cac gbe trugt (H.363) @ = 4a ta nhan
duge tir di€u kién phan xa toan phan
2

—@ml——g-
32

2 2
Vay @—~M, suyra @ = 4/11’N ~5.10 % rad..
32 2r Fi2

LT
0= SIH(E—G!J =C0Sa =CO08

10.29. n—1=-7,2.10"; §=38.10",
10.30%, N =1,7.10" W

432

Loi gidi. Hién tugng danh thung dién ra khi electron dudi téc dung cua
dién trudng séng 4nh sing thu duoc nang lugng 10eV =1,6.107° 17,
Ning lugng nay nhé hon nhiéu so véi nang lugng tinh cha né
myc® ~ 107 ], tifc 1a van tdc electron v khi thing dién nho hon nhiéu
so vt van téc dnh sdng ¢. Trong mdt chu ky dao dong electron dich
chuyén mot khodng v/ f, trong dé f 13 tdn s6 4nh séng. Gia tri nay

nhé hon nhiéu so véi buée séng anh sang A=S. IO cm va d6 dai

quing duong tu do cua electron [, ~ 10 cm.

Vi vay ta xét tdc dung cha séng anh sdng 18n electron 13 hop 1§ hon ca
mi =—ekE, coswt, _

trong d6 E, 13 bién do song dnh sdng. Ly tich phan bi€u thic trén ta

nhan duge cong thite tinh van t8c cla electron v =—(ek, / mw)sin w!.

Pong nang cuc dai cha electron

2 E 2
mt _mfeE | _
2 2 \mw

2Um,w
-

Suy ra: E} =

Mat do dong ning lugng cia tia laser (mddun vecta Pointing)

Cad*/4 Ax 87

o

2 2 2 2
tir bidu thitc ndy ta tinh duoe: N = C‘.‘; fﬂ _d i’;m%a’ ~1,7.107 W
-

trong 66 w =2Tm: ~3,8.10"s7,



1031, 7, = t+£££‘——l] ~107s. (Vi d >> 4 nén ta c¢d thé sir dung céc

ui\n,
_ tinh chét cha quang hinh).
10.32*, n~2.10° kénh. :
Lot gidi. Do tén sic ma céc tin hiéu di dén vé tinh va nguoc lai véi cdc
t4n s& khac nhau. PéE xdc dinh dai tdn s6 Af ta gia thiét ring su khéc
‘nhau trong thoi gian di Az cia cdc tia fai cdc tdn s6 khidc nhau mot
lugng Af lién hé véi nhau bai biéu thic bt dinh AfAz =1. Téng thdi

. e s 2L
gian tré tin higw 7 ~—,
u

2

trong d6 L= R,d(s £ ~1} =36.10°km 1A khodng cdch dén vé tinh

Va'R,
dia tinh, u 1A van tSc nhém, uzm, trong 46 n la chiét
n+(dn _
1(£,Y @} Ne
sudt; nMI—E(TJ f, latdnsﬁplasma f —4; = ). Tu day
ta nhan dugce rzé n+@f.
¢ df _
Chuyén ti vi phan sang s6 gia ta duge: A7 = 2—1'--3; f.
c
1 1 e f3
Thay Ar bing — tacé ;
Y &N (@&f) = 2Ldidf A
Af == f’“" ~6.10'He.
2L Né?

Chia dai tAn nay cho déi tdn clia kénh dién thoai ta dugc

N i—z 10° keénh.
_ : Af,
10.33%. D>>10"¢m; R=10cm.

2 .
vr ive s sr ys w sin
Loi gidi. Doi v6i biic xa Roentgen (w>>wm,) n°=1-—L= g

_ @ siny’
2
. o 1a gbc i, y 1a goc khiic xa. Goi 6 Ia géc

trong dé wi =

trugt, ta viét diéu kién truyén séng trong 6ng din Roentgen nhu sau
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J1 g % -3
n= smqv 1-sin’ 1—— sing,,, =8, =—=12.10""

@
Gid tri dugc tinh véi N ~ 1023 cm” . o
Diéu kién déi véi dwng kinh D cia Ong mao dan SU ng rnng nhléu xa;
- . ctia.chiim tia phdi ndm trong khoang cho phep clia géc. truot 9

: D>> 216, ~107cm. B :
- Diéa kien dé6i :véi ban kinh - ché uén R cha Ong dan Roentgen

| cosB— RR >cos€v‘ tuday suyra R>10cm

+D

10.34%, a1+2m%(1 %Z’f"’] r~~107km.

Lo gidi. Chiét suat clia khi xéc dmh b&i bléu thiic

=+l +4malN,

trong do a lado phan ciie cha cic phﬁn t kh1 (lrong hé Gauss) N la
mat do- phﬁn . Chu y rang _

| P, mgch)
N(n)= _mgiht )
(- kTexP[ *T )

trong d6 P,/ kT 12 mat do phan tir khi 4 =0, ta dugc

= \/1 +4ra ﬁexp(—'—m‘gkh] =1+ 27’:0:&[1 - —m‘g"h]. '

kT kT kT kT
Bén kinh cong cha tia dugc phét song song va gan bé mat hanh:tinh
v ,,'_' KTY’

= ~ ~ -107km.
dnidh : ZJumgK : :

Vi 7 <0 nén tam cong phan b6 véi <0 Vl vay c4c tia ndm ngang

va cdc tia sat ching khong thé 16 ra-khdi khi' quyén cba sao Kim
lrl <Fe). o

Trong khi quyén clia sao Kn‘n c6 thé xay ra phan xa cong khi do cic

tia bé cong hanh tinh trén mét d6 cao nao d6. : o

10.35. Ban kinh cong cua tia ngang trong khi quyén Tra1 Dat

po_ K —2910“km

mg(n, - 1)
D6 véi phan xa tron thi 4 ap sudt (va khéi hmng néng) phél 16n hon
4,5 l4n. ;
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10.36. Az = ~— RT3 " ~ 1,8 cm, tfong d6 R 12 hing s& chung cua khi, 2 la '

An ug x

n RT
khéi lugng phan 1l trung binh clia khéng khi, x =1km, —A-n% =3.107™.
_ n
_ 112
1037, a= -0 _ 95 10,

R0

e dA

-1 o B S
10.38. D¢ dai xung téng [_1 - 9’1) ~1,11an. Tan s& giam [1 - g) =~ 1,114n.
: C R c

10.39. 7 =5,5,=5,5.10"s.
10.40. r_i{ 0ﬁLL”—(“L"i@E’i}_1,'2.1'04‘*‘5. R
¢ @ - w,)
T _
278"
. Loi gidi: Tin hiéu 1ap theo chu ky . £(£). ¢6.thé bidu dién dudi dang
tong céc dao dong diéu hoa dang E f (t—nT)= ZC e trong d6

=27/T 1a'tdn 56 dao dong diéu hoa chinh. Tuong tif s6ng nhiéu
loa_m truyén trong moi trudng dwgec biéu dién dudi dang
8(t,2)=> C, exp {ilmant - k(mew,)z]} Higu don  pha
[k(mwo) k(a)o)]z qum (glua séng hal bac m bat ky va song hal

10.41%, z_

a 'chmh) bang Ap, =  B(m® -—I)a)oz Hleu pha nhé nhit (gma séng hal N
bic 2 va song hat chinh) dp = 33(002 phai chia hét cho 21t 1 d6 suy.

S n. Khi do--Aqo,ﬁ =—(m —n." Gid tri nho nhﬁt n=3
33‘3’0 o
(khi ca Ag, chia hétcho 2x). Vay z_ = 2'72 =L
o . . Bw, 27B
1042, 0, =42
BL
- me’
1043. 7 =<
Hice
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10.44. v= 1{ cBo =0,5.10"cm/s = len vin 16¢ pha.
4rNe 6

U=—=20,, = 10 cm/s = %.c 14 vin t6¢c nhém.

_ - 9
10.45%, f"f"(1+ﬁcosa)(1 my s L R210°. .

Lot gidi. Ta chon hé quy chiéu trong dé vé tinh ditng yén. Tan s6 cla
tin hiéu t6i vé tinh 1a .
. Vi-viet L 1=
£t o

1+(v/c)cosa "1+ fBcosa’

Tin hi¢u phan xa ciling c6 14n s& twong ty trong hé quy chi€u gn véi vé
tinh. Ta chuyén sang hé quy chi€u gin véi Trdi D4t va tim duge tai
diém B tin hiéu c6 tin s6

P Lt A -

1— Bcosd (1+ﬁcosa)(1—ﬂcos€)

Po hiéu chinh tuong doi tinh d6i vdi tdn so: [A ] ~f = v_z =107,
. G Jigd

Tir day suy ra nang sudt phan gidi R ca mdy quang phé phai ¢6 gia tri

Rz(ﬁ] ~10°,
\& )
10.46. AA = ﬁ#%x/hﬂ ~s 0,042};, trong dé A 1 khdi lugng nguyén tir
hydré.
Al wvn ' . L . f s Tk
10.47. P — =—c0s8, trong d6 0 la géc gilra huéng quan sat va huéng
¢ _

chuyén dong.
10.48%, N >1,2.10°. _

Lot gidi. Su phan xa 4nh sdng giao thoa chi dién ra tir cic séng anh

sdng thod man diéu kién Bregg - Vulfa. Sy dich tdn Doppler ctia dnh

sang khuéch tdn dugc xdc dinh bdi biéu thic

: v 8

Af =2 f ——sin—,
V=21 c/ln 2

trong d6 @ la géc khuéch tan.,
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Diéu kién phan biét R =mN 2 f/Af. Tuday véi m =1 ta nhan dugc
c

N2z S EE——— 1,2105
- 2vnsin(@/2)

2
10.49. N > E&(L) ~2,5.10%.
4 \ v
10.50. Cich tir nhiéu xa phai c6 ning sust phan gidi R = (c/2)Jmy /KT ~10°,
trong d6 me la khoi luong nguyén tit néon. Khi lam viéc trong phé
bac 1 thi L =Rd >10cm.

10.51. Khi 7 =10 ngiy dém thi ¥ >10". Khi 7 =10ndm thi sy phan tich
cdc vach phd nhd hon nhiéu so véi d¢ rong cla chiing.

10.52. Khoang cich gilta cdc sao L=2R= 27 =1,6.10"cm,
7
trong dé: v= cad =3.10" cm/s.
2 A
.. L ) 4v*R 2
Khéi luong mot trong cic sao M = =43.10"kg,
Y

trong d6 y 1a hing s6 hdp dan.
10.53% v2v, =10° m/s; N 21,5.10"

Loi gidi. DE chic chan phal hién duge chuyén dong cla tau vil try
theo do dich tdn Doppler clia cdc vach phd thi do dich tdn nay phai I6n
hon chiéu rong vach phd tao boi chuyén df)ng nhiét ciia cic phén tir
trén bé mat Mat Troi (tic 1a dé€ van toc dai clia tau 16n hon van t6c
trung binh binh phwong ca céc phan tr hydré & nhiét 4o 7 =6000K,
v, = 10" m/s). Tir day suy ra: v= v, ~10" m/s,
S6 vach nhd nhat clia cch tir nhidu xéc dinh bdi biéu thic
| R=mNz2 oS,
. _ . A v
Khi m =2 ta nhan dugc N >1,5.10*. Két qua nay khong tinh dén do
dich tdn Doppler gy ra bdi chuyén dong quay ctia Mat Troi.
10.54. Hién tugng gy ra bdi su thay ddi do dai quang trinh ddi véi séng

dén: Af=%f.
c
2

10.55. T ~——— ~ 400 K.
8RN’In2
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11.1.

11.2.
11.3.

11.4.
11.5.

11.6.
11.7.

11.8.

11.9,

11.10

438

§11. SUPHAN CUC ANH SANG.
QUANG HOC TINH THE VA QUANG HOC PHI TUYEN

d =~—A————= 0,014 mm.
4(”,_, _nﬂ

L~0,03mm."

A=516pm.

d= —j'—~ =0,027 mm.

: 4(n —n,

Céc tia di ra tr mét di€m A nao dé cla mot vat & xa va t6i mét ngudi
quan st gin nhu song song véi nhau, M&i tia khi vio trong tdm tinh
thé phing song song s& phan thanh 2 tia. Hai tia nay khi ra khéi im
tinh thé vin song song v&i nhau di ching da chju cdc xé dich canh
khdc nhau. Mat thu hai tia nay chi tai mot diém trén véng mac vi mét
dicu ti€t d€ quan sét cac vat thé & xa (& vo cuc). Didm hoi tu céc tia
nay s& 1a anh (duy nhat) cGa diém A.

S =5cm.

Trong thuy tinh va dén pha 6td cic mat phing chinh ciia polaroit song
song v&i nhau va tao mot gée 45° so véi phirong ngang. Hon nita trén
tét ca cdc 6t chiing déu phai xoay vé mét hudng (gié thiét theo huéng
616 chay).

Trén man s& c6 4 vét. Cudng do tuong ting clia chiing ty 1& véi nhau
F:3:1:3. '

Khi dua vao ban nira séng cic van giao thoa s& xé dich mét khoang

bang nita d6 rong ciia van; khi xoay tdm polaroit mot gée 90° chiing xé
dich vé phia nguoc lai mot nira d6 rong chia van so véi vi trf ban déu,
néu bé tdm polaroit thi vi trf cdc van giao thoa khéng thay déi, nhung
cudng d¢ chia chiing tang 2 14n. Khi dua vio ban mot phin tu séng cic
van xé dich mot khoéng béing 1/4 do rong cha van; néu trong trudng
hop nay bo tdm polaroit thi céc van giao thoa s& bién mat. :
* A=t dom g |
2 Imin

Loi gidi. Goi 1, 12 cidng do anh sdng phan cuc, 1,, 1a cudng do 4nh
sdng tit nhién. Khi ling kinh Nicols & vi tri ddu tién cudng do dnh sing

. 5 I 1, . . 2 0 { i I pr I m
di qua bing e +—2'£’-, o vi tri thi hai /,, cos” 60 +~2.—” =—~4—+?".



Theo diéu kién : 15+£=2 L_‘.-Fli ,
| T T T2

T , oy
suy ra {, =1I,. Cudng d6 cyc dai 1, =—;—Im, cuc tiéu 7 =—£i;
A=t Lo 3,

2 Imin

11.11. L. 0,5.

i

11.12. ¢ =45°

. ] . L . .
11.13. £ = Sm,_ a- p/100 =l, trong dé 7, la cudng d¢ anh séng phéan
l, " p/200 2 o '
cuc thang, /, 1a cudng d6 dnh sdng phan cuc tron.
g, e 22
. m l 3
' 2
I _
1115, = = ( } = (0,058,
1 m-1 | |
- 11.16. =5 =1. trong d6 [, 1a cuomg dé anh sang phén cyc tron, I,

I

_ 13 cudng d§ anh sang tu nhién. .
11.17. 'Anh sdng phan cuc theo dudng tron tréi.

11.18.-Anh sang vin 13 phan cuc thang, ‘nhung mat phang dao dﬁng cha

vectd dién xoay mot goc 2 va'ndm d6i xing véi vi tri ban dau cla né
qua truc ban nira song

11.19%, =——+—=—35°,
A 4 2

A 2R
B, = —+—=+55",
4 2

Loi gidi. Anh séng khong di qua. -
lang kinh Nicols thd hai, néu
vecto dién vubng goc vGi mat

- phéng chinh cfia Nicols nély, tic
1a song song véi dudng thing AB .
(dudng thing AB ciing vuéng géc Hinh 458
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vO1 mét phang nay hinh 458). Truc clia ban tinh thé phai huéng theo
dudng phan gidc cua géc AON, hoac géc bu vdi né N\ OB (xem bai

trude). Két qua thu duge hai gia tri cua géc f nhu dap sé.

A > Y
11.20. L = —[1 __{L] cos’a = 0,1.
5, 20 100

11.21. %: 3, p=53",

11.22. A=—-——1—”—+—I’”—=m, +m, +3, trong d6 7, 1a cudng do dnh sing
Im + I.rr + I.rh ' )
phan cuc ty nhién, /, 4 cudng do anh sing phén cuc tron, 7, la

cudng do 4nh sdng phéan cyc thing.

11.23. 5_ 2i—1,

a I 7
trong dé b 1a d6 dai ban truc
nho, a 1a do dai ban tryc 16n
cta elip.

11.24%, L&i giai. Trong hé toa do
X Y dao dong elip dugc biéu
dién bing phuong trinh
E, =acosat, E, =bsinwt
(H.459). Ta chuyén sang hé toa dd méi c6 cdc truc &7 1a cic dudng
‘phan gidc clia cic géc toa do clta hé truc cii. Trong hé toa do nay cic
dao dong trén dwgc mo ta bang cdc phuong trinh

Hinh 459

1 .
—(acoswf +bsinai) =

T

cos{aw! — @),

—=(—acosax +bsm t) = cos[(ur (7 - o)),

(

trong d6 ¢ 1a géc nhon xdc dinh bdéi phuong trinh tang = —. Céc dao
a

2+b2

dong doc theo céc truc &,77 ¢6 cing bién do , trong dé dao

dong doc theo truc & sém pha hon dao dong doc theo truc 7 mot géc
o=r-2¢.
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Pua ban tinh thé vao sao cho céc truc clia né hudng doc theo & va n va
dé né thay déi hiéu pha dén + % Pé diéu dé xay ra thi biéu thitc sau
phi thod man (et — ¢ — k) — (04 7 +@— k) = J_r%,

2-mwtmi2 _Aqw‘irwls"ZilM

ke, — kg n, —hg

suy ra: /=

Khi dé séng s& phéan cuc tron. Ddu “cong” dng v6i hudng chuyén dong
quay tring vdi buéng clia séng phan cyc elip ban déu, con dau “tri’” -
nguoc lai. Ta s& nhan duge k&t qué wrong ty néu thay ddi chieu day

t4m tinh thé mot lugng , trong d6 m 13 s& nguyén.

n e

11.25. /= "7:. Anh séng phan cuc tron.

1126 d = "% trong d6 m=1,2,3,.; L, =>1,.
8

nv—-‘
127 1=11,

2

1
1128, A=,

3

i

11.30. / =EIO. Trong trudng hop téng quét dnh sing phén cyc elip. Néu

- chiéu day tdm c6é do 16n sao cho hiéu pha bang m thi dnh sing s€

phan cyc thing. | |
131 4 =227+ ong 46 m=1,2,3,..; 1,,, =51,
2n-1)
11.32. 1 =2/,. Anh séng phan cyc thing.
11.33. 1 =31,
1134, 1 =51,
1135, [=5I,

11.36. a) Cudng d6 4nh séng tang 25 Ian.
b) Cudng d6 dnh sang tang 9 lan.
11.37. I=51,. -
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11.38. Néu N 12 tdng s6 d6i Fresnel thi cudng d6 4nh séng't@i tiéu cy cua
tdm s&16n hon xdp xi N 2 Jan so véi trudng hop truyén 4nh sdng tu do.

11.39. [ =21, '

11.40. [ =81,

11.41. i(8) =31, [I+ cos —~—sm6ﬂ

su.y,ra.V_g A-=£_25.-10—3cm
3 2 -
1142.V=-2— A=.£=10 cm
2d

11.43. Hiéu pha toan phdn cta 4nh séng t6i cuc dai bac m gura hai dao dong
tuong Ung vuong géc v6i nhau '

& = - +1.
@, 2(m )

Khi m=0, Ag, =5 - phén cuc trdn, gilt nguyén chuyén dong quay
cha dnh sang t6i;
Khi m=11, Ap, =7; Ap_, =0 - 4nh sing phan cuc thing;
Khi m =22 - phan cyc trdn nguge hudng véi chuyén dong quay clia
4nh sang tdi.
Téng qut: trong cdc cuc dai 1& 4nh sdng phan cuc thing: khi m =0,
*4, £8, ... phén cyc tron, gilf nguyén chuyén dong quay cda 4nh sing
toi; khi m =12, £6, +10, ... phan cyc trdn nguge hudng véi chuyén
dong quay cia dnh sdng t6i. '
11.44. Gidm hai 14n khong phy thudc vao s phan cuc ciia 4nh sdng tai. .
11.45, Nang suat phan gii khéng thay déi.
11.46. Khoang céich giffa cic cuc dai chinh gidm hai l4n. Cudng d6 4nh séng

tai cuc dai bic khong giam hai lan. Trong cic cuc dai chinh 4nh sdng
phan cyc tron. Céc cyc dai chdn khdc cic cyuc dai 1& b huéng quay

cha vectd £ (theo chiéu kim déng hé hoiic nguge chiéu kim ddéng ho).

11.47. Khoang cich giifa cic cuc dai chinh va ci cuo'ng dd 4nh sang trong
cuc dai bac khong giam hai lan.

11.48. Cudng do cha cyc dai bac khong bang khéng. Khoang céch giita cdc
cuc dai chinh giam haj l4n.
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11.49. sin6, = ij—d; cudng do cuc dai chinh I = [,N>d*(1+8sin’ o).

11.50%, Loi gidi. Cau triic mién cha mang c6 thé xem nhu mot cdch tir pha
v6i do lech pha 7 gita céc van lién ti€p rong d. Chu k¥ bang 24. Cich
ti ¢6 thé xem nhw tdng cla hai cdch tir bién do nhd véi chu ky 24 va
xé dich tuong déi v6i nhau mot khoang d va tao ra do léch pha .
Cudng do cuc dai chdn bing 0. Cudng d6 cuc dai bac mot bang 4/.

2+V2)-2-2) _2
11.51. ¥ = =N
L C+V2)+@2-+2) 2

1152 =11,
2

=~ 0,7.

1153, 7=11,
2

11.54. 7 =%°[1—cos kox(n, —no)], trong d6 k= 27” la s6 séng, toa do x

tinh tit canh cha ném.
Khi dat thiu kinh s& quan sit dugc hai vét sdng tai khoang céch
L=a(n,—n,)f, trong d6 f1a tieu cuc cla thiu kinh.

2
S
AI]

4, lsin2" /2|

N k-1 _
1155, A== =]_[cos22 _mln, —ny)d.
3111(.',3)!2) A

k=1

@ = 2—ﬂd (n, —n,). He nay c6 tén goi bo loc giao thoa - phan cuc Lié.

11.56. n, = | M, .s:+ ¢ Trucz I tryc quang,
\J + 51

11.57. Anh sdng phén cuc thang v6i bien do va pha khong d& bién diéu
theo quy luat @) =26(f), tic 1a & ddu rata cé E = E, sin[at + 26(¢)].

11.58%, a=2E an Lt
A 2+4m

Loi gidi. Gia st & ddu vao cia sgi quang 4nh sing phén cyc thang -
_ E, =cosax, E,=0. . :
: Ta xét su truyén 4nh sdng trong hé toa do c¢éc truc chinh (X, ¥7).
Néu Y - “truc cham” thi : -
E',=cosatcosd(z), E', = —cos[wrt — p(2)]sin 6(2).

, trong d6 m va 1 céc s0 nguyén..
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Phan cuc tron xuét hién khi

2,  m
=—Anz=—+mnm,
co(z). 7 Anz=

va B(z)=az= % + l%, trong dé m va [/ 1a cic s6 nguyén.

Khi o |
g2 142
A 2+4m

11.59. Tdm phai ¢6 chiéu day 1 déi véi séng mang va % d6i véi-cic sérig
hai canh: |

2rc 1} 27 1\ 2m 7
And=m——=\m+— =|m-— , suyra Q=——,
W, 2w+ 2w, -Q And

R _
11.60. 4 >—%———-—=1mm, song t6i phdi phan cuc dudi géc 45° so véi
A(n, —n,)
truc quang clia tAm.
11.61. Truc quang cilia t4m phéi tao moét gdc 45° so vdi huéng cho phép clia
polaroit. P8i v6i mot trong hai vach chap natri tdm phai cé chiéu day

bing %, déi vai vach con lai - bing budc séng A. Chiéu day nhd nhit

cna tdm dp;, = 5,06 mm.
An

11.62. r~——" =34.10"s.
e(ny—n

[

11.63. d><°. Phan cic cia cdc xung 12 phan cuc thing, vudng géc va

An
3

song song voi cdc hudng chinh clia tdm. Bién do > E, va TEO.
11.64. An> M-p)_1 (R, = S 13 hé s6 phdm chat ciia hop cong hudng
2zl R, n :
khi khéng c6 16p chat); An>10"",
11.65. @ =5"17".
11.66. Tia bét thudng qua céc lang kinh. Lang kinh thit hai cho 4nh séng qua
nhiéu hon. Trong ca hai trudng hop géc « phai thod mén diéu kién

L sina< i, suy ra 37°6'< ¢ <4298, § =6"35..

, n,



11.67. C6 thé c6 hai két qua:

a I 2 a—-n I  J.a
a) ﬁz—i, I="cos 5; b) ﬁ:T’ I=—2°~sm >
trong dé f 1A géc cdn phai quay lang kinh Nicols N, tuong d6i so véi
Nicols N,.
11.68%, k£ =10. ' _
Loi gidi. Piéu kien hinh thanh van t6i bac thdp nhat hoac la

d(n, —ny)=mi, +% hoac 12 d(n, —ny)=mi, +% phu thudc vao
chiéu quay va hudng cta Nicols. O day A, 12 budc séng 16n nhét trong
4nh sang t6i sao cho d6i véi né m 1 s6 nguyén. Dicu kién twong tu doi
A

— hoac
4

v6i bude séng nho nhat A, s& hoac 1a d(n, —n,) = (m+ )4 +
la din, —n)=(m+k)A + % Khir m, trong ca hai trudmg hgp ta ¢6

k —_ d(nu '_n())(;{? _;Ll) = 10
Ay

11.69. 4 = 0,07 mm.
11.70. A% = a*[cos* (@ — f)—sin2asin28sin’(5/2)).
A? = a*sin? 2asin*(S/2) (lang kinh chéo nhau).
A% = a*[1 -sin? 2asin*(6/2)] (lang kinh song song véi nhau).
Trong d6 &1a hiéu pha gifia hai thanh phan chinh clia séng di gua, hi¢u
pha do tdm tinh thé tao nén, ¢ [a bién do séng t6i.

dmnx (ne — nﬂ)

11.71. m= =10 vin.

11.72*. 12 van.
Loi gidi. Hiéu pha giita tia bat thudng va tia binh thudng tao bdi tim
thach anh & A=d(n, —n,). Khi thay céc gid tri cla d,n,,n, vao bi€u
thifc trén c6 thé thdy ring hiéu pha déi véi buée séng A, vd A, gin

nhu nhau. S6 buéc séng nim trong khoadng A bang k, =—f~. Tuong tu
’ )

A e L . Lo
k, =—-. SO van t6i k, —k, =12, bdi vi cic van t5i nhan duoc tai vi tri
"
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cia phé twong tng véi cic budc séng cé trang thdi phan cuc khong
thay doi khi di qua tdm thach anh, tic 13 d6i véi ching hiéu pha A
bing mot s6 nguyén 1dn budc séng. :

11.73. I = é‘lsinz 2asin’(6/2) = 0,191,, trong d6 & = %d(n,_, — 1)~ %7;.

11.74*. Loi giai. Ta phan tich theo tudng tuong séng dnh sing thanh hai
thanh phan sao cho cac vecto dién cha ching vuéng géc véi nhau v
song song véi cdc tryc chinh clia tdm. Khi dua tim tinh thé vao cdc
van giao thoa tir méi thanh phdn séng 4nh sédng bi dich chuyén. Néu
tdm tinh thé dua vio 1a 1&m mot nira séng thi hiéu dich chuyén bing
nira chiéu rong. Trong trudng hop nay khi dua tAm tinh thé vao thi cic
vin giao thoa bién mat. Khi dua t&m polaroit vio ching lai xudt hién,
trir trudng hop khi truc cba tdm polaroit nghiéng mot géc 45° véi cée
tryc clia tim. Trong trudng hop ndy cdc van giao thoa s& khong quan
sat duogc.

11.75%. Loi gidi. Dat rén dudng di cha tia sing mot ban mot phin tir séng
va lang kinh Nicols. Sau khi di qua ban dnh séng s& phan cuc thing,
hon nita phuong dao dong cia vecto dién tao mot géc +45° véi truc
ban tinh the. Trén hinh 460a chi & chiu d&i v6i phan cuc phai va
phén cue trai trong cdc trudng hgp khi ban tinh thé dugc lam t tinh
thé duong mot truc. Chiéu nay dugc x4c dinh bang mdy phan tich.
Hinh 460b g véi trudng hop khi ban dwge [am tir tinh thé am.

- L
Tryc Kinh thé Chiéu dnh sdng Truc tinh thé Chiéu anh sdng

% v

B An{l sdng . 5 Ani sdng
phin cite phdi phan crc trdi
| _Anf sdng . ] Ank sing

phin cyc irdi phan cue phdi

%) | | b
Hinh 460
11.76*, Loi gidi. Dt trén dudng di cla tia sdng mot ban mot phén tv séng va
Nicols. Néu khi quay Nicols va v6i vi trf bat k¥ clia ban tinh thé thi
cuong do khong thay ddi - 4nh sdng ty nhién, néu cudng d¢ thay déi
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va gidm dén khong - dnh sing phan cyc tron, néu cudng do thay ddi
. nhung khong gidm dén khong - dnh sdng phéan cuc trdon mot phén. -
C6 thé ding thiét bi b trg Babine thay cho ban tinh thé va dat nd sao

cho né tao nén hiéu pha bén g %

11.77*. Cin phai dat trén dudng truyén ciia tia sing ban mot phan tu séng va
tiép sau né 1a Nicols. Néu khi quay ban tinh thé quanh phuong cla tia
sang c6 thé tim dugc vi tri sao cho 4nh séng khi di qua ban tinh thé bj
khit hoan toan bing cich quay Nicols khi d6 dnh sdng t6i 1a 4nh sdng
phan cuc elip. Néu khong thay hlen tugng trén thi 4nh séng t6i hodc la
hén hop anh sdng tu nhién va dnh sdng phan cuc thing hodc [a hén

hop 4nh sang tu nhién véi dnh sing phan cuc elip. Dé phan biét hai
hén hop 4nh sdng nay trén dudng di cla tia sdng lic ddu chi dat mot
Nicols va chinh né dé 4nh sang di qua cé cudng d6 cuc tiéu. Sau dé
trude Nicols dat mot ban mot phan tu song. Bang c4ch quay ban tinh
thé va Nicols thiét 1ap cudng d6 dnh sdng cuc tidn. Néu cuc tiéu ndy
nhan dugc tai vi tri ban ddu ciia Nicols (hozc khi xoay mot géc 180°)
thi hén hop gém dnh sdng ty nhién va 4nh sang phan cyc thang. N&u
dé nhan dugc cyc tiéu phii quay Nicols mot géc nao dé thi dé la hén
hop clia 4nh séng tu nhién va dnh sing phén cuc elip.
C6 thé thay ban tinh thé bing thiét bi bd trg Babine. Khong nhat thiét
phai dat thiét bi bé trg dé né tao ra hiéu pha bang % , ma chi xap xi gia

. tri nay. Do chinh xéc cao hon khéng cén thiét trong thi€t bi nay.

11.78. a) Céc Nicols chéo nhau vi c4c ban tinh thé song song v6i nhau: hi¢u

quang trinh A =d,An, +d,An, = 34,, trong d6 A =~ 6000A Tru‘o‘ng ‘

‘quan sét dugc bao phil bing dnh sing do (béc 3). _
b) Céc Nicols song song v6i nhau, con cdc ban tinh thé chéo nhau:

hiéu quang trinh A=dAn —d,An, =~ 4; wSOUOA. Trudng quan sat

duge bao phi bang dnh sdng do (bac 1).
11.79. A Z(lzd'o ) £0,5.10° (két qui g.m diing).
Chinh x4c hon khi An= ’?'(imp ) £0,1.10"* cudng do séng khong binh

thuo'ng di qua hop cOng hudng glam hai 14n, uic 12 A, CllCh chuyén SO

véﬂ z‘{o mot nira dudng cong cc‘)ng hudng (& do cao —)
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11.80. Séng binh thuong khong di qua hop cong hudng. Déi v6i séng khong
binh thudng diéu kién céng hudng duge thod man (& do day 2d gidm
m, = 2589 budc séng). -
1 1
Iq = "2—}:. = _IO’
trong dé 1 , 12 s6ng di qua hop cong hudng, I, 1a séng t6i.

3%

11.81*. L& gidi. a) Néu 4nh sdng phan cuc tron thi cac thanh phéin dao déng
theo céc truc toa do c6 thé biéu dién dudi dang
- X =acoswt, y=asinawf.

Sau khi di qua t4m tinh thé (tao mot hi¢u pha nhat dinh) phuong trinh
dao dong c6 thé biéu dién dudi dang

x=acoswi, y = asin(at + J).
V6i gbc o gilta mat phing chinh va mot trong cdc hudng chinh cha
tdm tinh thé thi dao dong 16ng hop & d4u ra ciia m4y phén tich
acosacosat + asina sin{wf + §) =
= a(cos o + sin o sin 8) cos w7 + asin a cos & sin of;
tir diy ta nhan duogc cudng do |
I =a’[(cosa + sinasin 8) + (sin @ cos §)2] = a*(1 + sin 2a sin 5).

b) Khi & khong ddi cudng do dat gi ti cuc dai hoac cuc tiéu khi
cos2a =0, tirc 1a khi o =%, gf— Néu sind >0 thi gid tri ddn tién
ing v6i cuc dai, gid tri thd hai ing v6i cuc tiéu, khi sind <0 thi
nguge lai.

11.82*. Lot gidi. Theo bai truée thi cudng do 4nh sdng sau khi di qua mdy
phan tich 7 = ¢’(1+sin2asind).

Khi géc a khong d8i cudmg do s& cuc tiéu khi

sind=-1, khi §=-F 17
22
va cye dai khi sind =1, suyra 6:%%%{ néu sin2a > 0.

Néu sin2c <0 thi trong trudng hop thit nhét cudng do s& cyc tidu,
trbng’truf:mg hop thit hai - cyc dai. Tir day suy ra trong trudng quan sdt
s€ thay 16 cdc van sang va van 16i luan phién nhau. Khi ném quay goéc
a s& thay d6i va vi vy tai méi diém céia ném cudng do s& thay déi.
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Khi cic géc o = 90, 180 va 270° ca ném s& duge chidu sidng déu, cdn
khi a = 45, 135, 225 va 315° s€ su tuong phan l6n nhat gifta cdc van
161 va van sdng, hon nita khi chuyén qua cdc géc a = 90, 180 va 270°
cdc van t6i s& chuyén thanh van sdng, cdn vin sang - van téi.

11.83. S6ng t6i c6 thé biéu dién dudi dang téng clia hai thanh phan phén cuc
thing ¢ cling bién d¢. Thanh phin phan cuc trong mat phing (6i s&
phan xa tir cach tir thit nhat; thanh phan phan cuc vudng géc véi mit
phing 16i s& phan xa tir cich tir thi hai. D6 léch pha giita chiing sau

khi phan xa Aq0=27ﬂ2lsina =%.

Vi vay séng phan xa s€ phan cuc tron.
ISA

11.84. M =-—==310"Nm; F =—{S =3.107"N.
2mc c

11.85. Anh sdng phan xa phan cuc thing. Géc cha vecto E hop véi mat
phing t&i € = arctanl,73 =30°. Phan cuc s& 1a phan cuc thing khi truc
elip tring vé6i chiéu clia day dan. Véi cdc géc phan xa khiac phan cuc
sé la phan cuc elip.

11.86. =L _ 87dp (n, —n,)sin Adr 3.107
_ I A A
1 A%
1187. £, = ~900——.
~RAB  om
11.88. § = égEz(l — p) =10° W/cm?.
trong d6 E* = mA ~2dny _ 1.10"r fdon vi trong hé Gauss].
2dn, 3
2
11.89. F=R=—"T" _~3m
167m,1,L
11.90. C6 thé diéu tiéu chim tia néu mat do6 ludng nang luong
2
s> g =f % 107 em? 9] N=KL o0410'W.
47 4.?: 8n,d 64n,d
2
1191, F=—" —=-25cm.
) i
dt
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PHU LUC

Béng 1. MOI LIEN HE GIJA CAC BIEU THUC
VA CONG THUC CUA HE PO LUGNG St VA GAUSS .

Pai Irgng vat ly Gauss S1
1
Van t6c¢ dnh sang ¢ F '
' : Eotho
bién trudng, hiéu dién thé E,p Ja4re, (E,p)
. . - 4r =
D¢ cam img dién D S—D
. ) g
Dién tich, mat do dién tich, cudng - 1. .
d¢ dong dién, mat 46 cudng do| g,0,1,/,P . M(q,p,)’,],}’)
dong dién, vectodophaneye | I
- 4 =
D6 cam tmg tir, ti thong B,® —(8,P)
]
Cudng do tir trudng H A, H
Momen tit, o tir héa 91, 3 ;‘—0 @1,3)
7
D¢ thdm di¢n, do tham tir £, &4
1
Do phan cuc dién, dé cam tix ax g(a s X)
Do dan dién riéng A Are
]
bién trg R 4;:80}3
' C
Dién dung C dre
0
\ 4
Do tu cam L ,u_L
0

Gid r £, =8.854.10 Fim; 4, =47.10” g/,

450



Béng 2. MOI LIEN HE GIUA CAC DAI LUONG
CUA HE PO LUGNG SI VA GAUSS

Dai hrong vat ly - Ki hiéu | Gauss -
Chidudhi .f m[10%u
Khdi lugng m kg |10°r
' Thdi gian t s lc
Luc F N 10° qun
Cong A J 107 3pr
Cong suat N W 107 spr/c
Ap sufit ) P Pa 10 rur/em®
 Cudng do dong dién ! A 3.10°
Dién tich 4. €3
Hiéu dién thé @ . SV %.10—2
Pién trudng E V/m 3.10 ‘

Po cam ﬁhg dién D C/m? 127.10°
' 1

bién dung C F —.10"em

. | B
bién tro R Q 5.10 "elom
Dién tro riéng 2 Q.m %.1 07¢c
Do din dién A=1/R Q. [9.10" ewic
‘Do din dién riéng A cm/m 9.10° ¢’
Ti thong - o Vb 10° Fe.om?
Do cam (g tir B T 10°T'c
Cubdng do tir trudng H Alm 421073
Do tit héa b= A/m L.l 0'TI'c

4

Doty cam L H 10%cM
Cuong do dnh siang { cd Kkx.
P9 sdng E Ik JIK
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Bang 3. MOT SO HANG SO THUGNG DUNG

Van t6c dnh séng trong chan khong ¢ = 2,998.10°m/s.
Héng s6 £ =1,05.10" Ls.

Hang s6 hdp din y =6,67.107" N.m® /kg?

Hang s6 Boltzmann & =8,62.10™" MeV/K.

Hing s6 Avogadro N, =6,022.10®mol ™.

Dién tich co ban e=1,6.10"°C.

Khé6i luong electron m, =9,11.107*' kg,

Khéi lugng proton m, =1,673.10" kg.

Khéi lugng netron m, =1,675.10 kg.
-Nang luong cia electron tinh m ¢’ =0,511MeV.
‘Nang lugng clia proton tinh m ¢’ =938,3MeV.
Nang lugng chia netron finh m,c” =939,6 MeV.
Nhiét do tong ing véi 1eV 7, =11606K.

Dién tich riéng electron — ~—1,759.10" C/kg.
m

]

Dién tich riéng proton — =~ 0,958.10° C/kg.
m

P
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