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PHONG CHE BAN (CTCP DICH VU XUAT BAN GIAO DUC HA NOI)

Loinoi ddu

Hién nay, & hdu hét cdc tinh va thanh phé trong ¢d nudc va 6 mot vai truong
dai hoc da co cdc l6p trung hoc phd. théng chuyén Var li. Mot phdn (dudi
mot nika} s6 hoc sinh cia cdc 1op nay sé dugc.chon dé du ki thi hoc sinh gici
- Vatli toan quéc theo mit chuong trink chuyén ma B$ Gido dyc va Dao tao -

- ddquy dinh. N6© dung day hoc trong cdc 16p chuyén phdi bao gom nhu’ng _
L kzen thiic quy dmh trongcd hat chuong trinh ; chuyén va ndng cao. R

Vaec wet mot’ bo scich: § gtao khoa chung, ma- noi dung bao ha,m cd hai
_chu’ong mnh noi trén, cdn pha: c6 thoi gmn suy nghz va thie nghzem Tmoc"
: mat Nha xudt ban Glao duc Vzer Nam ‘mot mot s6 tdc. gm da quen véi.cd hai "
. ngi dung trén uzef nhu’ng tal lzeu b6 sung cho sdch gmo khoa Vat Ii ndng cao '
S duoi dang chuyen de de phuc vy cho vzec day hoc Vat 11 & cdc 16p trung hoc”
o o phd théng chuyen Var li. Nhung sach nay goi la sach béi duong hoc sinh giéi
Vat li Trung higc pho thong Sdch boi dmmg trinh bay nhung kién thiic trong :, '
_ 'chuong trmh chuyen ma chiea co rrong sdch gmo khoa Fodc c6 ma chmz i
_ s, Cidc gmo vién nén s dung dong rhm sdch gido khoa vy sdch bot du’cmg daé -
o :_ sogn gido dn, dra nhu’ng Iczen rhu’c cua chuong mnh chuyen trong sdch boz L
o duong két hap voi kién: rhu’c ctia sdch gmo khoa trong nmg chieomg, tu'ng tiét
hoc; khéng nhdt thigt phm day her sach gzao khoa réi méi day dén sdch béi -

“duong. Trong sach béi duong c6 thé co métvai phcm duoc trinh bady cao hon o

-mdot chiit so vdi chuong trinh chuyen danh cho cac hoc sinh co ndng lu’c troz
hon’ trong lorp chuyén.. : '

Cde: tde gta aa thong nhdt mot 56 d ibu chung cho cdc sach bo: duang nhu’ o
- sau  Mbi quyen sdch boi dmmg chia ra thanh tieng phan goi la chii dé (hoge -

" chueong); mébi chi dé bao. gom nhu’ng kién thiic bo sung cho mét chucmg, E

- hogc mot s§ chwo*ng cua sdch gmo Ichoa Phan bd sung dé rén luyén ki ndng
gidi bai tap cho hoc sinh duoc coi rrong dac bzet cé nhiéu chuong ctia sdch-

'gmo khoa khong can phaa b sung vé Ii thuyet nhung rdt cdn coé thém.
nhitng baz mp khé, ngang véi mnh o I’hl hoc smh gidi roan quoc

Cudn Béi dueong Hoc smh gtoz Vat Ii Trung hoc pho thong Dzen hoc 2

' gom cacchud’e _ _' _ : . i -
. Tir tm’ong trong chcm khong va trong vat chat Tu' tmh cua cdc chat \

. Tu cdm. Ho cam ' ' ' '

e Dongdzen xoay chzeu o

+ Dao d‘ong dién tie. -




Moz chii dé cb cac muce !

L thuyet vat bai tap vi dy : Phan li thuyet duege bién sogn (rén co 56 hoc

" sinh da hoc sdch gido khoa Nang cao, kem theo la cdc vi dy (xem nhu dang

bai tap mdu).

—Bai iap : Gom cdi bai tdp thuc cde dang co bcm v ndng cao ; cdc bai tdp '

khé déu co gm: y cdch gidi. Trong s6 cdc bai tap co cdc bai trich m Dé thi chon
- hoc sinh gidi Quoc gia mén Vat li cdc ndm qua.

"= Huéng dan gidi va dap s@ cdc bai tap.

_ Khi bién sogn tdp sdch nay, tdc gza da tham khao va st dung tie libu
o trong mot s6 tai l:eu ghi & cudi sach _ :

; Hz vong rang sach bon dmmg se g:up cac ban hoc sinh tw hoc, ndm vwng'

L kzen thitc va rén Iuyen ki ndng gidi todn vat li, chudn bi 16t cho cdc ki thi |
' chon hoe sinh gidi cap tinh, thanh phé va cdp quéc gia, dar két qua 16t trong

T Lk ki thi 6t nghzep trung hoc pho thong quoc g:a vi-xét tuyen vao cdc trieomg.
e Dcu hoc, Cao dang L T : : :

S Nha xudit ban Gido duc vier Nam xin gmz thigu bg sdch B6i du’m?g hoc sinh
gzoz Vat lz T rung hoc pho théng véi-ban doc va mong réing khi diéu kién chin
mudi, sé co.bg sdch gido. khoa chinh thite dimng cho cdc iap trung hoc phd thong'

chuyen Vat h Nhung y kten gopy cho sdch xin guii vé Ban Vai li - Cong- ty 6

i ' bhan chh vy xuat ban G;ao duc Ha Noz —1 87 Gidng Vo, Ha Noz

" Nha xuat bén Gido duc Vner. Nam

g tu) duoc xéc dmh bang céng thuc AB

Chu dé

TU muom TRONG CHAN KHONG VA
- TRONG VAT CHAT.

TU‘_T_I.NH CUA CAC CHAT

LI THUYET VA BAI TAP VI DU

1- T TRU’O’N G CUA DONG DIEN TRONG CHAN KHGNG

1. })mh luat B1 o-Xa va o
a) Phan z‘u‘dang d‘zen R R :
Thuc nghlem da cho blet tu tnro‘ng cla dong dlen phu thuOc VAo’ cucmg do ,'

- dong dién, vio hinh darg day-dan va vao khoang cach tix dﬁy dan'dén dlém khao sat.

Vi viy, khong thé thiét lap mot cong thitc chung dé x4c dinh mot cich’ tong Gudt tr

- truding ctia mot day dan bat ki, ma chi ¢6 thé thiét lap'cong the tinh cam ing tircha =
r tm’ong do mot phan tor dong dién gy ra tai mot didm trong khong gian.

Phan tit dong dlen Ia mOt doan day dn r4t nhé mang dong dlen co tlet d1enr
ngang va chiéu dai rét nho 0 voi khoang cdch tir nd dén diém khao sat, Mbj phin
tir dong dién duoc dic mmg bing cuong do dong dren I chay qua no, do dai Al ciia

| © névd chiéu cia dong d‘zen (tuc la hutng cha no trong khong glan) hghla 1a dugc
L dac trung bing 1. Al v6i Al 1a mot vecto co do 16n biing Al va co chleu trung voi.

chiéu ctia dong d1én I Khal mém vé phan i dong dién trong dinh luat Ve mong
tac (it giong nhu khai niém ve dlen tzch d1ém trong dmh luat Cu long

b) B”’Ih luat Bl O-}{a va B

- Xét mot dlem M cach phan 1y dong dlen I. AI mot khoang T va ki hleu T. ia- "

vecto ¢ do dai r, co chleu huorng 1} phén tu dong dlen den diém M

-Theo dlnh 1uat B1—0 Xa—va vector carn ung tir AB do ph.—m 1l dong dlen L A.l

.‘ gay ra ta1 c‘hem M ld mot vector <0 goc t&u dxém M ;€0 do lo’n AB (con got la cam

uOIAisme




A chai) theo chleu tuI AI den r thl chleu tlen cua dlnh ac (van ‘

Vi AB;theo thit t, hop. (hanh mot tam dién thugn (Hinh 1. 1))

(vai pg 1a m()t hing s6 goi 12 hang s6 t, 1y = 4n. 1077 E; 0 12 goc giita vecto
DR m

_ /_\l vA vecto r )
~ Co phuong vuong géc v6i mat phang P cintia phén tir dong dién 1. Al Vi dlern M

- = Co chiéu duoc xac dinh bing quy tic dinh 6c (hay quy
thc van mit chai) : dat dmh §c (cai viin nit chai) tai M theo .
phuo‘ng vuong goéc véi mat phang P va quay dinh &c (cal van nit

it chal) la chl.eu cua AB (AB co chleu sao cho 3 vecto Al

i Vecto AB du’ofc bléu dlen duol dang tlch vecto

ERR Y [IAir] o hmknr
VO’I [IA] r] la uch vecto cua 2 vectoI Al va r ch phuro‘ng va chleu duoc Xac

r : dmh nhu tren va co do lon bang L Alsm@ T. . '
o c) Nguyen ly chong chat fir tr wong '

Pé x4c dmh vecto cam Ung tir cua tu‘ tmong cba dong dién. bat ki, ngudi ta

; -chla day ‘ddn mang’ dong dién thanh cée phan tlr dong dién I. Al va dp dung dmh ‘
| luét Bi- 0~Xa—va de xéc dmh vecto cam u‘ng tur AB 'do timg phan dong dien gay

ra tal diém khao sat Theo nguyen BF chong chat tu truong, vectd cam dng tor B do

- ¢ dong dién gay ra bang tong céc vecto cdm Ung tir B do tat ca cac phan tl dong
"__d1endogayrata1dlemdo B ZAB R (1L

2 Ap dung dinh luat Bi-6 ~Xa~va dé xac dinh cam u'ng tu cla mot s0 dong dién

' a) Dong dién tr on

i Xet dong dlen cuo‘ng do T chay trong day dan manh ¢ dang duong tron ban '
* kinh R. Ta xdc dinh cim ving tir do dong di¢n sinh ra tai diém M nim trén truc cia -

duo‘ng tron céch tam O mot doan h (H‘mh I.2).

Ta chia dong dien thanh cdc phén tlr
I. A, méi phdn tir ndy gay ra tai M mot

vecto cim g AE c6 do lon :

IAI |
AB = Ko (o'daysme—lwz}.l_l..r_
. 47'5 1' -
Ta hay xét hal phan tudong dlenI All, va X “Mz e ) ".Aﬁz

: th 1 2 :
I Alz, cH cung do lon va dm xu‘ng nhau qua tam O (Hinh 1. 2) ta thay cac vecto" )

B _-cam u‘ng tu ABI va AB2 do chung gay ra tai M co cung do lo'n va dfn xung v0‘1 :
L nhau qua truc OM do do Vecto cam u’ng £ tong ho’p A81 + ABQ cod phuong OM. B
Tir do suy ra vecto cam u‘ng tir do 'dong dién tron gay ra tai M co phuong 12.0M, | ':I
. diéu do cung co nghla la ch1 co thanh phan AB cua AB tren phuong OM la co. |

dong gop vao: Vector cam lrng tx B cua ca dong dlén. o R
. Nhu’vay, ta co _B ZAB o -_ (13)
VO’] AB ABcosB (B la goc gma OM va AB1 )

"-DO d_o‘;...- | | .B uOIcosBZN

Nhu'ng ZAI chuvzdong dlén tron 21tR cosB __E :-“:_ m -.

'*."sB: ZOI r'ch"';,;'—. uoIS'--'-"" e
(RZ hz) o (R +h2)/ (IR
VmS nR la dlén tlch cua dong dlen tron

Chi ¥ : *Dé dic tru'ng cho dong dlen tron cung nhu cac dong dlén k1n khac Ve |

tinh chat u, ngum ta du’a Vao dal hrong momen tu cua dong dlén km co bléu thue

Hay, dudi dang '\;fec':to_'_:'.'-" p’m = ISH g o ':i .' ; : (1 6).




S i truorng do’ no smh ra, ma ca vé tac dung clia tir truomg khac 1énnod..

e p la vecto momen lwong cuc m o

o { cach doan day mot khoang R (H‘lnh 1 4) du'oc tinh. theo cong thuc

- vecto ¢6 goc 1a hal dau day .dén, ‘¢6 ngon Ia diém M"

" thc dinh 6c : quay. (van)-dinh ¢ cho n6 tiéh theo chiéu ' | .‘

E B vecto B (I—Bnh 1 4). (Co thé duing quy thc nam tay phai). .

Véi n 1a vecto don vi phap tuyén duong
cua mat glo‘x han boi dong dién (vin dinh 6c
.- quay theo chiéu dong dién thi dinh 6c¢ tién
_ theo chiéu ctia fi') (Hinh 1.3). Vecto momen !
tU Py, cha dong dién kin ¢§ vai tro tuong tw

=1’
© ool
=]

nhu vects momen dién- pe cua luo’ng cyc i _
' dleH(XeleenhOCl) e . Hinh13

Vecto cAm ung tu cua dong dlén tron con duoc v1et dudi dang

o Mornen tu’ €0 don i do la ampe nhan met vuéng, k1 hléu la A m* Vecto’a
S momen tu Prm clia mot dong dién km hoan toan dic tmng cho no khong nhung ve

Chmh vi vay, nguo‘l fa con goi mot dong dzen km la mot !L{orng cue 1Y VA g01

_ o Bang phuong phap tuomg g nhu trén ngum ta da xac dmh du:oc vecto cam__ ,
- g tir cha céo dong diér khdc. - S '

b ) Dong d’zen thang _ i Lo
- Cémi dimg tr do mot doan day dan thang mang dong dlen I gay Ta tal dlern M

L 4

Ve 91, 62 1a goc glua huorng Cua dong dlen va cac“ o

(cos@l wcosez) : K el (1 8) '1; R : _ . S
_ T NG ’van] va 62 la goc glua cac vecto n01 dledeén ha1 dau ong va truc xx (Hinhf

" Vecto B ¢b phuong vuong gbc vol mat phang chita’ day -
“din mang dong dlén va diém M, ¢c6 chleu tuan theo quy

dong dién; thi chléu quay clia dmh oc chi cho ta-chiéu cua -

. - Néu day dan rat da1 (xem nhuday dan thang dai vo han) IR
"-'ifhlel—o 92 s tu’do : e o Himh14

| ~do do cam u‘ng tl.r cha ong day, kl hieu- la BGO 6 bang

MOI ‘ o . R ' - .
B= L _ 1.9) .
R o . (1.9)

Cha y : Vi dong dién bao gld ciing khép kin, nén khong thé quan niém co
mot day dan thing dai vo han. Khi xét tir truo‘ng cua dong dién thang dat vo han

tiic 12 ta xét tir trudng cia mot phéin thing ¢chia mot dong dién kin ma phan nay co

- d6 dai 16n hon nhiéu so véi khodng cdch tir né dén diém M ma ta xét ; cic phin
<on lai cua dong dién & xa diém M den ndi tir tru’o‘ng do chung tao ra tai M cO the ‘
k-_bo qua 50 vOi 1l tnrong daxét.. . S

c)Ong day thang (xolenozt) mang dong dzen

" Xet mot Ong day thang gom cac vong day quan x1t nhau tren mOt khung hlnh'-
tm tron, thudng duoc goila xOlénmt R S nh T R
Tren hinh 1. 5 la thlét dlen cat cha rndt xolénmt ABCD X xla truc ong Cam L

o ing tir do dong dién I chay qua ong gay ra ta1 diem M nam trén truc X x cua Ong- _
_ co bléu thLIC - . _ . _ :

e 'B “02 (00592 —cos@l) '_ . _.i o ﬁ'_ 8 ' (1'.'10)‘
(n la $6 vong day quan tren mOt dO‘l’lVIdO da1 clia Ong) . S '
A T e e e C
SR T e 0 0 5 0 5y 8 8 I O
(R U R L O 0 e o 5 Oy S0 i O 9 A I
‘X._| . s . . - M el 3 SRR E L . ; ! ) X

1 S). ‘Phuong clia vecto cam lmg tiy B trung vo’l X x chleu cua 16 tuan theo quy"
tac dinh oc (van dlﬂh 60 theo chléu dong dlen chay trong cac vong day thl chiéu’

: tién coa dinh 6¢ la ch1eu cua B) Ong day co dong dlén Ve phuong dlén fir truong,: .'
- duge xem 1a tuo‘ng duo’ng mot nam cham thang co cuc: Bic 13 dau ma vecto’ B dl .

ra khm ong day va cuc Nam 13 dau ma Vector B hn‘dng vio trong ()ng

: Neu do da1 clia ong day 13 kha 160 so'véi ban’ kmh t1et dien cia né (ban klnh

- 'Cac vong day) thi co the xem ong day la da1 Vo han khi do ta co 92? Ovao;=m,




S Bo=hnl (L)

d ) Chu'y : Co thé dung quy thc nam tay phal dé xdc dlnh chiéu ctia vectd B

~ (xem SGK Viatli 11 Nang cao).

I=1UC TU. CONG CUA LUC TU. NANG LUQN G (T) CUA MACH DIEN
1. Tac dung cua tir truomglén dong dién kin

o aj Xétmot khung day dén kin ABCD h1nh chi nhat c6 cac canh 3 a,bva co’
~dong dlen I chay qua, duoc dat trong moi 1l trudng déu cé cam iing tix B vubng

: goc vm canh b. Gia s khung cu‘ng, khong b1 bién dang. Ki hiéu géc glua vecto

' phap tuyén cta khung va vecto: cam ing tir. B la on (H‘mh 1.6a). Xet luc tac dung

'1en cdc canh clia khung, ta thdy :

~ Hai 1ue tac dung len céc canh aco phucmg vuong goc v6i chung va v6i tu :

‘ trlrorng ch1 cé tac dung kéo dan khung
o _' - Ha1 luc tac dung lén cac canh ‘o ch do lon F= IbB

A

3 A s D) .
- co phuong vuong goc v4i cac canh b va hu’ong nguoe chiéu nhau, tao thanh mot
ngau Tuc CO tac dung lam quay khung sao cho phép tuyén duong i cla khung

' trung vo‘l hu‘o‘ng cua cam Lrng tir B nghla la s20 cho miat phang clia khung Vuong
) goc VG‘I vecto B (Hmh 1. 6b) Ngau 1uo nay co momen ‘

EEES M IbBasmu = ISBSHIOL | o

Vol S = ab dlen t1ch mat khung :

L Nhung IS pm la do lo‘n cha vecto momen tir p,m ciia khung Vl Vay ta 6 : ..

o MepBma (1 12)
"'Ha'y,duc?idahg'vécw:;:_ S L

~_doan day MN co cuo‘ng do. f = 1B Co_"':..-- S

M=[p,B] -~ - S (113)
Vecto momen ngﬁu luc ﬁ <6 pﬁdo‘ng vuong géc voi f)'m (V6i n)va B, ¢6
chiéu tring vm  chiéu tlcn cua dinh OC khi xoay no t Py dcn B..

Ngau luc nay co thc dung quay khung sao cho vect momcn tu prn dinh

hu’dng song song vorl tu tru’o‘ng Khi dé. khung & vi tri can bang vi M 0 V1 tri can -
_bang bén ung vei Ot 0, khi pm cung chleu B Ngoal ra khung con co vi tr can._-
| __"bang khong ben ung vOi 6 = T L ‘ R

) b) Két qua noi trén cling dung cho truorng ho'p khung day co hmh dang bat k1 R
- :khf)ng nha thiét 12 hinh chit nhat. ; S
o) Trong trudng hop téng quét kh1 khung day mang dong dién duoc dat trong:

mot tr 1rucmg khong déu thi ngoal momen ngiu luc c6 tic dung lam khung quay..' e
©. con xudt h1en 1u'c t kéo khung vé ph1a iy truo‘ng manh horn luc nay co do 1on v

F pm | (1 14)

(AB la do blen thlen cua cam ung tu tren doan Ax)

2. Cong cua luc tix

i) Cong cud lue it khc mot doan day dan mang dong dzen dzch chuyen trong'_

tr tr u’ang déu

Xet m(‘)t mach dlcn dat trong iy truorng dcu B vuong goc vcrl mat phang cua

| macb dien (1a mat phang nam ngang) (I-I‘mh I. 7) Dong dien chay l:rong mach co :

cuong d6 T duoc giit khong thay ddi. Mot phan clia mach dlen la mot doan day dan

* MN ¢6 chiéu dal [ c6 thé trugt khong e -_._ we - Lo e e ,.__--: .
‘ma sdt song song voi chinhnd trénhai '« o e e aN & e e e
nhanh cia mach dién. Luc tdc dung lén" J- e L-‘ e e

phuong vuong goc véi B VA, vol doan'_ _l" . .
MN. Du6i téc dung clia 1ue nay, doan - i

'day MN dlch chuyén mot doan nho Ax '-=' .. R Ml SRR GRS
-cong cohoc maluc il f thue h1en la - th] 7

A= fo‘— leAx_IBAS~ IACD LA '('1 15) S




trong dé AS Ia dién tich ciia MN quet du’orc trong qud trinh dich chuyen AD 14 tix
thong qua dién tich 6. Cong thiic (1.15) van dung cho tredng hop tir trttdng khong

vudng goc véi mach dién (khl do AD =B, .AS v6i B 1a.thanh phan cta B vuong
. gbc v6i mach).

Néu MN d]Ch chuyén mot quang du(mg hitu han, véi dieu kién dong chcn‘ .

frong mach khong do, tir vi tri 1 dén vi trl 2, thl edng clia luc la: _
A= ZAA—IACD R - (L16)

0 day AD 1t th(“)ng gurl qua toin bo dlcn tich b1 quet Ta thay A(D D, - (1)1, R & '

trong d6 @, 1a tir thong qua cé mach km O vi tri ddu ; @, 1 tix thong qua ca mach o

| kin & vi tri’ cudi clhia MN. Nhir vay A®. 1a1 chinh la do bién thién tir thong ‘qua
- mach, vatacé: A_'—I((Dz—tbl)_IACD L (L 7 |

b) Cong thuc (1.17) ap dung ca cho trucmg hop iy trtrorng Ia khOng deu va |

.- doan mach’ ¢6 dang bit ki.

¢) Cong thitc (1. 17) cling 4p dung duge cho truo‘ng ho‘p mot mach dlen kln...
“dich chuyén trong tix tmo‘ng, khl do (Dl, €I)2 la tu thong gl qua mach -dién 0‘ vi tri

' _ ban déu va & vi tri cuﬁl
C d)Chiy

Ta.cdn chi y rang, dé xet cong clia luc ti thc dung Ién dong dlen ta luon Iuon

- phal gia thiét ring dorig dién duoc giit khong déi trong sudt qud trinh ta xét. Didu

nay rat.quan trong, vi khi mot clay dan dich chuyén trong tir trudng con x4y ra hién

tu(mg cam Ung dién tir 1am thay déi cudng do dong dién chay trong mach, nén ta

~ phai ¢6 bién phap d& giit cho dong di¢n dé khong déi.
' 3. Nang luong (t&) ctia mach dién. '

. Mot mach dién kin, co dxen tich S mang dong d}én cudng do 1 dat trong fir -

truo’ng cd cam u‘ng i B c6 mot nang luong tur (thé nang) xXdc dmh Nang hxomg

B nay 6 gid tri bing cong cén thuc hién dé dua né vao trong ving khong gIan co W

truong, cong nay bién thanh nang lugng tix W cha mach dién, ta co: :
. =-ICD—'—IBScosoc —_—me S ' : (I 18)
trong d6 @ la tir thong qua mach khi 46, p, 1a vecto momen tir cua mach
Nguoi ta' goi nang }ucmg W nay 1a the nang cua mach dlén km trong it true‘ng

hay con goi la thé nang cha hro‘ng cyc ti trong T tru(mg

12

[ SU T HOA CUA CAC CHAT. T TRUONG TRONG VAT CHAT
~ 1.Sutirthod cia cacchdt - '
' .r.a) Thi nghiém o . .
C6 nhiéu th nghlem chlmg t su tir hod cic chat dat trong £, truo‘ng
— Dua mot thoi sai lai gdn mot cuc nam cham ta thdy thoi sit bj nam cham hut.

| Dleu dbécod nghla 1a thoi sat da bi tr hod (hay nhlem £ir) v tro thanh mot nam cham

T Trco mot thoi nhém bing soi day va dua vao tir tmo’ng khong déu cia mot. -
" _narn chim dlen mianh, ta. thay th01 nhém ciing: b1 hiit vé -phia tir trudng manh,
nhung bi hut it yéu nén phai quan sat ki moi thay dugc. “Thay théi nhom bang
“thot dong, ta lai thay. th01 dong bi diy ra khoi noi ¢ tir tru'cmg manh, nhung biddy -
rit yéu, phai’ quan sét ki 1'1’1()‘1 thay duoc d1eu do chiing 16 dong b1 A hoa trai chleu S
©v6i sit va nhom. - ' = _ Ll o

- Céc chdt co kha nang b1 fir hoa Inanh thuo’ng du’cc g01 ].a vat héu tu -
b} Phdn logi cdc chdi vé mar tu’ tink . - RS : R
Bang nhiéu thi nghlcm tuo‘ng t nhu trén nguo’1 ta da c‘h den ket Iuan moi

 chdr ddéit tr ong 7 f Lfo’ng deu bi ru‘ hoa o ) _ _ ‘
. Kh1 do chung tro nén c0 1y tlnh va smh Ta mﬁt tu’ tru’ong phu B khlen cho ttr o

B truo'ng tong h()'p B trong chat b1 tir hoa tré thanh +

=

L B- 1804-'B _;5_;:4__;f;];5.[ | (11%

Trong do Bo la vectot cam lmg tir cuia tu tru‘cmg 2Ay ra sy ti hoa (tu’ trwo‘ng rw hoa) T

Tuy theo tinh chat va muo do tu' hoa nguo‘l ta phan biét ba 1031 chat chinh sau day

—C hat thuan 1y, Ia chat co B cung chleu V6 Bo va B' << B@ : nhom vonfam

~platin, nito, khong kh1 Ja chat thuan tu

— Chat nghzch A 1a chat 6 B ngu’orc ch1éu V()'l Bo, va. B' << BO Bltmut_

dong, vang, bac, thuy tinh, mmc la chat nghlch o

= Char st fu’ 12 chét co B cung chidu VO’I BO var B‘ co thé lcm hO'n BO hang_:'

chuyc nghm lan; sat kén cOban mf‘)t $6 hcrp k1m chifa sit.. I chat sat tu
¢)Li thuyct chung to doi vo‘t chat thuan tir va nghlch tir dong nhat ta c6 :

—_

B emBo o 120

'trong a6 Y 12 hé 50 phu thuoc ban chét cla’ vat du‘ac 201 1a do-cdm i clia chat
D6 véi chét thuan tir '[hl xm > 0 con dfn VO'I chat nghlch tu th1 xm <0..

.]3‘. ‘




2. T truong tong hop trong vét chat

Kh1 dat trong T truo‘ng ngoa: BO, vat b1 tu hod va smh ra mot tr trudng phu

B .t trudng phu nay phu thudc vao ban chat clia vat. Do dé, tur truorng tong hop |

- bén trong VALSE 1A
' B= B0+B (1+xm)1§‘ L (121)

Dal llro‘ng u = l i xm duoc goila do tu tham cua vat. Nhu’ vay':

: —-'r

uBo—uuoH (122)

D01 véi chat thuan tu xm > 0 nén p, > 1 con df)l VO’l chat nghlch oy thi Yt < O |

| 'nen i < l xm co tn so rat nho chang han d01 vo‘t khﬁng k.hl xm =+ 036 10

v6i nhf)m xm = 23 10 5 d61 voi d(’)ng xm = 103 10_5 d01 vo‘x nu’oc]--

=9, 10'6

I Chu y * DO tir tham chia chit sét tu co tn s0 rat lon co thé tm hang van, cd
IR blet 101 hang trleu Ngoal ra; do tir tham cua chit sit tir phy thuge vao do I6n cta
-+ cam Ung tir cha tir trudng ngoai (i t:ruong tit hod) ; né dat. 16i gla tri cuc dai & mot

SRRt gia tri Xéc dmh cha BO, sau’ do lai glam di. Nhu vay, do-ti tharn p cha chat sat tir

“chicé g1a tri I(m trong mOt khoang bten thien x4¢ dmh cua B()

' '.* V6i chat sat tor co chu trinh tix tré. Céc. chat sét tif ¢6 tinh tu‘ du; titc la vat sat tu"
" Van con git" duo’c iy tlnh khi ngat tir trtr(tng ngoal Bo Kh1 do ‘muén cho tu tinh

_clia vat sét I'LI mat di, ¢4n phal dat vat vao ay tr Lrang khw . "

' '.IV— SU LECH CUA CHUM HAT MANG DIEN TRONG TU’ TRUO’NG e
HIEU UNG HON -

o "1 Su Iech cua chum hat mang dlen trong tir truzo'ng | o
Ta xét su léch ctia mot chiim hat mang dien chuyén d(‘mg véi' Van téc ban

: dau vy di qua mot khu vie: chzeu dai I tr ong dé 6 ik tr Lto’ng, Vectd cam u‘ng tr

B vuong gbc vol Van t6c VO . khoang cich tir mén t6i khu vuc co 1u' truong 1a ]2'

. (iinh 1. 8) Trong khu vitc ¢6 i truorng hat Chuye“ dong theo mot cung tron
- bankinh: '

Vi tmh theo cf‘)ng thuo (hé

-'_'f “Yz(QR Yl)

' mot khoang yz

mvy
B -
Khi ra khoi khu virc dé,
hat bi- léch theo phuong Oy
vut“)ng' géc'vc"ti VO mot doan

R =

thuo trong tam glac vuOng)

. ;mnh '1-.8-' o

Xet tru’(mg ho‘p sut léch ctia hat la nho ta co I; ~ 2Ry1, suy ra

ii qB l}

1 23
2R 2m VO ( )

y]--__

Kh1 ra kh()l khu VLl'C ) tu’ tru’o‘ng, hat chuyen dong deu thco phuo’ng lap VO'I -
o 'phuong chuyen dong ban dau mot goc [ t1nh theo cf‘)ng thuc

tanf?»— YI sz —~qB li.‘"._ L

Do do sau khl ra kh01 khu vu‘c co tu truong, hat b1 lcch thcm theo phu’o‘ng Oy '

- qu L

y2 = lztanﬁ =12
_ Somvg . L
Nhu vﬁy, do lech tong cf)ng cha hat mang dlen do tac dung cua tu truong B la

' B (1 I
y y1—1~y2—q 1 1+12) +:,’2 tanB
my 2...7) .02

0

‘ " Ta thay, kh1 rcn kh01 ti truong hat chuyen dong thang tu’a nhur la né da xuat‘j )
* phdt tir thm cla khu vu’c cd tu' truong rna phuong chuyén dong lap vcn van toc ban e
'.dauvomotgoc[i FERCRIE RCRCE I
Theo (1.24) ta nhan thay su' lech cua hat mang dlen trong r trtrofng 6 tl le Vol

. dién tich rléng i cua hat ti le véi cam tmg e B Va phu thuoc van toc ban dau vo

cla hat Nhu’ng hat co cung dlen thh neng i va van tOc VO 8 b1 lech nhuf nhau
m.: _

v dap vao oung mot diém trén man chan

I "(,1.'24') b




2. Higu tng Hon
i) Thi nghiém Hon

Nam 1879, nha Vat ii hoc Mi Hon phat hién thay hién tuong sau : Khi dong'
. dién khong déi 1 chay qua ban M bing vang dat vuong géc véi tir truong (Hinh
1.9a) thl gifia hai diém A va C trén hai mét trén va dudi xudt hién mot higu dién

. th& V.~ V. Hiéu dién th€ nay ti Jé v6i tich clia cu’o‘ng do dong dien 1 va d¢ 16n

cam u'ng tr B, va tle nghlch véi chleu daybcua banM
\7S - Vo = kE E S o (12)
He S0 ti lekduo'c g01 1a hang 56 Hon

Cac nghlen citu vé sau chu’ng 10 rang hléu ung Hf)n xay ra & moi k1m loal va, o

. ban din. Hing s6 Hon k tuy thute 10a1 vatdan. - -
b) Gtaz rhuh U o

: _': + Hleu g Hon c6 the g1a1 thlch bang thuyét electron va duorc xem 1a két qua-
L tac dung cta lyc Lo-ren-xo. That vay, theo 1 thuyet ¢lectron dong di¢n I la dong .
B dlCh chuyen co huong chia cdc electron. Gid'sit ¥ 13 van téc dinh hudng trung binh °

. cuacéc electron theo phuo‘ng dong dlen Luc Lo ren-xo tac dung lén électron c6

PR e thw DA .
o phuong vuong goc V6i phuong dong dlen va cam u‘ng tu B va co do 10‘n FB evB

: . Dudi tac dung ctia Tuc Lo-ren- -X0 FB &lectron’ dlCh chuyen v tap trung ren.
it bién trén ; két qua la mat bien trén tich- dién am, con mat du’cn thleu électron
- tich dién’ cluo'ng (Hinh 1.9b). Trong ban kim 10a1 xuat hlén dlén tIlIo‘ngE LUC ma

d1en truong E tic dung 1en electron la F‘E FE = eE

VLSV | _
Blét:'E‘:.;wAd—(_:' ;tas-u_yr._a_: R =e———d———n~ e T

R T o g DR D L

. 2BD.DIENHQC28

Trong trang thai dimg; luc FE ma dlen tredng tac dung len electron can bang
Vi lye Lo-ren-xo : ‘

o Vo =V, '

. FE=FB 3-—(‘——-A'—C)—GVB_->VA VCZVBd

- Mat khac cu’ong dé dong dlen I lal c6 thé bleu dlén dlIO'l dang
I = enUSv = enobdv '

" trong do no I mat do electron tu do trong klm ]0a1 R

TR 1 enobd
A~ c TS o (1 26) |

So sanh (I 26) v01 (1 25) ta thay hang 36 Hﬁnkbang

| Ta thay dau Cua hang so k Va do do dau cha hleu dlén thé Vv, Va - VC tuy thuoc :
' vao dau cia dlen tich €. ' : - -

¢) Chit y: Trén hmh (1 9a b) co rmnh hoa ca hal tru'o‘ng hop khl phan tu ta1
dién tich dién dwong va-am. :

“Thuc nghiém da X4C. nhan 661 v6i k1m 10a1 hang 36 HOn ¢6 dau- am Vi

électron.la phan tr tai dién trong kim loai. Nhur vay, do hing s6 Hon d6i v6i cdc - ‘.

- chdt ban dén c6 thé phan doan vé phan tir tai dién frong ban dan. Khi k < 0 phan i
tAi dién 13 &lectron ; khi'k > O phan i tal dién trong ban dan 1a 16 trfmg Khi dong .
- thoi tdn tai ca hai loai phdn ti. ta1 dlen trong ban dan hang sO k cho b:et loai phan :

- tirtaidién nao 13 ¢co ban. . ' St : e L

‘Cén cha ¥ thern rang, c()ng thuc (1 27) chua that su chlnh XA4c. Phep tmh chlnh

.Xac hon cho két qua

| ' 3 noe T e ' (1'28)': B
Hleu ung Hon ducc ing dung de xéc dinh nong do dau clia hat tai dlen trong
vatl(klm 10ai, ban dan), de. do tiy tru’cm_g (theo cong thic (1.26)).




|

bang B Bl + B2

- day AMB va ANB gﬁy Ta tai O, chia: doan .-
'day thanh céc doan rat nhé “chiéu dai Al o

" _gay ra tai O vecto carn u‘ng tu’ AB vuong _' :

. gbe voi mit phang vong day Cac vecto AB’ )
' deu co d§ Ion bing nhau.  Néu xét toan bo

' vong day (chu Vi 27:R) ‘AB thi cam u'ng tir

.-"'talobang B 2m1

_IV—BAITAPViDU

Vidu 1 ,
Nguot ta ndGi hai diém A, B clia m()t vong day dan km hmh tron véi i hai cuc cia

“ngudn dién. Phuong cla cdc day néi di qua tam clia vong day, chicu dai ctia ching
coi nhu lon v cling. Xac dmh cam u’ng 1Y tai tam cla vong: day (H‘mh 1.10).

Gidi

Ap dung nguyen 11 chong chat tir truong Ki hi¢u B1 , B2 lan luot la céc vecto

" cam ung tu ‘do doan day AMB va doan day ANB gay ra tai O B3 la cam ung T

o do'céc day néi gay ra tal O Ro rang bEs B3 =0, do do cam u’ng tu tong hop ta1 03

De X4c dmh cami Ung tir do céc. doan:-= :

médi doan ndy dugc xem 1a mot doan thang,. R

0‘7 L

Hinl 1.10 .

- Néu chla vong day lam n doan nho Al dal bang nhau thi mm doan nho gay ra
It s Al

ta1 O Ia mot cam ung tu‘ bang AB = n'_ 21 10_7 ——=2m10

R-n'- L R2T£R

Do do k1 hiéu Il, 12 1a cuong do dong dlen chay trén cac doan day AMB va |
) ANB 11 va 12 la chiéu da1 cac cung AMB va ANB tach: - o

o 1
T p= .
P_’l 0 R
._Bz_ | R 27R S |

18 . : _:. . . ‘_ . :‘. . :.Z;BD;B’ENHOC2E

'truo'ng, va phuorng: chuyen dong cua electron kh1 no ra kh01 tu -

Can ci vao chiéu clia cdc dong dien 11 va IZ trén hinh 1.10, ta thay Bl va B,
nguoc chiéu nhau, do d6 cam u’ng tir téng hO‘p Bco do 16n :

0_7' ' S o
B=B, - ~B,= ,—(1 I —1212) R ¢))
" 5 Mar khdc _theo dinh luat Orn :'rII_I‘zrz'Iz, = _ - (3-)_

_ v6i Iy r2 la céc dlen 116 cua cdc doan day AMB va ANB = plg r2 p--- do

dotu’(3)taco 1111 lzlz,vatasuyra B 0
Vide2 T

_ “Trong khoang gma haJ rnat phang P Q song song voi nhau cach nhau d 2<:m
- coton tai mot 4 truo’ng déu B'=2mT« cocic du’ong siic tu song song VO'I P va Q

Mot glectron c6 van 16c ban dau bang 0, dugc tang t6cbdi - P o '

‘moét hiéu dién the U 101 sau d6: duge dua vao tir tru’orng tai mot - A e
diém A trén mat phaiig P theo phuong -vuéng goéc véi P: (Hinh R
1.11). Hay xdc dmh thoi gian électron' chuyén dong trong tir- - |

tmorng trong nhitng trlrcmg hop sau day ' R
a) U=3520V b)U_ 188, 8V R BRI
Gidi : - AT < Hinhill |

- Van, t6c cla. electron sau kh1 duoc dlén tru’ong tang tOc duoc xac dlnh bang
dmh luat bao toan nang hrong :

mv”
_ —_.2 L eU suy rav= Ny
" Khi e}ectron lot vao tu' truofng, luc: Lo-ren—xo se dong val tro lu'c huong tam Vi
-my

lam cho é]ectron chuyen dong tron deu Ta co evB =

i (1) va (2) ta c6 bléu thuc cla ban klnh quy dao R cua electron trong tu truong

R=d, Sl e T gy

) Truong hop U =3520V."

9"




Thay s0 vao (3) ta duac R=1cm. ViR <dnén electron

s& chuyén dong trong ti orudng theo mot nira dudng tron Vi

 ra khéi tir trudng tai mot diém trén mat phing P theo chicu
nguoc v6i chiu di vao tr trucmg (Hinh 1.12). o

- Thoi gian hat chuyen dong trong ti frudng :
R mm

t= —— = —

v ¢B

. Thays6taco:i~09.10 s,
' b)TruwonghgpU=188.8 V. -
" ‘Thay s6 vao (3) ta duge R =2,3cm.

" ViR > d nén ¢lectron s& ra khoi tir truo‘ng ta1 m(“)t'-"_'_ p
T dlem trén mat phing Q theo phuong lech voi phuong ban -
B diu Mot goc (p xdc difih bon (Hinh 1. 13) -

sm == = 0 86 hay 60
| (P R 2 3. y (P

L

Z _ _ ‘

Nhu vay, cung tron ma electron chuyen dong trong t ': :

o truomg ‘chi chIem — duofng tron Va th0'1 glan electron.'- R
: 6. - S Hinh 113~
E chuyén dong trong g truo‘ng la: o
\12—755 o T Thaysotacot~03 107
6v_3eB,_ o
- Vl du 3 o _ S :
Mﬁt thanh kim 1oa1 MN co chléu dai i khai lucmg m, duo*c treo nim ngang

'.tren hai 1o xo gl()ng nhau, hé s6 dan héi moi 10 xo déu- bang k (I—ﬁnh 1.14). He ‘

B o duoc dat trong tu truo‘ng deu B hudng vuéng goc VG mit phang hmh ve

~ Khi thanh dang dum.g can bing, nguon ta phong VAo thanh mot dong d1én co -

' "cuo‘ng d(“) I trong thdi gian t rét ngan. Hoi thanh MN ¢6 thé -doi, khoéi-vi trf can

-'trongthmglanphongdlen r) B R R PSR

Gidi : S : _
Do din Xg clia méi 1o xo kh1 thanh MN b vi trf can k
s ‘bang duoc xdc dmh borl mg 2kxg hay Xy'= me

2%

- Hinh1.14

'_50.1

B _(Hhu'ﬂg he sG 2 & cdc bleu thuc the nang dan hfn I do co 2 lo xo)

o Tf: dé rﬁ't ra A:V\/E i:_. Bt :_ TR ARSI

“béng cha nd mot doan A 16n nhét 1a bao nhleu ? (Bo qua dlch chuyen cha thanh = .

- Trong thoi gian phéng diénA, thanh chju tidc dung ciia lwc tir F = BY. Sau thoi |
gian T, thanh dat véan 10c v duge Xéc dinh boi dinh luat Niu-ton :
my _ oo o Bl |
— suy ra ve —=
T . om

Vi ta bd qua dlCh chuyén cha thanh trong thoi glan T, nén cung bo qua thc
‘dung ciia dong cam Ung trong thoi ¢ gian nay

: | Thanh S8 d1 xuong 16 i trf thap nhat, cach vi tn can bang mﬁt doan A (I—th 1 1‘5)

Vl‘irilbﬁm' 1
khongdan 5

Vltncanbang-,.

o Vl t'ri:thép nhét+ Moc tmh thé nang
- tlong tru'cmg

thl 15

o Ta quy u’o’c v1 tr1 thap nhat do Ia mdc tlnh the nang trong tmdng S

 Ap dung dmh luat bao toan nang 1u'0ng

-omve s kfmg) k(i 2 L
2 y-2[2kJ_ “%A 22[2k ,A)“zg_f :;

Bﬂ'c o
- 2mk_'__-" Y

Thay v vao bléu thu’c ctia A ta co A =

(Neu phong dlen theo Chléu ngu’ofc 1a1 thanh dlCh chuyén lén ph1a trén mot

' doan cung nhy vay)

21



CLL

“va doan BC u6n cong thanh mot cung tron

- AB 12 ‘doan thing, ¢on ACB la ba phdn tu o
 dudng tron bén kmh a = 2cm. Cho dong . '
~ dién cudng do I = 10A chay trong mach o

“Xac dinh cam ung tLr taitam 0. -

1.3,
" OA=OB-= R— 10cm, goc AOB . 60°,

o AC 1 CB.Xéc dmh cAm tng tlr tai 0.
1.4

: _'khoang chch tx A (glao diém clia cic .

1.6.

L ung T B tai tam O. -
i

trong d6°'c6 dong dién cudng do I = 6A- 2
. chay qua. X4c dinh cdm u‘ng tir. tai tam h1nh :
~ chitnhat. : |

1.5,
¢ thang can c6 ‘dong dién CLIong doI=3,14A
-chay qua (Hinh L. 19) T1 s0 chléu dai 2 -

‘day 152: 2 VO'l BC l =
BC. . :

Mot day dan ABCD mang dong dién
I = 10A, gom 2 doan thang dai BA va CD

bin kinh r = 10cm véi géc 6. tam
BOC 90D (Hinh 1.16). Xac dlnh cam -

‘Mot doan day din- duoc udn-thanh mach":_ :
dién kin ABC nhy trén hinh 1. 17 trong do,

Cho mach dlen ABC nhu trén hinh 1 18 o
trong doé AB 1a cung tron ban kinh

con AC va’ CB ‘1a cdc doan {hang,

Mot doan day din duoc udn thanh hinh chit -
nhat, ¢é cic canh a = 16cm, b = 30cm, -

Mot day dan duoc uén thanh mot hmh" |

400111 va' o

duong kéo. dai ciia hai canh EB vd DC)
dén BC 1a b = 10cm. X4c dinh cm u'ng ) S D
tai A t:rong khong khi. U Hinh1.19

Mot dong dien cuong do I=8A chay trong khung day din co’ dcmg mot tam

. -giac déa canh a= 60cm. Xac dinh cam Ung (i tai tam cua tam glac

.-22. :

1.7. Trén mot 161 hinh try tron, bang gb, chiéu

cao h, dudng kinh didy AB = d, ngudi ta A LD

quédn bén vong day dan hinh chi nht, mat g \ — T\\ '

phang cha hai vong day ke ti€p hop voi < _ ) |

'nhaﬁ ghc o = g Cho dong dién cudng d(“)I O B/ a— e
' -chay trong cac vong ciay nhu trén hmh 1.20.- Hink 1.20

o Xac dmh cam ung fir tong ho’p do cac vong day do gay ra tal trung dlem M_

o clal tryc 101

1.8,

T“1m ti 6 ch1éu dal f va. duo’ng kmh de clia mot ong day dlen dal (xélenoxt) a0 |

'ChO o ‘thé dung. cfmg thic tinh cam’ u’ng it cha ong dﬁy dal vo han 'dé tinh

1.9,

cam ung tr tai tam cha ong day doé ma khong sal qua 0 5% B _ .
Cho dong dlén cudng do 1 chay qua day dan duoc uén thanh mot da gidc déu
n canh, nol tlép trong duong tron' ban kinh R. Xéc dinh cam dng tir tal tam O"' '

tanx -
m»>1

cua da glac Xet tru’ong hop n %0, Cho blet kh} X = O th1
‘X

- L10, Cam ung tir tai tarii cita mot vong day din h1nh tron bang B kh1 hxéu dién thé

giifa 2 ddu day- bang U. Hoi néu ban kinh vong day téng lén gap doi ma mudn
 giif'cho cam 1ing tir tai tam vong day vfm khong do1 thi hleu dien: thé gura 2
dau day pha1 thay d01 nhu thé nao.?- .. - L : :

1.11. Hai vong day dan glong ‘nhau ¢é cung ban kmh R duoc dat song song, co.

truc trung nhau Va 2 tam 01, 02 cach nhau mot doan O 02 a. '_ o —

1.ChoR = IOCm as= 20cm Xac dmh cam lmg tu' tai Ol, 02 va tal trung dlem

. OcaO 02 trong hal truo‘ng hop

a) Dong dlen chay tren cac vong day co cu’cmg do 11 = 12 3A v cung chleu

e b) Dong dlen chay tren céc vong day b Cung cu’ong do I] = 12 = SA va ngu’oc

chiéu nhau

2. Bay glO’ gla su dong dlen chay trén ¢dc day co cung cuo‘ng do I va cung '

L chleu Mo ta cd¢ blen thlén kha d~ theo ti 56 Ecua céin u'ng tir B tal mOt dlém '

‘a

B '_M bat k’i'_t;én doan'OIOZ_ yqi- QM ik, Ti s'o'- = phéi'cﬁ_‘trg 56 b_:?lng 'bao_ nh.ieu‘
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de dam bao tLr mIGng 13 déu (B c6 tri s6 gén nhu khf)ng thay c“im) tai lan cén
diém 0 Cho blet néu b la mot s6 nho thi - '

(1+_b)- —1+nb+i2——1)b2

1 ];2 Cho dong dién cuong do I chay trén doan

mach MNAPQ c6 dang nhu trén hinh D 2(|) P Q
: 1.21, wong d6 MN va PQ 1a 2 doan thiang - Aa .
. dii MN = PQ—a con NAPlaimotcung o -

tron tam O, ban kmh a, goc chan cung SRS H"nh] 21

: NOP 20. Xic dmh cdm ung tir do doan mach do gay ra fai O. Xet tuong |

- hop céc doan NM va PQratdai. - -
1 13. Trong 86 nhu'ng thanh cong dau tien mi Am-pe di dat duac Khi doan nhan

hién tuong i, ¢6- viéc tinh trudng B sinh ra boi day din c6 dong dién chay y

-~ gua vi so'sdnh né véi cich nhéan dinh ¢iia Bi~0 va Xa—va. Mot truong hop

- riéng r4t 1 thi 1a tru(mg hop ctia mot so’z day it dal c6 dong dlen chay qua bi

i bé gap lai thanh hai’nira dwong théng hop ~ . .. i
. thanh chit “V”, v6i nira goc ¢ dinh B o P 0wl P
.'(Hmh 1.22). Theo céch tmh clia Am—pe thi = d _‘ _ d
- d6 16n cha tir truong & mot diém P cho e
. trwdc nam: tren trye cua chu “V” Va V] phan R thl 22

ngoai cla no cach dlnh mot khoang d thl t1 le Vol tana Cﬁng trinh clla

' Am—pe sau nay da nam trong 1i thuyét dlén £ cha Mac -X0en Vi ducfc toan thé
. gitl cong nhan. Dya vao nhu‘ng hiéu blet hién da1 cla dlén ti hoc, em hay

a) Xéc dmh phucmg va ch1eu cua VeCtO' cam ung tr B tai diém P

" .b) Blet rang cam ung tir nay ti le nghxch véi tanE hay tim he 36 ti Ié K trong o

kbléu thifc |B(P)[ - KtanE -

c) Tmh vectd cam ung 4 B tai dlem P' d6i xing d01 v6i P d(n v6i dinh O -
_cha chix “y”, nghla 1a nam trén truc va cach dmh mOt khoang d, nhung ¢ _

- ]_“_gbentrong chfr“V” (H1nh122) B
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. d)Dé do trm‘mg, ta dat tai P Inﬁt kim nam .cham nhé c¢d momen quintinhI
“va momen ludng cuc tu’ u no dao dOng quanh mot diém c6 dmh trong mat'

phéng chifa phuo’ng cla B Tinh chu k1 cla cac dao df)ng nho ciia kim ay nhu

mot ham cia B.

- Trong cung dleu klen BI—(‘) va Xa-va 1a1 cho rang i i:ruong tai P (vigt theo ki hleu ‘

Z hlen dm) cb dang B(P) = ——d trong do po Ia do tir thdm clia chan khong Cac .
T

) 6 ong nay du’ dmh klem tra ha1 du doan noi. trén (cua Am pe va clia Bl-o Xa*va)
bang th1 ngl‘ném bang cach dochu ki dao dOng cua kim nam charn phu thuoe

| theo khung day din hmh chu “V” V61 mot vai g1a tr1 oc th1 su sal khac la qua-
* " nho dé c6 thé do duo’c mf)t cach dé dang : -

) Néw nhut déco the phén blét dl.wc ha1 dlf doan veé tu tru’ong n01 tren th1 d01

' ; véi chu ki dao dOng T clia knn nam cham tal P ta can phdl co su‘ sal khac n -
nhat la 10% nghla la Ty > 1 1T2 (Tl la chu ki tmh theo du doan cta Am -pe,

T? ia chu ki tlnh theo dy doan cﬁa Bl—o va Xa—va) hay Ch‘l ro ta pha1 chon nira

géc dinh o clia chit “V” trong khoang nio dé co thé ket luan vé su dung sa1 cua |

R haadudoannmtren b

Goiy . Tuy theo cich larn bai cua ‘em, céng thue Iu’cfng glac sau day co thé
Csinot ' ' . ‘

| '“-'Phal dung den —— = tang B e

1+coso¢ L2

1.14. Khung day cua mf)t dlen ké cé dlén tlch S= 1cm gom n= 200 vong day ‘

manh, dugc treo bang mnt SO’I day dan h01 trong mot g truong deu co cam

_ u’ng wB =35 10 T sa0 cho mat phang (,ua khung bong song VO‘I cac du‘cmg

cam ting tu Khi cho dong dxén I= ZpA qua dlén k&, thl khung quay di mot _'

" goc o =30, Tmh hang s0 x04n C cua day treo

1.15. Hai khung day mang dong dlen <6 cung momen ttr bang pm = 0 01A m |

dugc dat cach nhau d.= 50cm sao cho momen tix clia khung day. thu’ hai vuf)ng

- gbc véi truc clia khung ‘day thi nhat, leh thudc clia céc khung 14t nhé so véi - -

khoang cdch gifta 2 khung Tinh momen Iure tiY tic dung Ién khung thit hai. -

- 1.16. Mot vong day hmh tron ban kinh R = 10cm, duding kinh tiét (hen day d =0, lmm
© . duoc dat nim ngang trong ot it truomg déu co cam ung bir B hu(mg thang dMg o

Cho dong dien = 10A chay qua vong day

('I‘rzch D thz Olympzr: Vdr h quoc te ndm T 999 é'Italta) :

s




a) Tinh luc cang F dat len vong day do tic dyng ciia t trudng khi B = 0,2T.
b) Vi gia tri nao ctia cAm tng tir B thi vong day s€ bi 11_Ic tir kéo dit. Cho bigt
gidi han bén cua day la oy = 2,3. 108N/m | _. |

h (T nch Bé thz chon doz tuyen hoc sinh gidi qudc gia tham du’ Olimpic Vit Iz quoc te, mzm 1999)

‘Goi y : Chia vong day thanh ting doan nho xdc dinh lyc tir tac dung lén tu‘ng
doan day roi xdc dlnh hop uc. :

1. 17. Mot hinh try bang g6 dai I = 10cm, mang m(“)t khung day phéng hinh chirnhét -
- g6m 10 vong day dat sat vao hinh tru va mat phang khung day di qua tryc hinh

o oy khéi lu’ong tdng cOng cha hinh trym = 0, 25kg Dit hinh tru 1én mt phéng

B nghleng géc o= 30° trong tir truong déu o cam Ung tu B =0, ST v hutng
thing diing. 1én trén. Ban dau mat phang khung day song. song vOl mit phang

_nghléng Dé cho hinh tra khong lan trén mat phang nghleng pha1 cho dong dicn

"l'co cuo‘ng do IO bang bao nhleu chay qua khung day ? Néu cudng do dong d1én

qua khung day bing 2l thi hinh try 53 lan di mot g6c bing bao nhieu 7 CO*
* rhng ma sdt truot gitia hmh fry va mét phéng nghleng 1a rét Jon. |

 Goiy: Ap dung didu klén can bang cha hinh tru

118 Hai cuon day- nho: glong nha duoc dat sao cho truc cha chung nim trén cung ’ I

- mot duo'ng théng. Khoang cdch gifta hai cuon day ! = 20cm rat 160 so véi kich

- thue cdc cudn day. SO vong trén mbi cuon-day déu bing N = 200 vong, ban

N kinh cta céc vong day R = Icm. Cho cing mot dong dién cuo‘ng do1=1A
chay qua 2 cudn day do Tmh luc tuong tdc gilta 2 cudn day do.

Goi y.: Tinh the nang (tir) cua ‘mot cudn day dat trong 1 truong clia cuon day,
tir do x4c dlnh luc tir. . :

‘ 1 19. MOt doan day dan thang da1 l = IOcm rnang dong dién 1= 2A chuyen dong
V6 van toc v = 20cm/s trong mot tit trudng déu cé cam dng tir B = 0,5T theo
phuo’ng vuong goéc véi dudng sic tir, Day din chuyén dong théo chiéu sao cho
e tur smh cong can. Tmh cong can do sau thcn giant=10 glay

1 20 Mot clecn“on chuyen dOng trong mot tr truong deu cO cam ung HB=510" T theo

huo’ng hop vo1 ducng suc t mot goc o = 60°. Nang lucmg cua electron bang

W= 1, 64. 10 6. Trong truorng hO‘p nay, quy dao-cla electron la mot durong‘_ -
"'_,dznh dc. Hay tlrn van toc cla electron ban kinh cia vong ddlh de va chu K

- . quay cua élcctron tren quy dao, va budc ciia duomg dinh oc.

%6

' 1 25%, Khoang khOng glan gnra mot cap vat dan hmh tru

1.21. Cho mot tu dién ma hai bin clha né la rn(f_)t phin cta hai mat try ban kfnh
"Ry = 5cm va R, = 6cm. Tu dién duoc dit trong tix trudng déu cé cam dng tir.

B = 0,2T va phuong ctia B song song v6i truc chung ctia 2 ban tu' dien. Mot chim

hat o ¢6 nang luong méi hat W = 1000 eV, bay vio trong tu dién qua maot khe
hep & céch déu 2 ban tu dién. Khi lot ‘qua khe cdc hat o ¢6 vin t6c vuéng goc véi
~tryc va v6i dudng kinh thi€t dién clhia mat try. ‘Tim higu dién the gitta hai ban tu
L '_-dlen blot rang khl chuyen d6ng hat o luon luon cach déu 2 ban. Cho b1et ban
Znsol

% ”ngoal cua tu dlen co dién thc am dlen dung clia tu dlen C =

'chleu dal cna cac mat Eru hat o co dlen thh +2e Va co kh01 luong

ma =6, 64 10~ kg bo qua hleu ung bo & cdc mep ban va tac dung cha trong luc. -

:'1 22. Mot &lectron’ sau kh1 duoc gla toc bang hléu dlén thé U = 300V th1
chuyen dong song song véi mot day din théng dai va edch day din mot o
khodng a = 4mm. Xéc dlnh huc: tac dung lén day dan ‘biét. rang dong dien

- chay trong day dan co cuong do I SA

" 1 23 Mot tir truorng deu co cam u'ng tu' B 5 10 T co duo‘ng stc i vuOng goc vGi
duo’ng stc cua mot dlen truong déu b cuong do E = 10 V/m Mot chim

glectron bay vao Vung khOng glan cd, d1en truong va tu‘ tmo'ng n01 trén Vo'1 van

toc v Vuong goc voi mat phang chua E Vi B

a) Tim van t6c V- cua électron b1ét rang chum électron khong b1 lech do tac k

- dung dong tho’l clia d:én truo‘ng Va tir truong _
b) Xac dinh ban kmh quy dao clia elcctron khl ch1 co tac dung cua tu tru.’omg

1. 24. Tim do lon ciia cam ung tir B trong rnay gia 0¢ x1clotron bict rang ban kinh -

“cyc dai cia quy dao cla proton (hat nhén nguyén tr hldro) truoc kh1 ban vao
b1a 1a Rmax _,—_ 6001n va nang luong clia’ proton ldn do , '
bang W = 4MeV Cho blet kh01 luong proton '

=1 6725 10 kg

“déng truc di dugc it chan khong Bén kinh hinh try
trong’ l_a_a, béan kinh trong: ciia- hinh* try ngoai la b
(Hinh 1.23). Hinh try ngoai goi la anot va c6 thé dat. -

 Hinh1.23.
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¢ dien the dutmg“V s0 v6i hinh try trong. Ngudi ta thigt lap.mot tr trudng

“khong déi, déng nhat (déu) B song song v6i truc hinh try v hudng vuong gboe

v6i mit hinh tru nhw hinh v&. Bo qua céc dién tich cam Ging trén céc vat dan.

.Txong bai nay, ta nghién ctiu phuong trinh dong luc hoc cua &lectron kh6i luong

nghi m, tich dién —e ; cdc électron nay phat ta tir bé mat cva hinh tru trong.

a) Thoat ddu ta dit dién the V nhung ﬁ = 0. C4c electron ducc gidi phéng tlr mit
- khdi tru trong véi van téc khong dang ké. Hay tinh t6c d6 clia n6 khi n6 dap vao
anot ; cho k&t qua trong 2 trudng hop : phi tu(mg d6i tinh va tuong doi tinh. Trong’
‘Céc phan con 1a1 cua bai todn chi can xét tnrong hop phi trong déi tinh.

' l_ . b) Bay gio cho V O va cho 1ac dung cua tlr truamg B. Mot électron phat ra

't theo phu‘o’ng ban kmh véi van téc vO Khl tur trlxo‘ng 1on hon mot. gia tri 161 :

S c) Tu truo'ng se gay ra ‘cho éleatron mét momen déng luong d6i vé6i truc

R clia momen dong luo’ng Churng [ rang phuomg trmh do néi len dal lugng

- '(L KeBr ) kh(“)ng thay déi khi electron chuyen df)ng, trong dé’ K 12 mot s6
- Xéc dmh khﬁng c6 thu nguyén t la khoang cach tmh dén’ tryc hmh tru. XAc.

- d) Xét mot electron phat ra hlnh tru trong véi t6c do kh(‘)ng dang k€ va khong._

. -dén duofc anot, nhu’ng dat duorc khoing céch 61 da 1., d6i Vi tryc hinh tru. B
. Xac dmh toc dﬁ v ta1 dlém ma khoang cach theo phu‘o‘ng ban kinh 1a 16n nhat L '

) han B electron khc“)ng tor: duoc anf)t V& quy dao clia electron khi B hoi lénhon 1

- Bc. Tu day Ve sau, ta cho tac dung dong tho’l cua v va tir truo‘ng dOng nhat B.

dL
_ h1nh tru khac kh(‘)ng Hay v1ét mét phu’cmg trmh cho ta t6c do thay déi o

dinh gid tri clia K

e _theo I'i

: &) Chung ta muOn dung ih tru‘ofng de didu kh1en dong électron dl ts:n anﬁt Ve o

L 'B 1011 hon tix truemg tGi han BC thi électron phat ra bé mat kh61 tru trong voi
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i - i_Van téc khéng dang ké s€ khong den du’oc anot. X4c dinh BC

. ) Néu électron duac phét ra bing cich do6t néng khéi tru trong, thi chung <6 .
- thé ¢6 toc d6 khéc khong rJ bé mat kh61 try trong. Thanh phan vin 16¢ ban dau_- -

%ong song vii B 1a VB, thanh phan vuc)ng guc véi B Ea v; (thw phﬁcmg bdn -

kinh) va v, (theo phuong vuodng goc véi ban kmh) Hay x4c dinh tir trudng 161 -

~ han de electron dat t6i anot trong bdi canh ay
' ' - {Trich dé thi Olympzc Vat li quéc té ndam 1996 & Na— uy)

L 26. Mot electron bay vao trong khoang gifta 2 ban ciia mgt tu dién phang c0 cac
ban nim ngang chiéu dai / = Scm, va gilta 2 ban c6 dién trudng cuong do
S = IOOV/cm Huang bay cia glectron song song Vv6i céc ban va van toc khi

bay Vvio tu dlen bing vp = 10’ mjs Khi ra khéi tu dién électron bay vao mot W
- truong co cam g tr B = 0,01T v ¢6 duung sifc vuong goc VO’I dudng sic
dién tm’o’ng Tim ‘béan kinh quy dao dmh 60 cua electron trong tu’ truong va .

: .buofc clia dinh 6¢: do : e

1.27. Xiclotron la may g1a t6c gém 2 h(‘)p rOng bang_ : '- .
_ klm loai hinh chit D, cich nhau mot khe: (H‘mh .

_'124) C6 mot- tu' truorng vm _cam ung tir B.
. khong daéi vuong goc v6i mat hép Gan‘tam cha \
2 hop do co nguon phat ra hat tich dién v6i van LN

t6c ¥ vuong géc véi B Biét khOI lumg m vi _'

_dien tich q coa hat T R R AL H‘nhl 24 |
- a) Chung minh rang quy dao cha hat trong 1y truong Ia duo‘ng tron Tmh ban - |
-'__kmhduo’ngtronnay R RRT ISR BTN e

- b) C6 mot hi¢u diért the xoay chleu dat vao 2 hop D V6i tan s6 tthh ho’p dé' '
. hat duge tang t6c méi lan di qua khe. Quy dao cla hat gﬁn glbng du’ong xoan
- 8. Chmh x4¢ thi quy dao ay <o, dang nhu‘ thé nao T - S

' _c) Tinh tdn 80 quay: clia hat cho nhan XEt ve tan 6 nay Tan sé ctia hleu ﬁ .. _
- dién thé xoay chiéu phal bang bao nhzéu dé hat duo’c tang téc méildndi
qua khe ? Trong phan duéi day, xet trucmg hOp gla tOc hat prOtﬁn co kh01'

'luo'ng my =1 66 10 kg va dlen tlch e = 1 6. 10 C chu dlen the dat vaol '

céc D co. tan s6 £ = 107 Hz Vong cu01 cung cua proton trLIUc khl ra khor.‘-'

xzclétron co ban klnh 0, 42m

d) Tinh cim u’ng tir B va: dong nang cum cung cua protén (d0ng nang tmh--
“bing MeV) : Do : : Lo

e) Cuc dai clia hleu dlen the glua cic D la 20kV Tlnh 50 vong ma proton da

quay tru’Uc kh1 ra khoi x1c10tr0n

(Trwh De rh: chon hoc smh gzdz quoc gza mén Vat lz nam hoc 1991 1992)

29 -




1.28. Céc électron duge gia toc boi mot hidu dién thé U va ban vao chan khong tr "
‘mot 6ng phong T theo duong thang a (Hinh 1:25). (3 mot khoang céch nao dé

| duong sitc vudng géc véi mat phing
‘tao boi dudng thing a vi diém M phai
bing bao nhiéu d€ cac électron d1 vio
»'maythu‘? ‘ R N
'b) Cam ing 1 clia tru’ong déu co'

d6i véi Ong phong ngudi ta dat mot may thu M sao cho khoang cach TM =d
tao vo’1 du‘o‘ng thang amot goc o, Hoi : '

a) Carn ting tir chia o truong déu cb

- dudng siic song song voi dudng: thang ST o Hinh 125
- TM ' phai bang ‘bao nhléu dé cac'- G

i _ -electron di tol may thu 7 A, '
: 'Ghl chu Luc dau’ g1a1 ba1 tap dum dang tong quat sau do tmh toan Véi cac

"glatu U-—lOOOV e-1610 C m—91110 kg o= 60 d SOc:m

1. 29%, Trong long mot buong hmh Xuyén cé  tir truong v6i cam u’ng tit B c6 do 16n .
B khong: doi. Tu nguodn. dlem P phat ra mot chum électron theo phuong cac.

-~ dudng sitc i, céc electron nay di dlIorc tang t6c boi hicu dién the Up. Géc m&

B<003T

e 20L0 cha chim 13 14t nhod 2oy << 1rad) P &'trén bin klnh R cua hxnh xuyen

(Hinh 1. 26). Bo qua tuorng téc gilfa cdc électron trong chum
1. Dé gir cho chim electron chuyén dong trong ‘hinh )

e xuyen phal co mot i trudng - (g01 Ia o truong “lai) - L

| "'B Tlnh Bl Vi1 mot électron chuyen d()ng trén quy; ."
. dao tron ban kinh R. ' _ *
2. Tim g1a tr1 B sa0 cho chum e]ectron hol tu ta1 bon '

dlém cach nhau 5 nhu: trong hmh 1.26. Khl xet quy. .

S 3. Khong thc glu cho chum electron chuyen dong trong hmh xuyén néu kh6ng E
c6 Y trudng “I4i” B1 Thé nhung electron van c6 mot chuyén dong vuong goc

o 'dao cha electron ¢6 thé bo qua’su cong cla cac duo‘ng_ R Hjnh-}_gs

sic tu: -

©'v6i mit phing cha hinh xuyén ma fa goi 13 chuyén dong “troi”.

4o

| a) Chiing minh ring do léch cha ban kinh quy dao clia électron so véi ban
- kinh ban dau R 1a hito han. '

b) Xdc dlllh chleu ctia van toc “troi”.

.Choblet;—l76 10_11C/kg  Ug=3kV; R= 50mm

L '__Gm ¥ C6 thé bd qua gbc moé clia chim électron su dung cic dinh luat bao -
toan nang 1uo’ng va bao toan momen dong luong. : _ :
, o . (Tnch Dé thi Ol:mpzc Vat I quoc té ndm 19870’191:(:) '

1 30 MOt h1nh hop co cac canh a, b c (a >> b >>c) [3m bang chét ban dan InSh;

- ¢0 dong dlen I chay song song v6i canh a. Thanh d6 dit trong tir trudng c6 -
‘cAm ting tir B song song véi canh ¢ Tir truofng do dong I stth ra ¢6 thé bé qua. ', '

- Hat mang dong trong InSb la céc. elccn“on Van toc trung b1nh cac. électron . -

- trong chét ban dan khi chi c6 dlen treong téc dung lav= uE trong dé pla do
linh dong: Néu ¢6 thém tir truomg thi dién truong tong cong khong song song
- vOi dong dién nita, hién tu’ong nay g01 [& hiéu ing Hon :

‘a) Xéc dinhi do lorn Vi huong clia d1én truong tong cong trong thanh ve hmh

b) Tinh hléu d1en the giua 2 diem d01 dlén trén 2 mat cha thanh vuong goc véi
canh b. EEETE : : : . :

. ¢) Tim bléu thuc cua thanh phan khong d01 cua hleu dlen the da tmh trong cau b
_ néu dong dlen va t tru’ong déu 1a xoay chleu I Iosmmt B= = By sin(ot. + (p)

d) Hay ngI’u ra va ve SO do mot mach dien ¢6 thé khal thic ké’t qua & cau c) .
.de do cong suit tiéu thu béi: 1 may dién n6i.-véi mang dién Xoay chiéu, giai |
thich hoat: dong cha so do Cho cdc so lieu sau-day : Dd hnh dong cha

electron trong InSb bang 7 8m /vs Nong do electron trong InSb- bang

. 2.5.10° m I:-IOA cmlmm B OlT b—lOcm e—1610 19c

o (Trzch De thz Olzmp:c Vat lz quoc te ndm hoc 1 995 d'Nam Tuy

l 31 Mot khung day hmh chu’ nhat canh a = 5cm, b 10cm duoc dat sao cho canh .
b song song v6i mot day din thang dai va cung ndm  trong it phang cha
khung day dan. Canh b cla khung gin day dan’ ho‘n cich day mot doan :

XO = 2,5¢m, Cho blet day dan thang mang dong dlen Il IOA khung day mang
| dong dién I, = 2A. Hay tinh cong cin thuc hlen trong hai truo‘ng horp sdu ¥ |
a) Tmh tién khung mot doan a theo phuong Vuong goc v0‘1 day dan

3




b} Quay khung 180° xung quanh canh b xa day din hon. Gia thiét trong khi khung
chuyén d()ng dong dién trong’ khung va trong day dan tha.ng déu khong doi.
Goi y: Ap dung cong thic A = LAD.

1.32. Trong mot thiét bi ding dé x4c dinh thanh phan cac déng vi (pho ki kh01
lugng) cua nguyén t6 kali, cdc ion duong kali clia hai déng vi, dugc tich dién

nhu nhay, cé s¢ khéi (nguyén tir lu'orng) Al =39 vl Ay = 41, duoc tang 10¢

| trong dlen truung 161 di vio tif trudng deu. B vuong gbe v6i hudng chuyén

~ dong cta clning. "Trong qud trinh thi nghiém, do sy khong hoan hio chia thiét - (1

bi’ tang tGc, hiéu dién the c6 tri s6 bién déi tir Uy — AU den Uy + AU. Mudn
'cho cac chum hat dong v1 kali khong chong cheo len nhau thi do sai léch

e '.'-tuo'ng 601 cua h1eu dlen the %H chi cho phep t61 da bang bao nhleu 7 Bo qua ._

R

tac dung cua trong luc

1 33. Cho mot ban kim: loal kh01 hm’ng m dlen t1ch S; bé da}’ d Chuyén dfmg thang :
.dung v6i van tOc v trong (i tru’o‘ng déu 6 vecto cAm ung tir B song song Véi .

i 'mat dat. Mat cua ban kim 10a1 song’ song voi vecto B va vuong goc v6i mat

CLddn . . .
a) 'I“im dO 1orn clia dlén tlch xuat hlen tren ban

. . ) " . . !
by Cho ban 101 thang xuong Tlm gla tﬁc TOL - gt U L
cla ban. . L = '

1 34 Thanh ciing MN dan dién co chleu cla1 l VA
- khoi Iugng m duge treo bang hai day khong

Wk

:3-trong lugng v6i xa ngang (Hinh 1.27). He
o thﬁng dat trong mot tir trisdng déu cé carn’
" "'u‘ng tir B huong thang dung len tren. Cho | L
c 1L : : _ |
 dong dlen Iy chay qua mach trong théi gian ' "7 —
' ngan At Xac dlnh do lech cuc dai clia thanh; R k127

. MN 50 Vi, mat phang thang dung _ y _
L 35 Mot hat tich dién bay vao trong mét mél truorng Hat chm 1uc can cua méi

trufong t1 le vm van toc va d1 duo’c mﬁt doan lo = 10cm thl du’ng lai. Kh} tao ra - '

trong moi: truong mOt tit trudng deu cb cam ing tir B vudng géc voi van téc dau,
~thi hat d6 chuyén dong cong vii dung 1a1 tai mot diém céch diém ddu [} = 6cm.

- 1.37. Trong' mlen khong glan phang xOy

Hoi néu do 16n cha cam dng tr B giam con mét nua, thi nd du‘ng lai cich
‘diém ddu / bang bao nhiéu ?

Goi ¥ : Ap dung dinh luat T Niu-ton v6i Iyc tir F| = [ V= B].

~ 1.36. Mot dia kim 10a.1 ‘nnh tron, ban kinh R, be day d (d << R) roi tmng tly truong’

déu ¢6 vectd cam ving B song song v&i mat d4t. Tinh gia t6c cla dia. Biét '
- rang khi rm d~ 1a Chl chuyén dﬁng tink tién A3 truc clia d" ia luOn luén vudng '

goc vo‘x B

Gcn y Kh1 d~ i) 1'0'1 glua ha1 mat d" ia c6. hléu dlén the v co thé xem d" ia nhu’ .
mot tu dién.. T R S '
ST

phia y > 0'c6 mot o trong deu B, B co"f--j" ot BO

: phu’orng z, chiéu hudng ra phia ngoai mat TN e e
" phéng hinh 1.28. Mot hat mang dién thh--'._ b f : o
- q, khoi lwong m, chuy'én':déng ﬂoc theo | /' Poofiianiie
truc 'y véi van ic ban ddu v, divao mién V ‘ B »

khong ‘glan do; Kh1 chuyen d@ng trong' B T TP ‘
mién khong glan d6, hat chiu téc dung cha - AT A :

lyc can. t1 1& véi van toc i —av_-. :

' Lue can nay c6 tri so lo‘n sa0 chu hat luf)n luén & trong mlén khéng gian do
Sau khi vao trong mién khong glan do hat chuyen dong theo mét quy dao
xoanéc”dldendlemP ' e EEPRE
Hay xac dinh vi tn dlem P Bo qua tac dung cia tmng luc -

Qo §: Chleu phuong trlnh d1nh luat II Nlu—to’n lén hax truc Ox Oy Va Iu’u y
.AV AVy___- PR oo

a YRR At
oA Y AL

1. 38 Xet mﬁt dém rnay electron hmh try; ban kmh R dal vO han Mat do électron_ '

co gla tri df)ng déu’ no, dlén tich cha electron 1a —.va khm lu‘o’ng ciia electron' :
lam, Quanh dam may 1a chéan khong Co mGt 0 tru:(mg déu, khéng déi doc

theo tryc cua hlnh try (tru z) sa0 cho Bo = Bok véi B{) > 0 va k 1a vectd |
don vi theo phuo‘ng z Darn may glectron guay xung quanh truc VA vcn Van toc

S .. ,

AN BENHOC 2 A




 dugc x4c nhan & cau ).

_11en quan den ba1 toan dé1a tan $0: x1c16tron (DC zr

¢6c o (Hinh 1.29). Céc van t6c khong trong d6i tinh. (Mot chat khi gom cdc

hat tich dién goi 1a mot “plasma’). ,
iz

a) Tim cuong do dién truo‘ng tai diém nam céch truc mét _
khoang I {r <R)bén trong dam may. : . A,

b) Tim hop luc téc dung lén mot électron narn céch truc.
mot khoang 1 bén trong ddm may. Bo qua tir trlm‘ng sinh
ra boi chuyén dong quay cta dam may (Subd qua nay s€

¢) Bing céch. st dung dmh luat II Nlu t(m hay ch1 ra rang g
c6 hai gid trl cua & 12 kha di doi véi céc electron dé cho he

1 6n dmh Hay viét cdc gla i © nay theo ha1 tan s0 khac v - P £

eBy
o “Hinh 1.29
m-

som

n“

va tan 50 plasrna ®

p = trong do 80 1a hang 3] d1én

d) Tim mat dcf) électron 16n nhi n’oﬁ'ﬁx‘_dé dam may électrdn‘_'c'é thé bi giam giff

B

b tir tru‘fing Bok . Hay viét ‘c_au't'ra'ldi: theo mat do nang luong . vanang .

Ho

‘ Iu’orng ngh1 mc cia electron

e) Hay tmh iy mIo’ng B smh ra b0‘1 chuycn ddng quay cha dam may tai mot

BV

d1em nam cach truc mot khodng r trong ddm may h1nh tru. ,
f) Hay xédc dinh Tie tic dung 1én mot dién tich trong dam méy hinh tru do £

truo’ng B gay nen Hay chira rang t1 s6 cha luc ndy va lu'c dién truo‘ng bing

v
2 b

chung 0 rang tdc dung cla tur tru'(mg B 1a khong dang ké khI van téc quay la

 khong tu(mg dm tmh)

L.BD.DIEN HNC Y @

trong do via van 16¢ cha hat nch c’hen con ¢ la t6c dé dnh sang (Diéu d6 - o

,'I CONG THUC CUA SUAT DIEN DONG CAM UNG

PR Suat dlen dong cam u’ng e

Suat dién dong smh a dong dlen cam u‘ng g01 1a suft dlen ddng cam u'ng Vé

| 'mat toan hoc no duorc xac dlnh bang cf)ng thuo sau day

A(D P

2. Ta hay lam 15 su xuat hlen dau tru (—) trong cong thue trén “Thuc. Vay, E

 dé c6 dugc cong thue dién ta mét cich dmh luong dinh luat’ cam u’ng diéh tir
cua Fa—rawday va dinh luat Len-xo; ngudi ta da phai du'a ra cac quy IIUC sau day

Ca) Trudc. hét chon rnot chléu duong cho rnach kin (C) r01 c:hon chleu clia phap

tuyén dtrong cho thuan vé1 chleu duong - cua mach (C) (tikc la tuan theo quy tac cai dmh'

oc thuan hay quy tac nam tay pha1) Khl ay ca <D Va 1c déu la nhung da1 lu’ong da1 so

a) . b) Y
Ta hay van dung céc quy uofc vé chIéu duong vao ‘thi nghlém ducrc mleu ta d'

" hinh 2. 1

©. 35




Theo cdch chon cdc chiéu duong nhu & hinh Z.1a thi ®> 0. Khi dua nam

: ' - AD i L o
_ chﬁm lai gan (C) thi tir thong tang, N > 0. Thi nghlem cho thay dong dién cam

tng chay theo chiéu nguoc vGi chiéu dtxo‘ng dd chon : i, <0.
" Theo cach chon chc chidu dua'ng nhu & hinh 2 lb tht @< 0. Khi dua nam '

: A
cham lai gfm (C) thl tu'_ thc“)ng glam, g < 0. Thi nghiém cho thdy dong dién cam

ing chay theo chléu du'o‘ng clia (C) i, > 0

" Ta nhan thﬁy trong ca ha1 cach chon chléu ducng thl 1C 1uon luon tra1 dau voi —AA%);

b) Ta con phal thém mot quy ude cho €. . Ta quy wsce, >0 néu 1 >0 va e, <0

' :_ _neu i, < 0 Nhu' vay xét vé dé I6n va vé dau thi nghlem vé hién tu(mg cAm tng -

AD

. dlén‘tu cho t_a : ec_#-~—§ = —(D (t)

11~ TU CAM. MACHRL

1. Suéi dién dong tu cdm-
- a) Hién rzmng Iu‘ cam ]

b Hlen tuong cm ng dlén ti xay ra trong moi trudng . hop ma t thong qua

-~ dién tich gidi han béi mach bigi d6i, vd hoan toan khong phu' thudc vao nguyén
nhan gay ra sy bi¢n thién tir théng d6. Néi riéng, su bién thién tir théng nay co thé
do chinh dong dién chay trong mach do bién déi v6i thoi gian gay ra ; khi dé trong

mach kin ta xét ¢6 xndt hién mot dong dién cam {ing ma ngudi ta gol 14 dong dién

" nf cdm, VA hién tuo‘ng cdm ung dién tir xdy ra khi dé duoc goi 1& hién tuong tu
‘cdm. Mot ¢dch 16ng qudt, khi trong mach kin ¢6 dong dzen bzen ddi theo thoi gzan .
- thi trong mgach sé 7 xudt hién hién tuong ty cdm.

o) Do twcam (he il tw cdm)

Theo dmh luat Bl- -Xa-va thi cAm dng tit B ti 1& thuan v6i cuo’ng do dong dién
1tac ra tir trudng va mit khéc, theo dmh nghia thi tir thong @ lai ti & thuan v6i

- cam ung tir B. Vi vy 1a ¢6 thé két luan ring, tir thong toan phén g qua mach
- dlen gle thuan vl cu’cmg do dong dién i ichay trong mach, nghia 12 ta ¢6 thé viét :

®=Li o R

nguon dién cé dién e trong khong dang ké) va khao sat

Trong d6, he s6 ti 1¢ L phy thuoc hinh dang, kich thudc clia mach dién va vio
méi truong bao quanh mach. L dugc goi 1 do 1y cdm hay hé s6 tw cdm ciia mach. -
L chi c6 gia tri khong doi néu trong mach khong c6 vat st o, néu c6 vat sat tu ihi
L 1& ham cha cudng d¢ dong dién 1.

Neu ta chon mot ch1eu ducmg cho ‘mach (C) thi i va CD la nhu‘ng dai lugng dai |

- 80, ciing duong hoidic cling am.

- Trong he SI, don vi cia d6 tu cam I henri, ki’ hleu 1a H. Ta c6 thé tmh dugc
d6 ty cam-cla xolénoit. Vi xolenoit kha dai, tur tru:mlg ben trong né c6 thé xem 13
deu c6 cam u’ng tor ¢ -

' B ppOnI FLNOTI (u Ia dé tutham clia moi trmmg)

Ki hiéu S IH dwn tich mOt vong day, t_a b tir thOng gm qua ong day
. | (1) NBS Muoﬁils | |

Tu do, theo (2 1), dO tu' cam cla xolenmt la |

. l L _ q.) - Huow}?‘g' .. (22)

- L)Suatdzendongtwcam s RN RS

Suét dién dong tao ra dong dlén tu cam duoc goi 12 su&t dxen dong w cam [

Theo (2. 1) tacé:

s aw oy
T T e @9
Néu trong ma}ch kh(’)ng c6vatsartirtaco:

—Lw— :-—Li'.'- ConT T o :
(1 1 dao ham cualtheo thm glan t)

2. MachRL o

‘ Mach RL gﬁm dlen i:i'd R vé cu(’m dﬁy co do tf cdm
L (thudng g01 13 cudn cam) mic 1161 tigp. Ta x€t mach

RL mic theo so d6 nhu trén hinh 2.2 (trong d6 & 1a L

Hinh22 f :

-7




sy bién thién cua cutng dé dong dién trong mach RL khi déng mach va khi ngt
“khod K.

a) Khi khod K n6i vao diém 1 (déng ma'ch_), c_u‘(‘mg do_ dong dien trong mach
tang. Gia sir-¢ thoi diém t cudng do dong dién 1a i, trong mach, ngoai suat dién
dong & con c6 sudt dién dong tw.cAdm ~Li (gla sir cuon cam khong co 101 st ti).

Ap dung dlnh luat Om cho mach kin ta c6 :&—Li’=Ri |
hay1R+L1w% R S | (25
Bm vi 0’th0’1 dlem ban dau (t"O)l—Onentu'(2 5) phép tinh chi tiét cho ta :
i= ——'(1_—-'5*Ij R (2.6)
Daa hxo‘ng 1: = E co thu nguyén thol glan £0oi 1a hang $6 Tthl gian tu cam. Trén
- hmh 2.3 ¢6 Ve do thl vé sy phu thut‘)c clia dong dién vao thoi gian khi dong mach Sau

. khoéng thot giari t=17, dong dién trong mach tang den giad _tq bing 0,63 —

mlag

b

th23 =

b ) Sau khi dong dlén trong mach da dat gid trl dn dlnh i= % ta cho khoa K

néi vao diém 2 (ngat mach) o) thol diém t cuong do dong dlen i chay trong mach‘ . e

thoa man phuong trinh - _ T
1R+L1 -O S ‘ _ 2.7

CBoivio tho_i diéim ban diu (t=0), T =i = %

chota:i=Ze Ll T 28

: Anay 1a W

’ 'n_én tr (2.7) phép tinh chi tiét gl " bién thién, thi tir thong do mbi vong day..

. N L R L
Ta ¢6 d6 thi trén hinh 2.2b. Sau thoi glan t = 1= T ; dong dién trong mach
chi con 0,37§ 3
R .

3.Chuay

a) Hién tuong ar cém khong nhung Xay ra trong mot mach dién, nhu da xet & trén,

_ | ma cén xdy ra ngay trong IOng mot day dan c6 dong d1en blen déi chay « qua

Thl nghiém ching té : khi dong dién bién thien nhanh (co6 tan s6 16n) chay

"-"qua mot day dan thi do hién twong ty cam, dong dien do hdu nhu khong chay ¢
- trong long day dan ma chz chay o’mat ngoaz f,ua né. Hleu u‘ng do du’(rc g01 l1a hwu_
: .ngbemar o - : R

b) Mot ong day mang dong dlén i c6 t1ch tru rnot nang luong (tu) v1 no tao ]

mot tir truo’ng (tu truong nay gay ra Iuc tu v co kha nang smh cOng) nang lufong :

L1

Nang luong nay cung chmh i nang hrong cha tu truong trong Ong day do Mat '

: 1wl
do nang luong tutruong la w— — :1 - ( ula do tu’tham cuarn(n truong)
| gV-' ZMLO - e |

¢ ) Trong h1en tuong cam g dlen tir noi chung, trong mach km xuat hien dong_
dién cim dng. Diéu nay duoc giai thich 1a khi d6 xust hien dién truong xody (c6 -
~ dudng suc khép km) Tam cdc electron trong mach kin chuyén dong, fao nén dong

dién trong mach

- 1o CAM NANG LU’ON G (TU’ ) CUA HE HAI MACH BIEN KIN | =
1. Hién tuong hé cam ' '

" Pit hai vong day din km (1) va (2) = ';: ~ Tl
(mach dién kin) canh nhau, trong do c6 ’éq = ) '
cdc dong dlén 11 va 12 chay qua (Hinh a

PRGN . g AP I O

2.4). Neu cu‘o‘ng do dong dién 1y Va in

tao ra g qua dién tich cha vong kia s& - . -

- thay déi theo. Theo dinh luat caming o L Hinh24 B

39




dién tir, trong c& hai vong day d6 déu xudt hién suit dién dong cim ing. Hien
tugng nay dugce goila hién tuong hé cdm va céc sudt dién dong cam Ung xudt hién
khi d6 duoc goi 1 cée sudt dién donrg hd cdm. Hai vong day din néi trén con dwoc
goi 1a mach lién két di¢n tir hay mach lién két cdm ting (goi tat 13 mach lién két).

2. Sudi dién dong hé cam. Hé s hﬁ cam

Tir thong (I)]2 , do dong dién i cua vong day 1 tao ra va giri qua dién tich coa

_ vong day 2 1a ti 1é thuan véi iy, ta cd _
q312 —MIZ l1 L T X

'_ trong do he 56 6 Ie Ml') du’cc g01 la hé 56 hé cam cha vong day 1 dm V@i vomg

day 2. Mot céch tuf(mg w, £ thfmg ®q1 do dong 12 clia Vong day 2 tao 1a va giti |
e qua dxén nch cua vong day 1 la t1 1e thuan voa }2 , ta b : @1 = My, i ip.

Ngu’m ta chu’ng mmh ring, néu khﬁng c6 vat sit r thl ta luon luén co:
sz -"-MumM T (2.10)

: vo‘x M ]a he Y] ho cam cud hai vong day I’ va 2. He s6 ho cim M phu thuoc vio .
' hinh dang, kich thudc, vi tri furong 'd6i cua cdc mach dlen va vao moi m,r(mg bao

quanh c:ac ‘mach dién.

bai chleu cac cong thlrc (2.9, (2 10) (2 1) ta thay, don vi do M ciing 1a don

"»51 do L, nghia 12, trong hé SI, don vi chia M ciing 12 henri (H)

. " Theo dinh luat cam ung dién tu suat dien dong hd cam xudt hlen nong mach
: 'Zvamachila : :

Ay

o A(I)m . | i

RESTd P AR Y B BV | ‘ 2.11)
h?%_ At A ‘1'_ 21D
AD Ai - S

epep == —2L = M2 -mMz S -8 )

At At
 (ijva iy 12 dao ham chai; va iy theot)
Chit § |

R a) Cén hm Y rang, kh1 céc dong dxen 11 Va 12 blen thién ngoai hien tu’ong hé

Cam ma ta xét ¢ d‘iy, trong ban than timg mach con c6 hién tuong to cam do dong'

| xoay chléu 11 chay qua cuon C thi’ e

dién trong mach dé bién thién, nhu da xét & muc 1. Do d6 c6 ca suat dién dong

cam va sudt dién dong hd cam :

A Al
= L =L - M=% 2.13
fop T T At @15
Al Aiy R
| =L, =2 - M-+, o - 2.14)
' eCZ 2At At _ : ( | )

r trong do Ll, L2 mcmg ung la d(‘) ter cAm cua mach 1 va mach 2

b) Hlén tuong Ho c,am du’dc ung dung trong nhiéu bd phan ctia cac thlet bi va
: dung cu dién tir khac nhau. Ta xét mot ting dung thyc €12 dung cu dung dé do tim_

cic vat bang kim loai bi that lac, hoac cét ddu, tai mot chd nao dé (goi 1a may do
kim loai). Céu tao co ban cha may nay gom ‘¢6 hai cuon day’ dat vuﬁng goc Vol

: nhau cuﬁn Cl (Cufm phat) va cuon CZ (cuOn thu)(Hinh 2 5) Kh1 cho dong dlen _

trudng coa C, khong cim u’ng dong dien C, N N ¢
C,. Nhung khi do neu ch mﬁt vat bang kun - .' N ¥ - e
loai bi viii (hoac cat dau) & gan may it )N 5

Iwong niy Cam ting mot dong dlén 12

trong cuén day C2 nhd do mdy phat hien _ o
cho ta sy c6 mat cha vat diin cdn tlrn s TR H‘nh25 o

3. Nang luong (ttr) clia he hal mach élen km mang dong dlen lign két cam u-ng

" Xét hai mach_c’ilt_an kin d_at canh nhau (rn_ach_h_én_ ket f_;a_n_}_ 1ing) c6 do tu c4m

'Ly, Ly (khong c6 15i sét ti¥) mang dong dién iy, i, twong ng. Do hién tugng hd
cam nén niang luo‘ng tir tm(mg W cua he bao gom ndng lwong tu tru'dng Wl, W,

: LR o o Laid
cﬁatfmg mach: WI = W, = 222 .
\ianangiuc_mghécam e EE R R
le M1112 - ST (_'2.-15)..f.. ..

4]

Cuon thu - / Cuonphit




- goc véi hai thanh ray song song nim ngang va

(M 12 hé s6 hé cam giira bai mach). Nang lugng hé cam c6 gid tri duong hoac

. am tiy theo tir thong do mach ndy gli qua mach kia 1a duong hay am, nghia la toy

- thuoc vao chiéu chia dong dién i) va i, chay trong hai mach. Vi vay ta c6 thé viét:

-2 3 :2
TA1 Loi5 .
1l+..22

! Mg, . (216)

W:
IV—BAI TAP Vi DU
Vi du TS Co

- MotthanhlﬂmloalMN chJeudalMN Lo oo
- dien tr¢ R, khoi luong m = 100g, it vudng - /

n6i véi ngudn dién-'_cé.Sua’f dién dong’ & Hs Ut

théng dat trong i truongdeu ¢6 cam tng tir B
huéng thang dimg xuong dudi va do 1on B. Hé _
© s0 ma sdt gitia thanh MN va céc thanh ray bing . -_

L. Bo-gua dién tr&y ¢ic thanh ray, dién -

trdy tai cdc ché tiép xtic (Hinh 2.6). Mo t& chuyen dong cha thanh MN. Giai thich
Vi sao thanh MN- chuyen dong sang trdi véi gia t6c bién d6i nhung sau do6 lai

chuyén déng véi van téc khﬁng déi. Tmh Vﬁn toc do
' - Gidi _ _ _
Khi néi- vé‘i‘ ngudn, trdng ‘mach c6 .

'dong dlen I:1= g
. R

_ Vi dlén tré cua céc thanh ray va day dan %/ ' ‘ : _\7 A/é/
_khong ding ké ‘nén cudng do dong dién I 7. . Lo e

~ Kkhéng. phy thudc 'Vélowtri-cﬁa thanhMN- o _
4

- Hinh2.7

_ Dong dlén I nam trong tr truding B nén
-~ chiu tic dung cha lyc tir F. Lyc nay c¢6
phuong vuong goc voi mat phéng chita thanh - -

MN va B ¢6 chiu xdc dinh theo quy tac

bantaytral F BI[—B—EWI-
o . Rer

42

Lu’c tu F lam cho thanh MN chuyen dong sang trdi. ‘
~ Thanh MN chuyen dong cat vuong gdc cac duomg cam u‘ng tu nén & hai ddu

thanh c6 suét dién dong cAm tng e, =Bvl (sm(v B) = 1)

Ap dung quy tic ban tay phal ta xdc dmh dugc chiéu dong c’hen cam ung I
trong mach huéng tr N'— M (Hinh.2.7). '

Kh1 d6 thanh MN chiu thém téc dung cla : _
L= Luc F' nguorc chleu véi F (theo quy tac ban tay tra,l) va cd dO lon s

L ey
F'=Blcl"z' € oif=
_' ~_.R+r=_‘ R+r

- (F" ta”tr'lg theo_-v_)‘Z e
- Luo ma sat Fms cung phucmg Vi nguorc chleu vGi- F cH do 10‘n

'Ap dung dinh luat i} Nlu—to’n F F' F 'f—"r'na. S

gt B S
R+r R4t g = ma _
_ BI( = Bl) _ Sy
m(R+r) o

") cho thay khi v tang thia glam
Gia téc a triét tieu khi:

BI(& '—'-Bz'viﬁax) e

m(R +1) _:.Hg_ o .
%’Bl = um (R * r)
_ ::’Vmax e g

B

| Vlduz

Ong déay b df‘) tu cam L O 011—1 duac néi vao mach nhu hmh 2 8 Cho blet

%9—16\/' r-1£2 R=7Q. KhoaKdangngat hic t=0, dongK

a) Tinh cu(‘mg dcj d‘_(‘)pg di{en trong mach ngay khl dong K (t=0). "
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b) Sau khodng thr gian bao lau, thi cudng do dong dién trong mach bang 0,2A ?

Gidi

Khi doéng K, trong mach co hién "R I
tong tw cam suit dién dong ty cam béng I |

. N R : ; . . . %, r
.wa}l . Dinh luat Om cho toan mach : - y 1 K
At - , ' . - .

1.
AL ;
%’ LZ"_:__(R+T)I  Hinh28

a) Truoc kh1 dong khoa K< 0) i= 0 Kh1 dong mach (t = 0) ¢ hién gng tu
cam, dong dien khfmg tang lén ngay dlro‘c I(t = 0) 0. '
b) ThaY 1= O,ZA'Vﬁo Phudng trinh trén - ¢ __L ALy
ety R+ R+DM

¢ '16-—02A 1.'

trong-dt’) RANRS
ST TR 8

L Al_
(R+r)At

- _.__Vay .; :

hi L —1}—1— = 0 = /_\.1 0 nghla i khOng b1én thién. Luc dé phaﬁ ¢
. R +1) At : .

Al AR 1)
‘_ Wzoo—w;»———>>1:>m>>
CAR+1y - T R+r

L

Pai luong : © =
gian cdamach : 1= —=— = 201 o5, 10

‘Vay khi: At > -1,25.10_33',-1:11‘1 cudng d6 dong dién trong mach bing 2A.

a4

L , €6 thit nguyén 13 thoi gian duoc goi 1a hing 56 thoi
+r _ -

Vl du3

Hal vong day siéu dén gidng nhau du'oc dat dong truc xa nhau : mit phing cic
vong day vaong géc véi truc chung clia hai vong. M&i vong c6 he _so tu cam L, cé
d(‘)n‘g dién i cling chiéu chay qua. Cho hai vong day tinh tién lai gﬁn nhau.

a) Tim cuong do dong dién trong mdi Vong khi chung sat nhau
~'b) S0 sdnh nang hrorng trude va sauchia he. '

‘Gidi:

o a);D'o' céc vong day 1a 'si'éﬁ:: d'ﬁn"nén:ohﬁng khong 6 dien trd. Vi vay, néu dua
¢dc vong day lai gan nhau sur gla tang sudt dién dong cd the lam cho dong dien

tang lén vo han
Khi cac vong day con b xa nhau i thong qua m01 vong day la (D Ll

voii=1, 2va11—12—1

Khi dua cdc vong day lal séi nhau do thc dung ho cam ma c6 them tir thong qua a
mdi vong day (vi hai vong day giong nhau nén khi hai vong ‘day sdt nhau M L) do
6 tir thong ¢ qua mbi vong day kh1 do bang (I)f— Li'+ L1 = 2L1 L 5 -

véi i'la cuomg do dong dlen qua mbi vong day khi do
D¢ tranh dong dién_téng- Vo han l_:a phai c6 :-CIDi_ = fo -;> i'= 125~ = -%

 b) Do bién thien nang lugng clia he | AW = W + W,

vi: W= indalid o2
L2 2 E

b ’-,_1 | "'.2 Li? -
- Wf = *2—]_,1 ELI -+, Ml l = ZLI =

Tit d6 : AW = —Ii,_ o
D6 chinh la nang lu‘(mg can thist de dua céc vong day 1a1 gan nhau Trong
tm’ong hop nay, AW <0, vi cac vong day hut nhau IR TR
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Vidud

a).Hai cu6n thudn cdm Ll vd L, mic n6i tiép sao cho tir thong sinh ra boi

chung cling chiéu (Hinh 2.9a). Chung minh ring do tr cam tuong duo‘ng béng :
L Ll -+ L2 + 2M : :

b) Néu tir thong sinh ra boi- chung tral chiéu nhau (Hinh 2. 9b) thi do tw cam

tuong dlrcmg bang bao nhiéu ?

LM Lo L MN L

Gidi : S
- a) (Hinh 2 9a)

' Sual; dlen dOng cam ung trong cuén 1 gay ra bO’l do ty cAm clia no 1A

Suat dién dong cidm u'ng trong cuf)n I gay ra bo‘1 su thay d01 dong dlén trong

| 'cuonZIa ey = Ml'
Vi tir thf)ng ho cam cung chléu vcn tir thong ty cam’ nen ta co.
e =y +epp)= (Ly + M W
'.Tuto‘ngtu' “CB ‘=;—(622 +621) = (L2 ~+~M)1 S -. - ', ' (2)
'uAB—uAC+uCB—(L1+L2+2M)1—L1 | |
L L + L2 + 2M
: b) Trong tnrong hop nay i thOng hd cim chong lai tir thong t cam.
DGi véicuon 1: ey = -—Llll. va ejp = Mi"
- upe = ey + e1'2).:_= L - MY
- .}.)(“ii'_‘s.f(’ﬁ'cu:(“jn 20

“ucp = —(ex +eg1) = (Lg — M
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Cupp = Uac +tupg = (L + Ly ~2M)I = L'
L=Li+Ly-2M - |
Vl duS '

| Hal cudn.cam L; va LZ, dlen tr& khong dang ké duoc mic song song (H‘mh
2.10). M Ia hé s6 hé cidm cla chung Hay tim dé tu cam tuong dlrcmg clia mach.

i}

© X¢t hai trudng hop _ N _ |
. a) Tix thong ho cam b6 sung cho it th()ng tu cAm

A

cua hai cuén.-

b) Tu thong hé cam chong 131 tu‘ thong tu cam cua /M\
“hai cufn, : S
a) Cuon 1 - 61-1'3""'—1‘-1“11-‘-7' S At i} B

uAB = —(611 + 612) = I"lll '+‘ Mlz

Cu@l’l 2 TlIO'l’lg tll' uAB = L212 + Mll ;
Suy ra: ij = upp- _22”_ Sl
‘ L1 =T ;
=M SN
1= U g — Ly R
2 = UAB- Ny S 2
AR 2 RN o
o Ly Ll +L2 - 2M
1. =13+ 13 =Uap 5 | T UABT 3
T
E | L Ll :

Car




o 2
’ LILQ—M
=Li'=> L=
UAB L, 4L, -2M

“b) Lam tuforng tu nhu trén, ta dugc :

48

2
" 'mat phéng nam ngang, c6 2 thanh kim loai

- va ludén vu()ng g6¢ v6i ching. Di¢n i1 cta

~ céc thanh va huéng lén phia trén. Ngudi ta -

L 2.2.
. day thi ha1 ch dlén tich clia mat pha.ng khung S = lem’. Khung day thit nhét

JUAR T Lll'} - Ml'z

upp = Laiy — Mij

Ll -ME

Tfong_ mot mit ph:?mg nghiéng o so véi.

¢6 dinh song song cdch nhau mot khoang /,-
néi v6i nhau bang di¢n tré R (Hinh 2.11).
Mot thanh kim loai MN, c6 khéi lugng m,
c6 thé truot khong ma sét trén hai thanh kia

thanh khong déng ké. C6 mot tir trudong déu
khong ddi B vuong goc véi mat phang chita

Hinh 2.11 -

tha cho thanh MN truot khéng co van toc - |
ban dau : '

- a) Mo ta hlen tlmrng va giai tthh tai 520 van 16c v clia thanh MN ting t&i gid tri -
oo dal Vinaxe T Voo (gi thiét hai thanh song song ¢6 chiéu dai di I6n).

‘b) Thay dlen tré bang mot ty dién ¢6 dién dung C. Ching minh rang lyc can '.
: chuyen dong ti 1¢ v6i gia t6c a cOa thanh. Tinh gia. toc nay. Gia toc clia trong

truong bang g.

(T rzch péthi chon hoc sinh gidi qudc gia mon Vit lz, nam hoc 1985-1 986) s

Tai tam cua mOt khung day dan tron phing bén kmh r = 20cm cb modt khung

L cony = SO _vong day, khung day thit hai ¢6 1y = 100 vong. Cho khung day thi

hai quay xung quanh mot trong céc dudng kinh cia khung day thir nhat véi

IR Tl LM e P e e

toc do o= 300 rad/s. Tim gid tri cuc dai cua suét dién déng cam Ung xudt

. hién trong khung day thi hai khi cho dong dién I = 10A chay qua khung thit

2.3.

Hay tmh luc tu tdc dung lén doan day dﬁn cu(mg do dong d1en I chay qua -

2.4,

nhat. Cho bi€t hic dau mat phéng hai khung tring nhau.

Hai thanh kim loai dit ndm ngang, song song v6i nhau; cach nhau / = ZOcm'

c6 dién tré khong ding ké dwge dat trong tir trudng déu cé cam ing tix

‘B =1,5T va vuong gbc voi mit phﬁmg chita hai thanh ; hai dau cta hai thanh n6i
R mot nguon dién c6 suat dién dﬁng F=0.5V. Mot doan day dan thing c6 dien

- o R = 0,020 duge dit trén hai thanh, vuong g6c véi hai thanh va truoft trén -
“hai thanh do do tac dung cha luc tr vo’l van t6c V= lm/s ' '

'doan day dan cong S 931 lam doan dﬁy dén chuyén dong, cong suat % _

lam néng doan day din va céng suat Wg, cua nguon dlen

‘Mot vong day din duomg kmh d duoc dat trong i trucmg deu 6 cAm’ u'ng tir

B song song véi truc clia’ vong day Hai thanh kim loai manh ¢6 mot ddu gin

véi true di qua tam O clia vong day va Vuéng 26¢ v6i mat phang vong day ; cd
‘hai thanh déu tiép xuc dlen vm Vong day va 1iép xuc dlén v6i nhau tai O

1. Ban dau hai tharth s4t vio nhau, sau do mot thanh dung yén va thanh k1a
quay quanh O voi 16¢ do goc ‘o’ Tinh cuong do dong dién qua 2 thanh va qua -

vong day sau thoi gian t. Cho biét dién tré- cua mﬁl dcm vi da1 cua thanh kim
loai va cua vong day dén Ia I.. : :

2 Bay gid cho'ca ha1 thanh quay voi toc do goc 031 va @ (0)1 >032 ) Tim hleu

- dién th& gifta hai ddu méi thanh Xét hai tru’cmg hUp ha1 ‘thanh quay cling

chiéu va hai thanly quay ngitoc chiéu nhau. -

Gt ¥ Truée hét, chung mmh cﬁng thuc cua suat dlen dong cam u’ng

2.5,

B0
€o ="

_Tren mat phang nghiéng goc o = 6()° 50 V6 mat phang nim ngang co 2 thanh

kim loai ¢6 dinh duorc dat song Song vl duo‘ng ddc chmh cich nhau mot

' khoang I'= 20cm, noi véi nhau & mot dﬁu bang d1en o R=20Q. Mot doan day

din thing AB, ‘dign 1 r = 142, kh01 lwong m = IOg, dat vuong goc voi 2.

* thanh, ¢6 thé trugt khong ma sit trén ‘hai thanh va ti€p xic dién véi hai thanh -

* . dé. He thong duoc dit trong mot tir trudng: déu: Bco cam Ung tr B =2,5T -

' 4-BD.DIENHQC 2 &




R huéng thang dimg lén trén. Ngudi ta tha cho doan day din AB trugt khong co

© 1At Ve TID Vo chiéu va cudng do
~dong dién qua R. '

2.6.

van (¢ v cha doan day AB chi tang dén

b) Thay ddi dien r& R bang bo dlen cé

- trugt trén Ox, Oy . va lufm luén ti€p xdc -
- v6i Ox, Oy trong qud trinh truot MN
: _'_'luon 1uon vuong goc voi ducng phéan glac'_

_gii¥ khong déi bing v. Toan b he thong
' 'trong 'mot ¥ tru‘o'ng déu c6 vecto cam ing

véan t6c ban ddn (Hinh 2.12).

a) Mo ti hien twong vh gidi thich tai- 520

dién dung C = 0,08F. Chuyén d(‘)ng cua
AB co tinh chat th& nao 7

Mot doan day din thang Vo han ducc cudn

thanh mot géc xOy = 2B, dat trong mat e
phéing nm ngang. Mot doan day din MN

clia goc xOy (H‘mh 2. 13) van t6c truot

1 B vuéng goc vm mat phang x0y. L . Hinh213

-+ Gia st ban ddu doan day MN chuyén dOng V] O Xac dinh cu’o‘ng do dong
* dien chay qua MN. Céc day dan trong mach déu 1am bang cing mot chét, déu

27

- Oz, trong ‘mot iy trudng cd vecto cam Udng B huéng theo truc Oy vuong -

_'cung ti€t dién vaco dién tm r trén moi dcm vidai.

Mot khung day din hinh vuong canh a, c6 khéi luong m va dlén tré R, ban

dau narn ‘trong mat phang théng dung xOz (cac ¢anh song song véi truc Ox va - 1

' goc voi xOz va c6 do 10'n B bién thién theo toa do z (truc Oz hudng thang

a du'ng xuc‘)ng du’cn) theo quy lugt B = B, ~ kz, (B, v k 1a cdc héng sd). Truyén

cho- khung mot vin téc ban ddu vy theo phuong ngang Ox va khung chuyén

- dong trong mat phang xOy Nguoi ta thiy sau mot thoi gian, khung dat duoc

van toc khong doi bang v. Hay tlnh V. Xem nhu tir thOng gui qua khung duoc- _' }

" tinh théo cc‘)ng thirc O =2’ B v6i B1a cam ung tir tai tam O cua khung.

2.8,

Hai c’uQ_n‘ day Sleu din (cé dlcn tres bang 0) mac. song song, c_o 4o tu cam a

- L,, L, n6i qua dién tr& R v6i nguén dién c6 sudt dién dong &, dién trd trong r.
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2.9. Hai 6ng day c6 d0 tu cam lin luot bing

e R e B

Déng K. Tim cudng do dong dién dn dinh trong cdc
~cudn day doé va cuong do dong dién mach chinh. Bo
qua su hé cam gifia cac cudn day (Hinh 2.14).

L, = 0,003H va L, = 0,005H duoc méc néi tiép véi
nhau sao cho tir tru’cmg do Chung gay ra cung chléu
_ -khl d6é do cam tng cua hé (bao gorn ch do tu cam va hé 50 hé cam) bang

Hink 2.14

| L= 0,01H. Tim do cam ung cha ca hé néu néi lai cic. éng day sao cho tir
trLrong do. chung gay 12 c0 chiéu d6i nhau (song van- gnr nguyen vi trf cla B

- chung d01 Vi nhau nhu tmo’c)

2. 10 ‘Hai vong day dan phang hmh tron ‘tam 01 va 02 (O 02 = a), ban klnh R,

vaR, (Rl, R2 << a) co cung truc Tinh hé s6 h cam M cua chung

2 11 Trong mach 4] h1nh 2 15 cac cuon day cd dﬁ tu.' . Kl '.K'):.. |

cam Ll val, (d1én tre thuan khong dang ké) pm co 3 _l_ o
Lig. o -[- fr -3k

khoa md Nguo’l ta dong khoa KI va khi dong trong L0 Hinh 20507

suat dlen déng & va dlen trof trong T. Ban dau hal':.

' Ll dat gla tri 10 thl dong khoa K2 Tmh cac gla tn -
,cu01 cung Ilva Iz (kh1 da khong do1) cha cée dongi': G

11 vi 12 chay qua 2 cuf)n day

Xét tru’dng hop dﬁng thoﬂ dong ha1 khoa tmh Il va 12

(T nch Dé thi chon hoc smh ng quoc gm mon Var lz, nam hoc 1991 1992) '

2. 12%, Trong cung rnOt mit: phang VoI mOt day dan thang dai vo han mang dong
. dién 1 = 40A nguoi ta dat hai thanh klm loai song song voi day dan céach day -

' dan mét khoang XO = lcm va cach nhau /= 0 SCm (H‘mh 2 16) Mot doan day
~, dan AB dai / duo’c dat tlép xiic dlen vl 2 thanh PR

~ Tim higu dién thé xXudt hien’ glua 2 ddu day ABkhi | . + XO
cho AB tmO't tmh tién trén 2 thanh Vol van toc - - ‘A - r
G Ad ()th
ol y:Ap ungc ng Li(ef d(l) BdS ik 216
. 51




. 2.13. Mot dia kim loai ban kinh R = 25cm quay quanh truc clia nd véi toc do goc

o = 1000 vdng/phit. Tim hiéu di¢n thé xust hién gifra tam dia va mot diém

trén mép di 1a trong 2 trudng hop :
a) Khi khong dat trong tur tru’orng

b) Khld"aquay trong tu'truo‘ng Bvuong gbe véi dia va cé cam ung wB= OOIT
2.14, Mot cuOn day dai / = 20cm, gém 200 vong dﬁy, dudbng - R, L
‘ kmh d Zcm va txet dlen cua day So =0, lmm dign trof ' ‘

- sudt’ pm 1 72 10 Q .m. Méc cudn day Vo m()‘l ngudn -

dien khOng d6i c6 sudt dlén dong €= 10V nhu trén hink
C2. 17, dlén tro Rl =5Q 3 dlén trgy trong cua nguon cha- -+ Hmnh217

“day néi va ‘khoa K khong dang ké. Ban ddu khoé K & vi tri 1. Sau khi dongf . X '
. 6161‘1 trong ong day da én dinh, ngucn ta ddo T4t nhanh khod K tir vi tri 1 sang -

vitri2, Tim nhlét luong tod ra trén dién tro R1

' 2 15%, Mot khung day diin MNPQ hinh chir nhat co cac canh_
A va b; chuyen dong tinh ti€n v6i van toc v khong doi
theo phu'cmg vuong goc v6i mot diy din thing dai vo han _ -
" nim trong mat phing clia khung va song song voi canh 1o XD
B

I\QoM

<}

PQ clia khung (Hinh 2.18). Trong day dén thang c6 dong
dién I chay theo chiéu nhu rén hinh v&, Tim suft dién o
dong cam ng xudt hien trong khung khi canh PQ cha P N
khung cdch diy din mot khoang d. Xdc dinh chleu cla '
.dong dién cam ting trong khung '

Hinh2.18 '

'Gm y Ap dung dmh nghla suat dlén dong clia nguon (bang cong clia 1uo la

.

s }arn dlch chuyen rnot don vi dién tlch) %’ ZE , Voi E =— , Flaluc

-'la E 1a dien truong la

B 2 16 Mot fir truong khong deu ¢6 vecto cam u‘ng tr B vdi do 1on phu thuoc vao vi -

, tr1 trong khong gian (hé toa do Oxyz) duoc x4c dmh nhu sau :
: kX B --0 B —kZ+B0 )

. (Truc Oz hudng thang ditng lén ph1a trén kva BO 1a cdc hang so cho truo’c)

sy

- Goi y Vi khung sieu din c6 dién rd R 0 nén e,

" khéng ma sat trén hal thanh sao cho hai. =

- ban ddu Vi nhir trén hmh 2.19. Tlm bléu-_ -

a) Hay mo ta tlr tru'o’ng do.

b) Mot khung day siéu dén uén thanh hinh vaéng canh d, khong bién dang,.
kh6i lugng m, do ty cam L, dugc dat ndm ngang trong tlr trudng d6. Ban dau-

tam cua khung tring v6i gdc toa do O va cdc canh song song véi truc Ox, Oy ;
ngudi ta tha khung cho 16 chuyén dong. M6 ta chuyén dong ctia khung va

-vié’t biéu thﬁ'C chia cuc“mg do dong dién cam fmg chay trong khUng.

d(D
' dt

2 17 Mot ong klm Ioal hmh tru rong, tlét dlen 14 mot hmh vanh khan o) ban kmh
- Ry= 120m R2 = T4cm va chiéu cao h = 10cm dugc dat trong mot i truong"

- déu ¢6 cam u'ng B hu‘o‘ng doc theo truc ong. Tim cuo'ng do dong dlén cam -
Atng xudt hién trong ong khi cam ttng tir c6 do 16n. tang i1 1¢ v6i thoi glan [

B = kt, v6i k = 107 T/s Cho biet d1en tré suat clia: kJm loax lam 6ng |
petawam
2 18. Hai thanh k1m loaJ nim tren mat phang nam ngang, song song véi nhau cach o

~nhau 'mot khoang I, duoc dat trong mot tir trudng déu c6 cAm g B hu’ong e

thAng lén phia trén hal dau clia hai thanh néi véi mot dién r&6 R (Hinh 2. 19)
Mot doan. day AB khoi luo'ng m, du’oc'_- e TE e :

dat vuéng goc v6i hai thanh cé thé thwgt S i ) ,f:." -

diau A, B ludn luon tiép xiic dién v6i 2 - y
thanh. Bi€t doan day AB truot voi van toc’ -

thuic cuo‘ng do dong dlen 1 qua dlen tw R.. : 5 '; - Hink 2 19 |

2 19. Mot thanh OM din d1en c6 khéi luomg m, “chidu dai r c6 the quay trong
mat phang nam ‘ngang quanh mot ddu O c6 dmh Dau M clia thanh.cé thé
trugt khong ma sét trén mot day dan’ udn thanh mot cung tron AB tarn O béan
_ kinh r, mat phang cha Cung tron AB nim ngang, 114 diém chmh giua clia

. cung (xem hinh-2. 20) Tﬁm O va dau A ¢lia cung day ddn néi v0'1 nhau qua' '
mot cudn day co do tu cam L ta c6 mot mach dién kin OMALO ma dlen tro _
-bang khong ' : . o R : .
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Tao mot tir trudng déu c6 vecto cim dng
tir B thing ding trong vong tron. tim O L
ban kinh r. '
Ban dau, ddu M ctia thanh ding yén ¢ vi
iri 1. Vo thei diém -t = 0, ta truyén cho
"M van t6c v theo hudng tiép :tuyé'n vii
‘cung tron AB tai L. '

. a) Thanh M s& chuyén dong thé ndo 7 Viét
phuong trmh chuyén dong cua thanh ay

. . Hinh2.20
b Van toc v co gla tn nhu: thé nao ‘thi thanh OM khong quay qué 90° so vdi OI ?
- 'Cho blet rnomen quan tmh cla mot thanh dOng nhat chleu dair, khoi hIo‘ng m

S . 2
' dm véi truc vuong goc Vi thanh qua mot du thanh I =

"mr

. . (T nch De th1 chon hoc. smh gmt quoc gia mon Var i, nam hoc 1998 - 1998)."
o220, Mot vong déy ménh cch dien khéi lu'orng m, mang dién tich q phan b6 déu

- trén vong, dugc dat trén mat phing nim ngang trong mot tix truo’ng déu co
ca.m tng i B song song v6i truc cla vong Khi d6 16n cha cam ng tir B gidm

déu dén gia tri bang 0 thi vong day s& quay quanh truc ctia no. Tim téc do goc
coO cua chuyén dong d6. Bo qua moi ma sat.

2 2.1 Hai Vong day sién dan khep kin ¢6 hess - A B
' tw cam 2L, (vong thit nhét) v L (vong thit _—

" hai) dugc [ong vio mot thanh hinh try
khéng ¢6 tir tinh, mat phing chia méi vong
duge gifr cho vuong géc véi truc clia thanh - : .

- (Hinh 2. 21). Vong thit nhét duge glu 0. SRR o Hinh22l

dinh & vi trf’ A, vong ‘tht hai 6 thé tru’o’t khong ma sat. doc theo thanh Ban dau .

c6 dong dién cuong do T= 1A trong vong thit nhat, vong thit hai & rit xa vong

thii nhat va khong cb dong dién. Nguoi ta dua vong thit hai lai gén vong thi

nhat, to‘l vitri By khi d6 ¢6 dong dién cuong do I, = 0,5A trong vong thif hai.
_Hay tinh : he s6 hd cam M giita 2 vong day ; cuong do I cta dong dién trong
vong | thu nhat cong can thlet dé dua vong thd hai nhu trén.

- 2. 22, a) Hai vong day c6 ban kinh ldn ot Ar va R (1 = R) duoc dat 'sa0 cho

ching ¢6 cing mét tryc va tam cla hai vong day cdch nhau la h (Hinh 2.22).

Cuong do dong dién trong mot vong day Ialy, trong vong day kia 1a 12 Tinh

luc fuong tac glua hai vong day.
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b) Tinh he s6 hd cam giffa hai vong day & vi tri nhu cau 1.
¢) Hai vong day 1am bing chit sieu dén, vong 16n c6 -
- hé sO wr cam L,, vong nho c6 hé s6 oém L;. Hai L
~vong c6 vi trf tuong dng nhu & cau b, véih =R, ' OC®
-cuong do dong dién trong vong i6n 1a '12, trong vong h
: nho 1a I], dong dién trong hai vong cling chiéu. Néu o
~ giit nguyén truc clia vong ‘nhé (tring v6i truc cla

vong 16n) dua vong nho lai. gan lam cho tam cla
- chiing trung nhau ¢h = O) thi cuong do dong dlén_‘ :

CHinh 222

o trong vong nho s& ¢6 g1a tri 11 bing bao nhitu 3 ?:

: " (T nch Dié thi doz tuyen quéc gm tham du ki thi Olympzc vgeli Quoc t& ndm 1997) :
2 23 Hai thanh kim loai song ‘song, thang dung, mot ddu ndi véi mot tu dién C. Mot

doan day dan MN do dai /; khéi luong m ti vao hai thanh kim loa1, tu do trugt
khong ma &t xudng dum va 1uon luon vaong goc VO’l ha1 thanh kim loai do.

-' - Toan bo he thong dat trong mot tu truong deu co Vecto cAm tng tir B vufmg
gdc voi mat phang hai thanh kim loai (Hinh 2.23). Bo qua dlen g mach

2) Tinh gia toc a cua MN va sy blén déi nang luong SR '_ (Iji o
'.trongmach TR R I S 1
b) Bay glo dat hai thanh knn 10a1 nghléng Vi mat. R E S it

phang nim ngang mot g6c . Do 16n va chiéu clia: -

- cam éng tr B vin nhu ¢il, Ban ddu MN d‘lIOfC tha tir

v trf cdch dau dudi chia thanh kim loai mot doan a.
“Tim thoi- glan dé MN bit ddu roi khoi thanh k1m : SRR

loalvavantoc cuaMNkmdo Lo SR H‘nhz"’s'

' 2.24. a) Hiy chu'ng té khong thé co o truong tang theo truc Z néu tir truo‘ng nay =
chi co: thanh phin theo Z Xct mot. 6ng tru-co. chua Cac duong suic tu’ hay-

_rdB
o 2dz

.. chung to IBr'
| b) Mot vong day tron dlén trdy R ‘ban kmh 1, khm lu{mg m Toi vio tir truo‘ng

khong déu, c6 cic dudng stc d6i xing xung quanh truc’ hmh try. Tam cua -
vong tron nim trén truc hinh tru con mit phing vong tron w()ng goc V6 cac

dB,
dudng siic . Cam u'ng [ blen thlen doc theo tryc z (-«a——— ¢ 0)
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Viét phuong trinh biéu thi chuyén dong roi clia vong day trong tir tradng. V& dé thi

. bidu dién sy bién thién cia van t6c theo thoi gian. Tim van tdc cudi clia vong day.

(Trich D¢ thi chon DI tuyén Olympic Vat li Canada thdng 3/2000)

2. 25 Cho mach dlen ¢6 s6 dé nhu hinh 2 24, Ciu chi co

2 26 Mot ong day ban vo han Cl (la mot nita cla mot ong day dai vo han) c6 truc

kho4 K ldc t = 0. Hoi sau bao 1au c4u chi s& bi dut ? __,,,H_;::}__M___
Cho biét nguén dien khong déi & = 10V, dién trg

c6 do tu cam L =5H. Bd qua dién trd khoa K va cac_.' .

'a) Chung minh rang, hé s& ho cam.
M g1ua Cl va G €6 bleu thie : ©

R .
dién tr6 Ry < 'R, va chi chiu duoc dong dien di qua L @ ] :
no co cuong do nhé hon Inax = 3A. Ngudi ta dong - Céu chi

]_L. R>

trong r nho khong ddng ké, 'c'uon' day L thudn cam .|-——’W‘m“

day n01 EO Hinh 2.24

: Ol.x,_ mit glo_‘t han & S,‘cac, _vong dayco ban kinh a_l, s6 vong day trén mot don
Vi chiéu dai 12 n. Dat dong truc véi Cy, trude Cp, mot vong day din phiing
hmh tron C2 co tam Oy, ban kinh az cach Cy mot khodng 0,0, = d, véi

d>> al, d> a2 Vong day Gy co dlen tro R va hé s0 tu cam L (Hinh 2. 25)

o 2 7
M = Pymnaj 32 :
4d>

" - b) Ngudi ta néi hai dau 6ng' day Ci voi mot'nguon men Knong doi dé tao ra

- truc ng ¢ bleu thu‘c (Hmh 2.26)

dong dién cudng do Il chay qua ong day. Hay mo ta hién tugng xdy ra 6 C,

khi dé. Tinh dién luong 16ng cong Q da chay qua net dlen thang day dan C,.
Cho biét cam tmg tir do mét ong’ _ .
day mang dong dien I gay ra tai = A <z 11

diém A bén ngodi Ong, nim tren §,

il

r—i

_gn Hinh2.26
B A= -

(cos OLI ~COS Otz)

© Véinlasé vong 'day trén mOtfdo‘n Vi chidu dai ong day.

2.27. Mot day dan bing déng, tiét dién déu dugc uén thanh mot vong tron dudng
kinh d = 40 cm. Tha vong roi trong mot tir trLro‘ng déu ¢ cdm ung tir B bién
thién theo do cao H theo quy luét-: '

B= BO(1+aH)Vo‘1BO—02T a-OS

Gia thiét trong khi roi, mit phang’ vong day ludn 1u0n nam ngang. Tim van t6¢ -

- 101 déu ciia vong day. _
- Bo qua su’c can cua khong kh1 cho blet kh01 Iuong rléng va dién o suat cua

"dongla D= 8910kg/rn p—~1710 Qm.__ )

2.28. chrofaZOtron 12 may gla toc hat nang luong cao, trong do tir truong B(t) va-
t4n s goc o(t) cua dien ap xoay chléu dat-vao, may blen thién “dong b(“)” theo

. thol glan t.

'a) Hay tim bléu thuc hen hé glua (D(t) va B(t) de hat duoc gla toc chuyén‘ .

dong trén quy dao on dinh VOI ban kinh khong déiR.’

"“b) Quy dao én dinh gom cdc ita du'o*ng tron v doan thang Tren Cac doan
dlxong cong, do tdc'dung ctia tir truong, cdc hat chuyen dong tron v6i ban kinh o
= 33m. Bén kinh nay duoc gt nguyén trong su6t qud frinh tang toc. Tren' )
cdc doan duong thang, hat du’oc gia toéc bon dlén truo‘ng - Téng chiu dai

qu¥y dao 1a /=208 m. Cic hat protf)n (nang luo‘ng ngh1 Ey =938 MeV) bét dau‘:' o
. duge tang toc voi dong nang ban diu 9 MeV. Sau qud frinh ting t6c, chung co
nang luong 10 GeV Cho biét. trong gud tnnh tang toc t6c do tang trung b1nh

'cua tir tru’o’ng 1a %— 04 T/s Hay xac dmh

a) Tri s0 ban ddu va tn 6 cu01 cua tan so f cua dxén ap xoay chleu G1a thlet

do tang nang luong cua hat sau moi vong quay la rat nho.
b) Khoang thol gian tang toc. tong cong At G
- ¢) Do tang nang Iuo‘ng trung binh AE ciia hat sau m01 vong quay

-d) S6 vong quay va tong chleu dal duong dl chia proton trong qua trmh tang' '

- tO¢ nay. ‘ _ . _ _
B qua anh hu’ong cha dlén tm’o‘ng do sy thay d(n clia tit truo'ng gay nén.

2.29*. Mot thanh kim loai OA Kh6i lugng m; chidu dai a, ¢6 thé quay v do qnanh
~ truc thing dimg Oz. Piu A cia thanh tya trén mot vong kim loai hinh tron, tam - -

O, ban kinh a, dat c6 dlnh nam ngang. Dau O cla thanh vd mot diém ciia vong
kim loai duoc ndi véi dién tré thudn R, tu dién C, kho# K vi ngudn dién E,




\ tao thanh mach dién nhu hinh 2.27. 11é théng dugc dat trong tlr trudng déu,

 khong déi, ¢6 vecto cim ing tix B huéng thing ding Ien tren.

2. G1a sUf nguon E co suat dlen dong khong d61 %0 .

ti€p xdc va dién trd cua nguﬁn E 13 nhé khong

“Ban dau, khod K md, w dién C chua tich dién va

L Thlet 1ap he thitc gifta t6c do géc o cla thanh' ] : | I _
. OA VA dién tich q cha dien sau khi déng K. R

_ . a) T“1m biu thue cua m va q theo tho'1 glan t. .
L b) Tinh. m vaq sau thi gian t d l(m Khi dé hJeu dien the gitta hai ban-ty dién -

Dién tré cua thanh OA va chia vong day, dién trd .
cua khod K va cac day n6i, dién tré tai cic diém

dang ké so véi dién 116 R. BO qua hién tuong ty
cam, moi ma st va luc can khong khi.

R

_. | N
thanh OA nim yén. Tai thoi diém t =0, dong khod K. Q c
=

th227 :

. co bang %"0 khong ? Tai sao ? Tim nhiét llrong téng cong toarTa o dlén o R.

| :; ' 3 Gla su E la ngudn dién xoay chleu c6 dien ap e=E, cos mot

- a) 'I“1m bleu thuo cua cu’ong do dong dlen i trong mach vi t6c do géc o cla

" thanh theo £

5 b) Tinh cucmg do dong d1én trong mach va toc do goc o cua thanh sau thol .
* giandirI6n. :

Cho biét : .

) . ; . DR o . . . ' . L R . . 1 .
— Momen quén tinh clia thanh OA ddi v6i truc quay OZ bang ﬁ?;ma2 .

- Nghiéni 'cﬁa 'phuong tﬁnh_ﬁiphan 3—X +ay =F (v6i y = y(x) v a 12 hiing s6)

o dang

| NeuF d hang 56 thi: y Ae * ﬂ

SR Néu F = dcosbx (d, b 13 hang SO) thi

Y = Ae (bs1nbx+acosbx)_

a2 +b2

| - '~ Chu dé
'-DONG DIEN XOAY CHIEU

LI THUYET VA BAI TAP vi DU

- MACH DIEN XOAY CHIEU CO R L C MAC SONG SONG VA HON I—IO’P

1. Ta da bist ; dé giai cac ba1 todn mach dlen xoay chidu co R, L, C méc néi
ti€p cén van dung dinh luat Om cho mach dién xoay chleu va cong ‘thitc tlnh c()ng
suat dong dien xoay chlcu ' : ‘

B .I'=EZJ~— va 9?’ UIcoscp R12 (V(ﬂ coscp = %) .' : (31)

Vot Z = \/R2 + (ZL - ZC) ZL = ooL ZC :“03% va ngoa1 ra, can chu ¥ rang do

dac tinh ca R, L va: C (suy tir cac két qua da biét) ma dléﬂ ap (hay h1éu dlén thé)

tic 1hox up trén dlen tro R cung pha vcn cu'o'ng do tifc tho‘l icha dong d1én trong

' ‘mach dlen dp tic thO'l u, trén cuon day thuan cam! | s6mm pha goc g S0 Véi i, va

di@n‘ ap a_i’c th(‘}i uC giﬁ_a 2 bantu dien tré pha'géc ' 5 50 véi i‘.' N(’)i chung; giﬁa dien

dpu dat vao mach va i co do léch pha q, i tanq) _ Z ;ZC :

Tuy nhién d gidi nhiéu bal toan dac blét la céc. ba1 todn mach dlén phuo tap, :

ngudi ta con van dung mot 86 phuong phap g1a1 thuan tlen duoc néu dlIO‘l day

2. Ap. dung phu:ong phép glan ‘do Fre- nen cho mach dlen xoay chieu

Ta dung cdch v& Fre-nen dé bidu dién cuong do dong dlén dién ap (va ca téng ‘
‘trd) trong mach hay mot phan clia mach dién. xoay chién. SRR

- a)Trong trucmg horp mach gom R, L C ghep n61 t1ép, dong dlén qua R, L C
12 nhw nhau.-Do dé: ta chon truc A 1a truc dong c’hén nghia 13 ta v& vecto I
phuong va chiéu triing .Vcn A (Acon duq_c goi 1a truc pha). Boi vi c'hén_ p vy gifra
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- o " 7 P B - i X ~ ,\. N PTON . N < a Ve
hal ddu cudn cam L sém pha goc 5 50 v&i cuorng d6 dong dién i, con dién ap uc

: glua hai ban ty dlen tre pha gée ~2~ $0 vai cuo‘ng do dong dién i, va dlén ap ug glua

hai ddu dién tr& thudn R cung pha vol i, nén ta vé : U 4
vecto Ug c6 cling hudng véi vecto I ; vecto ,ﬁL _
vuong goc‘vé‘i f 'vrél hu’é’ng-lén trén con vecto I_:TC' o o} ———
. ‘ U I
o vuong goc voi I va huong Xuéng du'o'l (ULva Uc- o R .
cling phuong Vi ngu‘oc chléu) (Hinh 3 1) Khl do dlén o Ue r
: apdatvaomachla S ST e SR ,
U UR+UL+UC- -(32) "
. Vitong tro cua mach bang Z \/Rz +(ZL Zc) N € )
© nén doi khi, mot cach hinh thuc nguo‘i ta v& gidn d6. -Z-L _
: '_vector tong tro Ve vector R co cung phuong va chiéu 5
VO‘l truc A vecto ZL vuong goc Vi R Va huong lén - Y ' ‘ =
. B A DR ‘
tren con vecto ZC vuong goc VO‘I R huo’ng xuong. 1N__‘ :
duéi (ZL va ZC co cung phuong nhung nguoe =R
- 'ch1eu) khi do vecto “téng wé Z la ZY
R+ZL+ZC, do dé tlr gidn dd vecto suy 1a S i 5.2
inh 3.
' bléu thu'c (Hinh 3. 2) Z= \/RZ + (ZL - ZC)
- '_ b) Trong truomg ho‘p ‘mach gém R, L C ghep ' Tc‘ '
song song thi dién dp: gifta hai’ ddu cia R, L, C la
-nhu nhau Do dé ta chon truc pha A'la tryc dién dp _ . T
cha mac:h nghla 1a ta v vectd U co phwong vi ~ Of—= A
_ S L
chleu trung vo‘l A Kh1 dé vecto IR (dong qua R) - R
| _cung hu’o‘ng vGi U vecto IL (dong qua L) vuong goc : _{L_‘, - |
. ‘vm U va hu’o‘ng xu(’)ng duo‘l (Hinh 3 3), vectof Ic Hinh3.3

' (dong qua €) vudng goc véi U va huong len trén (IC va IL c cung phuorng
nhung nguoc chléu) Dong dlén chinh clia mach la: '
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' .'so‘m pha so véi cuong do dong dién i chay trong mach . .

va C ghep ndi tIep nen uMB tre pha 50 VO'] 1 mot goc (pz'_"' |

f:‘fR_f_iL-FiC-.l A . (33)

¢) Trong trudng hop mach gém cdc phin tlr ghép hén hop (gom cdc doan

mach ndi tiép va cdc doan mach néty cd chita cdc phan tér ghép song song) thi ta
dua vao cach vé néu trén de vé glan dé vecto quay cho ting doan mach 61 cho ca
mach dién. ‘

Dua vio gian do Fre- -nen ta c6 thé xédc dinh duge bién do va gid trl hleu dung

(bing bién do chia cho 2 2 ) cua dai hrong cén tim, cung nhu do lech pha clia céc

dai Eu‘o‘ng bien déi diéu hoa :
. 3. Bal tap vi du : |
Vidu I o . .
“Cho mach dlen I’lhll’ trén hmh 3 4. Cho blet

u AB = zzoﬁ cos(lOOnt) (V)

S g 4“ e Hink3g e
Tim biéu thic cuo’ng do dong dlénltrong mach.-: v B

' Gaat . : R : L
Ta co UO = 120\/_V va do do U—- 120V m 10011 (rad/s)

‘ZIC = _C— = 20\/—_9 ZL = L(D 40\/_Q . 7

~ Doan mach AN gém. R vaL: ghep nol tlé’p nén u AN: :

goc M ‘ma tan(p1 Con doan mach MB gom R.‘ .‘_ T

Zg

. ma tan(pz = .

Theo de ba1 u AN lech pha so V0‘1 uMB mot goc E do do ta co glan do Fre -nen

nhu trén. hll’lh 3.5.

61~




Theo gidn dé : ¢ + 0y = z ;suy ra: t.an(pl =
' T2 tan g,

Ha % - = R? =21 7¢ = 402202 = R = 4002
R

Tac: z \/R2+(ZL—ZC) _20J_gz
=___~\/_A 10_1\/‘__\/-* 3,467
(ZL—ZC) ;Q

R 2.
'Bleu thuc cha cuo'ng c‘IO dong dién trong mach Ia:

o _ 2 R L
Va tan(p = - = ¢ = marctan.—i— = 1 tré pha so vo1 u.

1 = 3 64cos(10011:t arctan%)(A)

Vi du2 _ .
Cho mach dlen nhu tren hmh 3. 6 .
Ry . C
A -] B
v - \ Lf‘\ R3 B
@
. Chobict 1{"1-"':'25'9--112 15Q:R, = 156
C 5. 1041: L—%H R, - ~0 R,
n

“ugps 165J§ cosIOOnt(V)

T‘1m 50 Chl cha von ké va ampe ké. Vlét b1eu thic clia cudng dﬁ dong dién |

: 3 "'mach chinh va cua ‘dién 4p uMB Tinh tSng trg toan rnach
Gldl Tie : o ‘
Xet_doan m‘ach MB, tacd: Zp = —CL = 20(2'.:

- huéng véi UMB (cung hu’o‘ng vm I ) va co dﬁ lcm

Zl =\’R% +Z% ZQSQ;II = UZNIB =_.____U2N;B
_ - 1

i; s6m pha so véi UMB mot goc ;. Taco: -

. Ze 4 ‘
tang = —=—=> @ =

a.r'ctani & 0,3n"

Taialco 3 o .
ZL-—LCO 20QZz—ﬂR3+ZL

1 | Ums _ UMB
2

Zy 25.3.‘_!
ip tré pha 50 VO UMBH.IQt gOC.ff?zsma;tan(Pzz =—R—* = '5 = <P2'” o

Vc gidn do Fre—nen c:ho doan mach MB Chon truc A la truc dlen ap UMB va \(

II, 12 (Hinh 3. 7) Vi I1 = 12 va cp1 (92, nén vectcr cuomg dﬁ dong dien mach

chmh I= II + 12 nam doc thco truc UMB nghla la dong dlen mach chmh i cung _
. pha v01 uMB Dlél’l ap u AM cung pha Vo‘l i doan mach AM ch1 chu’a Chén k(o

thuan R]) do do vecto U AM co huong trung V(n UMB Va co dﬁ ldn

U AM. = Rll = 251 Vcct(r dlén ap. cua mach dlén U AB L U AM ~+ UMB ¢ cung'

I 4

UAB = UAM + UMB e 251 + UMB . (1) -

- Tu g1an d(‘) Frc—nen ta co

Usm Ry 6Up Uan
1“211005([)1 : é\f[jB ZZ ; 12{28 . .
: oo
| _ o Qo
' suy ra: UMB = % V kethcrpvo'l(l) ta co.:
275 L
UAB =TI ‘ Hinh 3.7




Theo dé bai Uyp = 165V suy ral=3,6A.

S6 chi cia ampe k€& 1a 3,6A. )
' 1251

S6 chichavonkela: Uyp = e 75V

© Biéu thiic clia Cub‘n'g do d(‘)ﬁg dién chinh (cfmg pha v6i upp) :
i=36V2 2cos(100m) (A) |
' .Bleu thuc cla dlén ap Upip (cung pha voﬂ u AB)
R uMB = 75\/5 cos(lOOﬁt) (V)
U 165 '

: Tc‘ing tfé ci toém: mach : Z = T35 " 4602

?

Chu y Ta thay trong tru‘o‘ng hop mach dlén ghep hén ho‘p (va ghep song o

: song) thuan tién la dung phuo‘ng phap gidn d6 Fre-nen.

s

jige PHU’O’NG PHAP DUNG $6 PHUC Dé GIAT BAI TOAN
' MACH })IEN XOAY CHIEU ‘

1. Khal ni¢m Ve 0 phu’c Cac phep tlnh v6i s6 phuc :

“Trong tap hdp cac s6 thu'c binh phuong clia moi s6 la s0 kh(‘)ng am nén khbng

the &y can béac hal clia s6 am. Diéu d6 can trd viéc thuc hién cac phép toan dodd
. 'ngudi ta md rong tap hop cdc s6 thuc thanh t4p hop cdc s6 phifc. Viec m& rong

~cling da 16 ra 14t 6 ich trong lich st phat trién cla todn hoc. N6 ciing ¢6 nhiéu
- {mg dung trong linh vuc vat H hoc, dic ‘biét la khl nghlen ciu vé céc hlen trong
“dao dong va séng va trong nhleu [inh virc khac cha Vat 11

a) Biéu dzen 50 phu’c

Du’a vao ki h1eu j»'goi I do‘n vi 40 (trong todn hoc dung k1 higu i, nhu'ng o day dé
; khéng bi nhim véi ki hi¢u cudng do dong dién quen ding, ta ding ki hi¢u j) th1 néi

- mot cach don glan moi so phiic z duge viét duo'l dang a+ bj (voi a; b la 56 thuc).
' z=a+bj S (3.4)

vi {a tién hanh céc phép todn cong va nhan s6 phitc nhu déi véi nhi thuc_va. khi gap

7 tathay bing—1: | o
| -l Lo (3.5)

latoa vi clla M (déi véi he toa do do), cling viet M(z)
va goi P (v6i he toa do Oxy) 1a mdt phcfng'phb'rc Cic .
~ diém thudc Ox la cac diém c6-toa do v1 thuc néncon. - Y [----=--

B Ap dung cong thu’c Cile

Bidu thic (3.4) 13 dang dai s& cha sd phuc, a duoc goi 1a phén thuc cla z

(thudng ki hiéu Rez), con b duge goi la phin 4o cia z (thudng ki hieu Imz). S6

phifc mé phén 4o bang 0 1a s6 thuc, con s6 phitc ma phan thuc bing 0 1 s6 do.

Ta xét biéu dién hinh hoc's6 phiic. Trong mt phing P, 14y mot hé toa do Dé- cic

vuong géc Oxy thi méi diém M cliia P xdc dinh béi toa df) (x,y) cua no trong hé
toa do d6 (Hinh 3.8). Bay giv ta goi 6 phifc z =x +yj vy,

201 Ox I truc thu, cac diém thuOC Qy 1a c4c diém c6 -"-'J"(i). e B I} '

toa do vi thudn 4o nén con goi Oy 1 triic do. Diém E | & i _
c6 toa vi' 1 thuoc Ox goi 1a diém don vi, dlem Jebtoa: O E(I) x -
GOJ thuoc Oy goi la dzem do’n vi do. -

ey S

: H‘nh38

Ta biet mébi diém M Xac dmh bo‘l veclo OM g01 la ban kum vecto Cua M (361
véi goc O), va khi noz M co toa do (x,y) déi V(n hé toa do Oxy cung co nghm la

vecto OM c6 toa do (x,y) V‘l vay, v} day khi da n01 M cb toa vizZ th1 cung co the L

 ndi vecty OM cd toa viz, va ta. v1et OM (z)

Ta chuyen sang X&t. dang luo‘ng gidc.cha s6 phu‘c Ta thay dlem M b1eu dién I,
.80 phuc zZ trong mit phang phuc hoan toan duoc xdc dmh boéi dﬁ dal doan thing

'OM tic r (con ki hléu 1z|) Vi b0‘1 goc dmh hucng (p = (Ox, OM) tao bcn tia Ox

(tla d'éiu) va tia OM. (tla CHGI) (Hinh 3.8). 86 do (do béng radlan) cla goc dmh

. hu’(mg do dugc xdc dinh sai khac mﬁt b61 nguyen cua 2n (g@ thucng dlIUC goi la |
. argumen ella z, ki hleu argz) S :

Taco:x = rcoscp y = rsm(p, vi vay ta co thé wet Fed _ )
' z= r(coscp + JSlIl(p) _‘. = o 36
VO T = x2 + y (r con dufdc g01 la modun cua z)

Biéu thic (3. 6) 1a dcmg Iwo’ng gidc ciia go phu‘c

coqu +jsm(p —-c“p S ‘ (37)

T (3.6) ta thiy 56 phifc 7 con om duoe viét duti dang 7 = rel® - (38)

(e Ia co 36 cira 1ogarit ty nhién)
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- Céch viét ndy rét tién 1oi khi thyc hién cic phép tinh nhan, chia sO phic.
b) Mot 56 vidy vé phep Imh véi s& phitc '
| Ch02s0phlrc Z; = al +by)sZy = a2 +b2] Taco

2y - + er = '(31 +hi)+ (@ + sz) = (ay + az) + (bl +by)j
212.2 = (al + b‘l])(az + bz]) = 3132 + alsz + a2b1] + b1b2J
_ (ala2 - b]bz) + (albz + a2b1 )_] L
Sé phuc Z = a - b] duorc g01 la SO phu‘c hén ho‘p cua z,1aco:

z+z—2a Z—Z——2b] zz-a +’02 (39)

Trong cdc phép chia nguo’l ta thuomg dung tlnh chat (3 9) aé nhan duofc bleu » b

thlIC co mau s6 la sé thuc _ :
;fvﬂﬁ,' Q—ﬁU—D (2—D0—D 1—&
S 1+_] (1+])(1—]) . 1..J 2

+ Neu cac séo phuc ducrc bleu dlén du’(n dang luorng glac

Zl = rl(coscpl + Jsm(p])
B zy = r2(coscp2_ + Js_ln(pz)_‘
o &ﬁx5¢6} 3ﬁ ”' _‘.'i  | ..ﬂf S
: | _ _. 2122 =", [cos((p1 + (pz) + Jsm(q)l 4 (92)]
e De dang thay rang néu v1ét ' '

<P:

Z] = 1'18 . ej(p?'

_ 22 - R
thl ta co ngay - S
"zlzz = 1-11»263(@1 02). _ r1r2 [cos(q}l + (92) + ]sm(q)l + q)z)]
vA Zy = _LeJ(TI (PZ.) = _l.[cos((pl _ (pz) + ]sm(q)l - (PZ)] -
i B o)
o Vi vay dé thuan t1en khi - tlen hanh cic phep nhan Chla sO phue ngu’o'l ta
e thuong v1et 6 phitc dudi dang z = el - . 2 10)

66 S : . |
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. biéu dién bang mot: 36 phuo kl hleu la a

-+ Dé dang chuyén mot sd phiic tu dang dal s& hoac dang lugng giac sang -
dang reJ‘p ho#ic nguoc lai (theo cong thic Ole)
- Thyc vay ta c_o

Ja+b2tm¢~§ B e

_ Mot 50 trlI(mg hdp rléng dang chu y

S e o "2 B .. ::.f,(3gg) o
e4 =cos—+jsin—=—(1+3§) -~ " Ll . |
STy -4..'2;(‘_” SRR R

, 2. Phuong phap dung sd phuc de g1a1 bal toan mach dlen xoay chleu .

- 4a) béi chleu cong ‘thitc Ole (3 6) véi bleu thic chia dong dlén xoay chleu ta
thdy : mot dai lu0‘ng bxén thlén dIeu hoa theo thdl glana = Acos((ot + ‘P)cod. thé

: *

Bm Vi, trong bai todn mach dlen xoay chleu tan sO goc co ) tn so xéc dmh

.nén, dé thuan tién trong tmh toan ta quy ufc.

. a <:> a = AeJ‘P = A(coscp+ _}Sln(p) = a] + ;az _ ‘(3.1'5)';-"_

.

-vm ap = Acosq) la phan thuc a2 = Asm(p la phan ao cia 36 phuc a (p chmh la =
- pha ban déu hodc do lech pha (so véi dao dong khac) cua dal luo‘ng bién thlen dléu s

hoaamataxet S T B ST i
Nhu vay, néu dlen ap o bleu thu‘c u= 100\/5 cos(lOOm) (V) th1 no ducc bleu :
dién bang 56 phuo, u 7,‘— 100\/_ V.(v1 (p = 0) : con _néu cuo‘ng d_@ dong dlen co dang & - |
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N cos(lOOnt 4 J(A)

P R RO iy ‘
_ thi nd duoc biéu dién bing s6 phic : 1 = 5\/5.3 4 =5+ i5 (A)

Va ngucrc lai, néu cbé U = 100\/_ (V} th1 ta ¢6 thé viét biu thuo :
Cu= 100\/5 cos(lOOﬁt)(V) |

Hoac neu I = 5 + _]5 thi ta cd bleu thuc

1 = Sﬁcos(l()Om + - )(A)

:5-2 +5% = '5\/5 vaita'n £p‘ - %x L =9= iz

\m_"'
__ 0.7 4

J Ngoal ra W R gan vGi UR, ZL gan vm UL, ZC gan VoL UC nén déi chiéu | i
hmh 32va hlnh 3 7 ta thay téng trd Z cha rnach RLC ghep n61 tiép cung dudc e

B bleu dzén bang rnot s() phuc

Z<:>Z R+J(ZL—ZC) A 1)

e b ) Khi do dmh lua‘it Om cho doan mach RLC ghep noi tlep (cong thu’c (3. 1)
i ducc viét dudi dang ¥ . ,

ha ay U —IZ -- B " L . .- (_3.1‘7)'

k3
N*ic*a

- Néumach gém nhiéu doan ghép néi tigpthi :
o Z = Zl + Z’z, .2 u ="U'1+‘ U2+'-._..__' S (318
V(n Z; va U, la tong i va dlén dp cla doan mach th i.

_ e ) Con néu mach gém nhiéu doan mach ghép song song th1 tong & cua t0an -
- mach va dong dién ‘¢hinh trong mach1a : - : :

e

11 1 R * ® . _
- = —+—+ SI=Ni+Ir..véi L) = }—J— Ir = U._. - (3.19)
L7 Zz o Zl Zo

-~ d) Neu mach gom cac ph:‘in tr ghep hén hop, thi phan tlch mach thanh cac.

doart mach ghép néi tiép, mdi doan mach do 1ai gﬁrn céc phan o ghep song SOIlg o
161 van dung cach tinh néi tren R - _

) N goal ra,’ kh1 cin thlet de glal ba1 todn duoc thuan 101 co thé SUr dung phep '

blen d01 tam glac - a0 d01 véi tong tr& phifc, gléng nhu véi dién tro thuan trong

cac bai toan mach dlen khﬁng d01 Chang han (Hinh 3. 9)
PAL

. Hinh39 .

ZnZ LT ZaZ
S| +22 .+.Z3- L Zr + 2y +Z3 R Zy + 2yt 7y L
3. Baltapwdu
'V:dul :

Cho mach dlén cb SO' do nhu’ tren hlnh 3 10 :
CI SRR Ly _'.'_h'
L e

| o  minh31o
Cho bit : AT e T
Cl = 32[,LF C2 = SuF Ll = L2 = —H UAB = 150005100m(V)
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Hiy tinh cdc cudng do hieu dung L I, I, T, 1 va dién 4p hieu dung U zp,

" Upyp - Hiy viét biéu thitc clia cudng do dong dién mach chinh.

- Giai .

Tacod: ZL e ZL = le =200 3

zcl; 1._100£z Zc :—'—1—54009;‘:"
Cp L e R 000§(=1007)

L N S S = ~200]
P T TR T A T 0005+ (C100) - - :

ZAM : ch ZL]'

kT 200§(—400))
ZMB =
M 2007+ (400 3)

Tudo ZAB = ZAM+ ZMB - 2001 :

* Upp | 150 ug
1= *AB~—-—075( ]):>IO~—075Ava(p—' us
e ZB' 2005 _ | 2

L :ﬁay i=0, 75003(1007:t - -") (A)

k Ta 1a1 co

: UAM —I ZAM = (~—0 75})( 200}) w_—150
S 10
_ :_} U-‘_AM = \/5 = 75\/— V (va uAM ngucsc pha Vi uAB)

**.'

'Tuoeng o, UMB Z1.Zmp = (mo 75 _])(400]) = 300V

. 300 -

- :> UMB = .\f2—-_ 150\/—V (VauMBcungphavmuAB)

- Ta1a1 c6: 11 -

o UAM _ LlSO
: -100]

153 11 = 22(A)
. 2
7y | | \/_

T TN

—0,75j =1, = 2P A

A

_ UAM 3 QISO

R 2004

ZLE S .,] 

e . |

Is ___EM_B 30 isisn=tava
2001 RN

fZLg

oy Ume 2300 0751214 :.O 75A

o —400

Chu ¥ rang, ciin ot vao cdc két qua thu ducc ta cung ¢ the v1ét céc bzcu thutc; :
cia uAM, Unmps s iy, i3, iy va tlnh ZAB Loy

Vi du 2. Cho mach dlen co S0 dﬁ nhu hmh 3 11 L

. -H‘n’h311-~-1-- :
7 .  ' 10“5 o _- . i . : . .
| Choblet C __—(F) RA ~ 0 R1 = 1kQ Rl —282£1 L ———(H)

Cao‘ng do dong d1en qua ampe ké 6 bléu thu'c i A O ICOSIOOnt(A)

- Tim bleu thll'C cua cucng dﬁ dong dlén qua C v qua Rz, cac bleu thuc clia :

‘ dlen ap UDE; “EBv UAR:

Giai * pE
Taco: - Ze=—==10000;Z, =Le=500Q .
.  j._ R .*. ”'-r T:: e *- :"?T2T _:w.  "fiﬁ.ﬂ.n"
~ Theodébai: Ta = 01A, suyra UAD =T5R; =100V va©
UAD 100.3
=

e 1000j-

—01j
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Hay - ¢ = Q,Icos(lOOTtt‘%fE_) A

(=)

Tacs: Zap = 1000——2= = 50001 ~j)
S T+ R
T UA 2 o
- Suyra: l=1Ir2 = [*JAD =Y ) =0,1(1'+ j)

. ==
Zap. _(. ]

de_.: _ .-'1 = () Iﬁcos(lOOnt + 4] (A_) : .' S

Taco UDE—IR2—01(1+J)282 28, 2(1+3)

- hay :- _' uDE = 40cos(100m + -) (V)

B

TUEB - LZe ; 0, 1(1 ¥ ]) (500J) - 50( 1+ })

Hay: '-'uEB = soﬁ cos(100m - _) (V)

. va : UAB = UAD+ UDE+ UEB = 78 2(1 + _])

'Ha'y.':ﬁ UAB = 110005(100m ww~} (V)

- Vi du 3 Cho mach d1én ch so doé nhlx hmh 3.12. Cho blet

 Tacé:
-~

R=500, L= Z—(H) i = Uy cos(10070) (V)._ o

. Timtri s6 cba C d€ dong dién mach chinh cling pha v6i usp .

Gza.!.-‘_. RO B T
Zy =Lo=50Q - ... .. =i
. . * S A . ) B
Za=71R = 50-%50j: o _ 1 _
o Zp = —jx, VoL X = — S e E
N L - eC h T ‘ - .VR
' Hinh3.12

* * * i o
7 Nz ) | Jx 5(.)(1.+ i)
Z X+J(1OO_X-),UO
100x -

" Muon cho dong dién rnach chinh cung pha V6l upp, pha1 6 @ = 0 hay 100 X= O :

l:>x—1009vamdo S
oLt i
R

4 Chu y : _ Lo _ . . .
- a)Tada thay Vlec g1a1 bal toan deh dlen xoay chléu bang phu’o'ng phap dung

56 phuo 1a rat thufm tlen cho truo‘ng hop mach d1en phuc tap

b) Neu xem ngu(")n dléﬂ xoay ch1eu vai h1eu dlén the U va doan mach RLC |

‘ahut mot mach kin thi dinh luﬁt Om v1et du’ol dang

w mw A Lo ' #

o U_ =1Z= I[R+J(ZL —Zc)] —1R+JZLI~ Jch ey

c6 dang nhu dinh luat Kié’oxdp ch’o mach“‘diéh khong 'd’di tro’ng d6 j7Z; T 1a suat -
dién dong tu cim (phuc) nghla la ta cung co dmh luat Kléc -x0p cho rnach dlen o

xoay chleu dugc v1ét tong quat duon dang phu’c nhu sau :

| ZIZ Z% S 32
Vi % Ia sudt dlen dong phuc -_ | _ , R
~ Khi co hai mach dlén xoay Chleu R L1C1 va R2L2C2 véi hal cuon day Ll va

L, lién két cdm ting (dat canh nhau hoac long vao nhau) thi, nhu da b1et (chu dé 2) |

ngoai sudt di¢n dong tur-cam, trong moi mach con co sudt dien dong ho cam do dong '
dién cha mach kia gay ra. Néu ki hieu M 1a he s6 hé ¢im clia 2 mach’ (céc cudn day -
khong ¢6 161 sat) thi'sudt dién dong hé cim & mach 1 chang han co bleu thic (phuc) '

: (do dong I, gay ra)
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L2-'= 0, 3H ; he s6 h6‘.cé'1rh gitia 2 cudn day d6 -

T4

beé larn vi du ta xét bai todn sau day :

‘Cho mach dién 6 so d6 nhu trép hlnh 3.13.
LyvaLyla hai cuon day thuan cam c6L; =0,2H;

- M= OlSH R= R1—10()Q RZ—SOQ
Cu= 220cosl()0nt (V) '

£

' €hel = ijI-Z

Tim bléu thuc cdc cudng d6 dong dién i, iy, 12

I I+I-2  E

"R I+ (Rl + jC0L1)11+ 'j'obMIz“ R

Sk e
o ,I-1-'=‘ 0,69—;2,64j‘:(A),'Ig‘:'0,34 f'0,66j (A)

 Swyra:

*' %

RI+ ij11+ (R2 + JmL2)12 =U

Thay S0, tu‘ (1) (2) va (3) ta co

(200 + 62 8_})11—!- (100 + 47 2_])12 = 220

(100 47, 2})11+ (150 + 94, 41)12 =220

RS _ G1a1 ra ta duorc

*

- '1_103 330_] (A)
11 = 2 72cos(100nt -1, 315) (A)

i 12 -0, 735005(100nt -1 089) (A)

S =3, 48cos(100m -1 265) (A)

.(1). o

(2)

B Pé giai. bai toan; fa ap dung dlnh luat Klec xép (Cho nut D va cho 2 mach.' > =
L 'vong ADFHGB Vi ADGB) : = : :

® |

L, R, C. Ta ve g;an d6 Fre- nen : Ve vecta U

. TC va T (IR nim doc theo truc dlen ap, con IC]:

Ctarnitra:

i - CONGHUONGDONG

Xét mach dién gém ba phan R, L, Cmic . R —— .7

song song (Hinh 3.14). Pat vao hai d4u mach dlén ‘

mot dién dp u. Ki hiéu iy, ig, ic twongingla o 4 "1 34—

cdc. cudng do dong dién chay trén cdc nhdnh chia

——

(Hinh 3. 15) sau do V& céc . vecto dong dlen IR, .

VA IL thi Vuong goc VO‘l truc dlén ap va ngu(,ce‘;_‘:: L
chiéy nhau) L e

.‘Tab'le_t: IR:*-R IC -»UCoa

Lw
"-Tuhmh315taco

s \/IR . (IL B IC) 5 (325) Chye PR

va tamp =L C . S (320
| Thay (324 vaé_(3.‘2,5.) wed:

U
L

IR S L 0 T G
Z YR ZL Zc)

. Goi' Z =— [a fong tro’ fong dwofng cla doan mach song song AB tr (3 27)

o Thay (3 24) vio (3 26) fa suy ra do lech pha [0) glua iva u

.........................
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L1

ZL _“Zc _p L_L
o 2y Ze

R

tan g = (3.29)

oo

b)

Tir (3.28) Vi (3.29) ta thiy khi Z = Zc, hay o

Livai_

B : ﬂn khl co cong huong dong : dién 4p giita hai dau .
cha mach se rat 160 (V1 U = 1Z ma Z lai cyc dal)

2. '_ 1 .
= — 330 thi :
1C (3.30)

cung pha tong tré Z 1a cuc da1 va dong dlén trong rnach chmh S€ cyc tleu va bang -

1= —;—J Khi d6, trong mach co hlen tuong Cong huong Kh1 co cong hu‘ong, cac’"-_

' dong dlen 1L va 1C qua céc nhanh L Vi C co blen do bang nhau nhlmg lai nguoc.

- pha nhau vA dong dién frong mach chinh chi bang dong dién qua nhanh R. B&i vi -
khi €0 cOng hlro'ng, dong dlen chay vong trong hai nharh L va Cco thé rét1on nén

- ngudi o g01 hlén tuo‘ng cong huo‘ng nay la cong-i I
L hutdng dong Trén hinh 3.16 v& gian d6 Fre- nen_"‘ '
) trong tru‘ong hop cong huréng dong. '

Néu bing cdch ndo dé ta giit cho I khong dédi |

Gy

- Kérqua nay dén den mot u‘ng dung quan trong :
16 cho phép tach mot dien’ dp-tdn s6 ora Khoi T

) 9. -

th3 18

Trong truo’ng hop tong quat dlen ap do nguon dat vao mach ta xet oo the biéu
dién duéi dang | SR -. F o :
o : | : u UO + Ulm dxcos(mt + (pl) +U2maxcos(20)t + (pz) +

_. Trong 6 U() la thanh. phan khong doi-cha’ dlén ap u Ulmaxcos(a)t + (pl) 1a_ _
thanh phin dieu hoa ¢o béan ¢6 tan so bang tAn s6 bien thién cha v, cac thanh phin

tiép sau’ cé tan s6 gip doi, gap ba tan 56 clia u. Chang han dlen ap chmh ]u‘u o
cuanuachuk1codang G T e : '

u= }ﬁ&_ 1_--'+ —cosmt_-:—k_-—coszo)t,..)' by

| hoac dien dp chinh lru cd 2 nita chukicédang:

' %Im ":1'-+-£:¢0S2'c0t .-_-_:..3co'.s.~'4(nt....J_'r o

mot dao dong dlen phifc tap (gém. nh1eu dao dOng -
dlen co tan so khac nhau) ' :

- IV DONG DIEN BIEN THIEN PHI DIEU HOA

 Hinh3.16

_'.71 .:'

(vcn o la tan so goc cua dlén ap xoay chléu can chlnh luu) _ e
2. Ciing nhu déi véi dong dlen xoay chiéu hmh sin, ¢in cu Va0 dlnh nghla clia

" luw nia chu ki (Hinh 3.18a),-

. dien hinh chir nhat (Hinh

1 Dong dién bién thién phi diéu hoa (khong sin tmh) 1a dong dién bién thien

= N fuz‘m hoan khong theo quy luat dang sin véi thoi gian t, chang han dong dién c6 dé
~ thi bién thién nhu trén hinh 3.17. Nhiing nguOn dong dién tudn hoan phi diéu hoa .

thuong ‘gap 13 ngudn chink T

hodic.cA 2 nira-chu ki (Hinh
- 3.18b), nguén phat dao dong

3:18¢), hoac do trong mach’

gid tri hléu dung cua dlén ap, cuong do dong dlén va tri trung bll’lh clia cong suat

Hinh3.17 -

-~ c6 phén tir phi tuyén (xem
~ Diénhoc 1). ' :

76

ta cH: o
e \/UO - U1 ; U2 > (3 31__)':_” -
- vol Ul, Uz la tri so hieu dnng cua cic thanh plnan dlen ap
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' """co tu‘ng nguon rleng & (Hinh 3 20 a b c)

L max

a1y =

—

% _{mdt = UOIO +U Il coscpl + U212 cosgoz +. ‘.(:3.33)
o : :

' hay = %+ R+ P+  (334)

Véi g)o, g’l, ?“2 la cong suat do cac thanh phan cha u tao ra

3 De giai bai toén mach dién c6 dong dlén phi dleu hoa ta ap dung phu'ong phap E

' "*xep chOng nhu d01 v6i mach dlén khong déi': Ian ot g1a1 ba1 toan mach dién c6 ting

o nguon rleng & uO, ul, uz

4 Ba1 tap v1 du

BN Xet mach dlén RLC mac n61 tlép nhu’ trén hmh
39, Cho dién 4 ap uchd bléu thuo L

= u0+u1+u2

L= UO + UO]COS(Dt -+ U020052mt T '. I, T -
' ' ' Hinh 3.19 -
T‘lm cu’o’ng do dong dlén trong mach va cong sudt tieu thuy,

' Gzaa ‘Ta thay nguon u(t) bang 3 nguon ugs Uy, u, va giai cac mach diéna, b, c .

i R L.

._Tu] CT T'u-’ . T |

Hinh 3.20° .

i Véi-rnach. a),tac6:Ip=0 ‘.

; sau do chong chat cac nghlém (1 = IO +ip+ 12 o) : E :

-. ‘-Vou mach c) ta [ Iz =

: Von mach b) ta co: Il

“tan (Pl =

' tan (pz,

Uy
—
e+ o)
oC

____IEQC_ i = Imcos(mt— (P1)' -

SR (sz_-m LT
- L 20C )

2L -
____Eg_(p_(; 2 = Iozcos(?.wt— (Pz)

. Dong dxén cdn tlm

'_ 1 = IO + 11 + 12 = IOI COS(COt - (Pl) + 102 COS(Z(Dt = (Pz)

c6 cuong do' hleu dung : I‘ = 1/11 ¥ 12

B Cong suat tleu thu trong mach

3.1

@ UlI 1 COS(pl + U212 COS(pz = R12 .

'Cho mach dlén cb 50 do nhu hmh 3 21. Trong dé X va Y la ha1 hOp hnh k1en, :

mbi hop chi chifa hai trong ba loai linh k1en méc néi tlép dién trd thuan

.' cudn day thuan cam, fu dién’; ampe ke va von ke co R A = 0 R rat lo’n

Hinh321




Ban diu méc hai diém A vd M cfia mach vdo hai cuc cta mot nguén dién

' khong d01 {hl von k& 'V ch1 45V, ampc ké chi. 1,5A.

- Saudé mac Ava B vao ngucn dién xoay chiéu cé dlen apupp = IZOcosloont (V)- -

i thay ampc k€ chi T'A, hai von ké ¢ cing 0 chi nhu nhau va uap lcch pha -

B R .
- goC 5 50 VGI uMB-'

- a) H01 h(“)p X va Y c6 chua cdc linh kién nao ? Tmh tri-s6 clia chung Vlet- '
_'bleu thuc chia cudmg do dong dien rong mach '

s dat tri s6 16n nhiit U2m o Tinh tri s6 cha C UZmaX vi cong sudt tieu thy cua' :

e b) Thay tu dlen co trong mach bang mot tu dlén C' khéc sao cho s chi clia V2

: mach khl do

o IOOHZ dung mot von ke (co dlen trc rét hm) do an’ luort dlIOC Uag = UBC = o
L - 20V. UCD = 16V UBD = 12V dung 0t k& do cong suat tieu thu cta mach " :
" khi a6 ta du’cfc ?’ 6,4W. Ngum ta thay khi f > IOOHZ hoac f< lOOHz thi sd' S

Cho mach dlen gcm 3 hop 11nh klén X. Y, Z méc noi tlep v6i ampe k& (co‘ g 5
~-dién trct khéng dang ké) ; m61 hop linh kién chi chira 1 trong 3 linh kién cho - |
=,tremic dién tr¢ thudn R, cuon ¢am L,va tu d1en C (Hinh 3. 22) Dat vao hai ddn .

"_ A, D cua mach mot dlcn ap xoay chleu UAp = 32\/5 cos 2nft (V). Khi f ="

~chi ampc ké& giam di.

. - : 'b) Vlet bleu thu’c cha uBC kh1 f= IOOHZ
33, i
" hinh 3. 23 (RV rét lom) Diéu chmh dlcn dung C ctia tu, chon R, 1 va Zy (v6imot - |-

A Mbi hop kin X Y Z chua hnh klén gi 7
Do 'T“lm g1a tri- cac llnh klen do

: H“mh'a.zz

Cho mach c'hen g(’)rn dién trd thuan cudn cam va tu dlén mac n61 tlcp nhu trén. | |

' tdn s6 xdc dinh coa dlcn ap dat vao mach dién) sao clio thoa min diéu k}én... ‘

L b) Chung to rang, he 86 tang them k cua 56 ch1 von ke X —7
thn(’}'_c'vac"he 336_ cong suatcuacuéncam cosq)d = Zi(vo‘l 'Zd —J? s Zi:).'-
thec he thuc

| chm chlmg Ial ket luan nay trong trucmg hop U AB = IOOV R SOQ r 30@
34,
324:R,~ 0, cudn day ¢6 dien o Rva 6

 dich chuyén 161 sat quanh vi trl do ta. thay

¢6 hai vi trf cha 101 sat ampc ke deu ch1 max.

esp.olENHOC2E .

- a) Chung mmh ring,. muon cho s6 chi von k& dat tri S(’) cuc da1 Ucmax khi dat

... vao mach dién dp xoay chleu th1 phai glam dlCIl dung Cdi ha1 lan so véi tri
Soban daud(l) ' : ) . _

s b) Vlet bidu thu‘c cuofng do dong d1én trong mach ung vm hal Vl tn do cua 101 sat o
3.5. o

‘A R L
M .
) H“nhs'és"

o o UCmax -. phu

C(bandau) T

k (1 + CDS(pd) = : .: : s ."(_2)'. |

Cho mach d1én xoay chleu nhu' tren hlnh_j R C S ."'1L R L

he s6 tir cam L thay déi du’crc nho di chuyén 3 A

18i sat doc theo tryc: cuonday. Dit vao hai ~

ddu mach dlén ap ru = 20\/50035001‘. (V) o B | : ﬁ
Di chuyen 1ot satta thdy c6 mot vi tri clia 161 .';;i o T @_

st ampe k€& o 56 chi-cyc dal Imax Sau do Rt Hinh 324 s -

Gha1 v1 tn ni hé sc tucam |
cuacuﬁn day]aL1—09H vaLQ‘-ul lH Geen T e
a) Giai thlch hién tu'o‘ng do TthvaR .: - 'j o BT

Cho mach dzen c6. SU d6 nhu trén hmh 3 25 L Ia cuon day. thudn cam. Dat
vao ha1 déu AB mot dlen ap xoay chlcu u AB ¢ cod tan s0 f thay déi duge. -
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56 ch1 ampe ke la 11 =0, lA va dong qua ampe k& tré pha goc g SO VGi g , 

—
—

" Hinh 325 _

~ Mic vo hai ddu E, D mot ampe ké’ Ry ~ 0) va cho tn 56 f = 1000Hz thi

T khl glam tan 56 f thl thay s0 chl ampe k& tang

"Diéu chmh tﬁn so vé gia tr1 cii 1ol thay arnpe k& bang mot von ke R, rat 1dn) S

B 'thl von ké ch1 20V vi chen ap tren vOn ke tre pha goc 1;— S0 VU1 UAR. Kh1 blen‘

k€ vuong phavm uAB A

3.6,

d01 tén 0 th1 cd thé t1m du'dc mot tr1 ] fO ctia tdn s6 lam cho dlen ap trén vén o

la)TmhRLc DR
‘-"b)Tmth . . e
.Dat mot dlél’l apu—Uﬁcosmt f | M L. N ” 8
Cvei U, o khong d6i'vao hai ddw g nZ,

ot den gla tri R : 75Q thi dﬁng thoi ¢6 :

mach dlen AB (H‘mh 3.26). Ngum

ta thdy rang, khi dleu chinh bién - . Hinh326

' _ Bién tr& R tiéu thu cong sudt 16n nhat

gy - Them bat ki mot ty dien C nao Vao. doan mach NB du n01 tigp hoac song

| song vm tu d1én C, déu thay UNB glam

Hay tmh T, ZL, ZC, va Zags blet rang chung deu cod tr1 sé nguyén

Cho mach dlen co sof do nhu tren h1nh 3 27 Cho blét s
o R1 = SOQ R2 2300;C= 25 5 10‘413
o

8

 &-BD.DIENHOQC 2@

. Patvao 2 ddu A, B cha mach dién dién-dp
~upp = 33032 cos100mt (V).

0.4
0, 3 Ry =300 : e

th327

R3 :

L a) Tun 56 Chl clia von ké va ampe ké V1ét bicu thue clia cuofng do dong dlén chmh g 5

"'va ctia dién 4p uMB

- b) Tinh cé‘)ng suat tléu thu cua mach d}én va tong tr& cla toan mach

3.8.

Ly = S—H “AB = 400008 cot (V) vm 0)' = 100n rad/s tn so cua Ll va C1~ s
~e 5w

3.9,

< Hay tim céong thiic lién he glu‘a Rl, Rz, L. .. .

V@ C sao cho cac von ké Vl va V2 ch1 cung' R
S motgidtr.

- 3.10, Cho mach chén mac theo SO dé nhu trén.-

"Cho mach dlen X0ay. chxeu nhu trén hmh: _
" 3.29. Cho bigt Rv'- = oo’} cudn dé‘ty c6'hé s6 - S

‘Cho mach dlén co so'd6 nhu’ tren hmh 3 28, Cho bict RI = 4OQ R2 = 609

1

thod mén hé thiic 4(0 o Cl = 1 T‘lm bleu thuo céc cuang do dong dién mach_’

chinh va nhanh €.

H"nhsza Lz Ry

tu cam L va dién tr6 khong dang ké (r=0).: - |

hinh 3.30, vcn'uAB_m__U\/Eco_smt-._._ i B
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* - thod man hé thifc nao ?

S thay dm dudc Hai vﬁn ke xoay chidu Vl vai.'- B

f = 50Hz. Hay tinh ¢4¢ gid tri Ry va L dé he
.88 cong suft cua toan' mach bang 1, déng
- thot dlen ap uAM va uMB cO cung mot gla -
o trlhléudung Lo R AT
3 11. Cho mach dlen c6's0 dé nhu hmh 3. 31

- hai diu Ay B cua rnach dién néi véi mét-:, :
_‘_'nguon dlén xoay chleu [ dicn ap hleu'_ '

. “: .; 'dung khong déi UAB = 100V va co tan s6f T . .ou

a) Muén cho hé s6 cong sudt cla toan
mach bing 1 thi'Ry, Ry, L, C vd o phai

b) Cho 'Rl =200Q :C= EuF va tin s

: th331

o i V2 <o dlén fr& it 10n (coi nhu 16n Vo cling), ampe ké A va céc day ndi co dlén
w0 kh(")ng dang ké. . '

- . Méc vao hai ché)t A va D m(‘)t m dlen co dlen dung C va méc vao hai chét E
o "D B mot cuﬁn c&m c6 do tr cam L, dién tr& R va cho tdn s6 f=1f,= 250HZ

- Nguoi ta thay- von ké V1 chi Uj = 200V vﬁn k€ V2 chi U, =100 \/_ V ampe.

- k€ ch1 1A. Tmh cac gla tri C, L, R cha mach

L '2 Thay hai linh ki¢n trén bing hai linh kién khdc (thuoc loai dién trd, tu dién,
'cuén day) thi 56 chi clia céc dung-cu ‘do vin nhu trude, va h(m nu‘a khi thay

L ‘dﬁl tan 56 f clia nguén dién thl s6 chi clia ampe k€ giam di.

L a) H01 da mac céc lith kién nio vao céc chét néi trén va gidi thlch tai sao 7

Tim cac gia tr1 R‘ L, C (neu c6) cua mach va do lech pha giffausp va upg. -

'b) Glu’ nguyen tfm s6 f = fo = 2501—12 va mic them 2 lmh klen nita giong hét -

" hai linh kién cua céu 2a vio mach. H01 phal mac the nao dé thod man mot

trong 2 yéu cau sau

&) S6 chi clia céc vén k& van nhu truoc nhlmg s chi cia ampe k& tang len

- gap doi hoac gidm di mot nira. Trong cdc truong hop do, néu thay dbz tdn so f
: cua nguon dién thl s6 chi cha ampe ké thay df)l nhu the nao?

.84 i

" nhiet dé cudng do dong dién mach chinh i

- 314 Cho mach dlen c6 so dﬁ nhu hmh 3 34 .

) 86 chi clia 2 von k¢ la nhw nhau. Tim s6 chi cta ampe ke, von k€, cudng do
hi¢u dung clia dong dién qua cAc linh kién va do lech pha giita i va u, g khi dé.
© {Trich Dé thi chon hgc sinh gidi quic gm mén Vat li, nam hoc 1998 —1999) -

© 3.12. Cho mach dien nhu & hinh 3.32. Cho biet G

- C=025pF; L=625mt; R =15kQ
* Hoi tdns6 cla dong dién phai bing bao

. vadién dp ditvdo mach ciing pha. . .

3. 13 Cho mach dlen cb sd dﬁ nhu’ hmh 3 33 o ':‘2 .
“Cho blét c1 —250pF R = ZQ R2 w259 =

C2 = 40},1.13 Dat vao mach mot dién ap xoay_ - ._ _
chiéu tin s¢ f. H01 f pha1 co tri sf) bang bao. - -

,nhleu aé uAD cung pha vm “AB va: tmh t so L

‘U
. ~AD khl do
Uag '

3

| crmR1 409 c1 _'ﬁ_ 10‘31: ;cuon;

L day cod dlén tmr thuan R2 — GOQ VA hel sé - Lz, Rz MC2
_tu’ cim L = ﬁH 02 - £ 10—31: LR H‘nh334

| - Dat vao 2 dau mach dlén ap: u AB = ZOOI coleOm (V)

Tim b1eu thuo cdc cuong do dong dlén mach chmh va dong dlén nhanh rc._r
) Tlnh UAN’ UAM va UMN . o C 'j. T o . Rﬁ .

3, 15. Cho mach’ dien nhu tén hinh 3. 35 il
trong do dlén dung C va dién trU R co Moo N m——é
the thay d01 du'oc L :'AH ; von ké Sy o

Hnh335

o eh dlen trd rﬁt lo'n




Dat vio mach dién mot dién 4 ap U 220\/— coleOnt (V)

a) Vo‘1 R = 100\/_ 3Q, chon C sao cho s6 chi cua von ke dat iri s6 cuc dal Tim _

-s6 chi va tr1 s6 chia C khi do

b) Véi gid tri nao cva C thi s6 chi cla von k¢ guI khong thay déi khi R blen déi.

3 16.- Mot doan mach AB gbm 2 phanh méc song song : nhdnh thit nhat c6 tu dién
C, =0,2pF ; nhédnh thi hal :g6m cuon cam (dlen tro khéng ding ké) c6 heé 56
tucam L = lH méic ndi tlep véi tu dién- C2 =0 2pF T‘1m tri 6 clia tin s dién.

- apdat vao doan mach dé cho tdng tré chia mach

a)Z= 0; . b)Z=w

3 17. Cho mach d1én mac nhu trén hmh 3 36
-'_.'_Cho blet : ";-— IOOQ C = l 10_4F

: "-..RAB = ZOOQ vOn ké ch dlen o vo _
cung 1011 UMN = 40000s100nt (V) Tim___‘ e

Vi tr1 con chay Q de upg’ vuéng pha vcnr C
i uMN va tlm s6. chl von k& khi-dé: |

©3.18. Cho mach dlen 6 SO’ d(‘) nhu hmh 3 37.

Cho biét : ' N
R =Ry :R 409 L= OSmH

Rg = 0. Khi dat vao 2 dau A va B clia

 mach’.-mot. dien 4p xoay chiéu -
= UO sinot thi ngudi ta thay u luon. -

luon’ cling; pha v6i cudng do dong dlen B Hinh 3‘57 _
machchmhlvmmmglamcuaco - Lo o _
“a) TlnthheoLvaR e iy (R

'b) Viét bidu thu’c cua i kh1 W -100 rad/s

S o alye b
U0—4OO\/_V S : . ,...1___1(! [:] H -
Ik C

3.19. Trong 50 d6 mach dien & hnh338méi C C
dign tr6 c6 gid i R, méi ty dienco dien - Yy - - Up
dung C. Diégn dp dit vdo uy la xoay - . E

" chiéu, dien 4p ra u; dat vao tai c6 téng trd ' Hinh3.38

; ap gm‘a hai * ddu DE ¢6. biéu thuc <
o u2 = UZ\/_ coleOnt 'I“nn trl SG cua C

. hai dau a, b cua doan mach

VO cung lon Tinh tan sG goe oy cha uy dé Uy vau, déng pha ‘Tinh t1 56 Yr
Uy
ing véi tan s6 dy.- ,
(Trich dé thi chon hec sinh gidi quéc §m mdan Var li, ndm hoc 1985 - 1986 Baz nay cé dang

" rieong tu voi mot phc’in dé thi Olzmpzc Var li quéc 1€ 1dn thir 15 tai Thuy bién). ..

320 Cho mach dlen co SO‘ d6 nhu hmh 3.39. . -
_Cho biét ‘R = 60Q: Dat vio hai A_~—'| :
dau A, B m(‘)t dien dp xoay chiéu = C

U;xffsmlOOnt ngudi ta thdy dién - B R

vatinh U; khi U1 = 12V R _' e ﬁ i
3 21 Mot dien o R, hai tu cé dlen dung c RN E SR
va C' va mot cudn day ¢6 do. tr cdm L "—”"—0 - L d—lz}*{j" :
~duoc 14p nhu trong hinh 3.40. MOt dlén S I n i o
dip xoay chiéu u'= Uocosmt duorc dat Vio t. N

Hinks0

Ve g1an 6 Fre “nen va tlnh tong tré cua ca doan mach do Cho tin SO o tang
tir O 1én thi 161 mot gla mco = (DO, xay 12 hlen tuofng dac blet t:rong doan

__mach 'I‘mh 030 va mO I:a hlén tuo’ng do

: (Tru:h Dé thz chon hoc smh giéz quoc gza mon Vat lz nam hoc 1986-1 98 7)

‘ 3 22. Cho rnach dlén nhu trén hmh 3 41 Cho blet

R1—~R2—2R3, -

10‘4

: __'n_ ' : H‘nh341

- -i' Dien trdy cua cuon day L cua ampe ke vl day n61 khong dang ké

Dat vao ha1 déu A B mot dlen ap u= Uocosl()()rct (V) th1 ampe ké ch1 O 5A

‘. va do léch pha glua u VA dong dlen chmh i qua tu dlén C la. —3— Hay v1et bléu

thic chia i va tinh UO. AT
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3.23. Cho mach dién cc’) 0 dé nhu trén hinh 3.42. Cho biét :

sf
51'r

Ry =40Q; L =
¢ S BigE R, — 12005

UHE = 300\/— (V) tan s0 dong dlén f SOHZ Tlnh UHF Va UAB |

'-3 24 Mach dien’ gom dlén i R SOQ cu(‘)n day thuén cdm L = 0,1 H t dien 6 1

(hen dung C= ZOpLF mic noi uép Dat vao hai dau mach dién mot dién 4p. - . C ' ' e .
3. 28 ‘Cho mach d1en ¢6 so 46 nhut trén hlnh 3 46 L la cuon day thuan cam co

u = 50 + IOOI 2cosot + 50\/_ cos3(ot (V) VO'I W= 314rad/s Tim bidu thue cua

ST cuong d() dong dlén iva dlen ap uC glua 2 ban w dlen Ve do th1 1([) va uc ®.

- Gidi bang phu’cmg phip diing s6 phuc o

:3 25 Cho mach dlén co 5o d6 nhu’ trén hmh 3. 43 Cho
bletR—'coLWIOQ L__.zsgz Ra ~0 pat 4|
“oC S

R 1 doanmachrnot dien dp. B

2 UAB w0S—ir\/_coscot~+~O4\/_cos3o)t (V)

- Tun biéu thu‘c cuong do dong dlen mach chinh. Tim N
5(“) ch1 ampe ké va cong sudt tiew thu chamach. -~ L Hmh 3.43

_.3 26. SG do rnay blén ap khong co 101 thep, co tai Rz, C, V& trén hmh 3. 44 Cho :

blct Rl = IOOQ R2 = SOOQ Ll = EH Lz = EH he 56 hé cam cha
. _
2 cuon day M = —7~H C2 = !—0— S L-ﬁ-l"‘ ™M . :
. . 811: T L : _—
..... o ue - Ly L,
_ Dat VAo cudn so cﬁp dlCI‘l ap. E E c
o uwIO\/_cos(lo()nt)(V) ) R O S T

Tlm bleu thitc cia cuorng do dong dlén © Hinh3.44
7 so cfip va cudng do dong dién thix cap. o

SRR

V& glan do Fre -nen chlnh xac kh1 nﬁl K VO‘I A

3.27. Cho mach dién ¢6 50 d6 nhu hinh 3.45 R} = 4kQ ; Ry =200Q2; L=0,02H

C 50nF. Pt vio A, Bdiendp: upg = Uocosmt voi UO =2V.
a) Dung cich v& Fre-nen tinh bién do
uco cua dien ap giffa hai ban cha w
dién theo Uy, - _ | ‘ .
- b) Muén cho: uco dat trl s6 kha di lo’n -
‘nhat Ucmax thi tan 56 goc m phai bang'f_
- bao nhleu 7 T1nh Ucmax yo '

o) Néu thay dign fro Rz bang dlen tfd". i .‘-. . lA IB. ..

: khac R3 =2kQ thi i 6 kha d' lo’n th345

nhat ctia Ugy ting véi t4n s6 goc nio? .-

ZL = IOOQ ; ZCl = ZOOQ ZC2 = IOOQ RA ~ 0 Hal dau A B Clla

o mach n01 vé6i dlen ap xoay chleu u = U\/_ cosu)t (V) Blét rang kh1 n01 K vio

‘dau A cuoa mach th1 ampe ke ch1 0 SA va qua tu Cl c6 dong dlen

1= I\/_COS((I)I;+-~)(A) A —
.H01 sau kh1 chuyen K sang néi _- R
véi dau B clid mach: thi s6 ch1 e o o
cla: ampe ke se 1a bao nhleu 2 ;.:7: b | th346

3 29, Cho mach dlen c6 so dé nhr hlnh 3. 47 Cho blet R1 = SQ R2 = ZQ

‘C=100nF ;L' Ia cuon day thisdn cm v6i L = 01H | RA 0

Ry, = RV = oo Ampe ké va von ke 1a ampe ké va me ké nhlét

bat vao ha1 dau A B dlén ap u AB = 5\/_ cosmt (V)

"a) Dung cach Ve glan df) Vectof Fre-nen t1m bléu thu'c cua cac dlen ap hléu“_'- |
dung UR UC va cuang do dong dlen hleu dung qua R2 thco dlén ap “hiéu -

'dung U=Ung R}, R, L,C Vi,

b) Tim dleu kién’ cla o dé ampe ke co 56 ch1 l(m nhat cé thc T‘lm sé chl cua-_

‘_cac von ke Vl va V, khi do

s




- H‘nh347 ‘—@—‘

330 Cho machdlénnhuhmh348 Biét c1 c ]

- C2-2C R1 RR2—2R Dlénapxoay_:_.A_ c,  Reoo
- ‘chiéu dat vao’ 2 diém A va B c6 biéu thic - . =~ - Cy 3
s ue=Ug sinot, trong do bien do UO dubc B [ -
-_fglu khong déi con tin s6 goc ® cd the'.:' B " RN
: ":'thay d61 trong mOt khoang gla tri rOng - '_ . Hinh348 R

__‘a) Dlén ap hleu dung Ul g]u'a ha1 dau dlén tro R1 <6 the dat gla tri-cuc da1 :

o ‘bang bao nhléu r

'7 'b) Khx Ul dat gla tr1 cu'c dal thl dien ap hiéu dung UR glua hal dau dién tr&

' R2 dat gla tr1 nao‘?

3 31 Dé do dién tré R va do tu cAm L cua mot cut’)n day, ta dung mach cu & hinh _5;

'-3.49 néi vao ngudn dién xoay chléu c6 tin s6 géc o. C 13 mot tu dién c6'dien

5 'dung da biét, R3 la dién tro co gla tr1 da biét, R, VAT la hai blén trés, v lap néi I_

' _t1ep vm C Blcn d61 Ry va 1 dé cdu can bang (khong c6 dong qua tai nghe T),

ta doc duoc Rz va I. G01 c4c. tong tr& cha cac ‘doan AB, DB, AE, ED ldn lugt la o

7y, Zz, Zs, Z4 SR
- ;'a) Ve glan dé Fre nen Suy ra mdl' ._ .
'-_'hénhégluaR LvaCrco
b) Tinh' cic tong trd Z va tim méi
. lien h¢ gilfa ching, Suy ra moi hen
_ "*henuagm‘aR LvaCrR3,R2 :
~.c) Tinh R va L theo céc gid i di- -
“biét R3, RQ,C I, @. . .
_Ap dung 86 Rz = R3 = lOOQ R SOOQ C= 0 2|.LF 0) = 1000 rad/s
tmthaL S

th349

Con

- ‘mot cudn day c6 he- so t cam L (H‘lnh 4, 1) ‘coi dlén tr§ toan [ -
: 'mach khong dang ké. Truée hét; ta néi hai ban cta ty dién v6i-
“hai’ cyc clia mot ngudn dién khong ddi (mot bo acquy: changf | EERE

" han) dé tich dién cho ty dién (khéa K déng vaochdt 1) ; san dé - —B—-H&(/ '2-- .

“dien chay trong miach, hieu dien thé' gitia hai ban ty dién, dién _qmm\__ .'

~ thién dicu hoa v6i bién do khong déi. N01 khdc di, trong mach._ ﬁ

~-mot tit thong tang dan. Trong cuon day L xudt hién .~
mot dong dién t cam ngu'oc chleu véi dong dlen do TR .

Chu deé
DAO DONG —.EEN TU

| m’f THUYE’I VABAITAP ViDU

I DAO DONG DIEN TU TU DO

T Mach dao dongLC ' : T R
- Xét mot mach dlen gom mot w dlén cb dlén dung C va_ " E ‘g R
l

déng K vao chot 2.°Thi nghiém cho thay trong mach LC dién o . C. -
tich cha mot ban clia tu dién (ban A chang han) cudng do dong._ R

trudng giita 2 ban’ m dién, tix tru'ong trong cudn day v b1€:n , __: B0 PR

1
¢6 dao dong dién tix diéu hoa va do do mach dLro’c goz la mach o th *

7 dao déng LC..

20 Khao sat qua trmh hmh thanh dao dong dlen tu dleu hoa trong mach -

LC theo quan dlem nang luong

dién qua cuon day L, dong dién'do ta dién phéng ra _
tang tir gid tri 0, dong dién nay gli qua ‘cudn day L

SRR ."-1""]*“ qo Ceat
Gla su iuc dau hai ban cua tu dlen da du’oc nap R = I PR
'dlen dlcn tich clia ban A (tlch dlén duong) la dos 1 T a) :

‘hléu d1én thé gma ha1 ban A va B la uo .qo. w—Wm .
DEFSTINE e T =
I e '-qz\ R R
_ an Iuon dléntruon cuatudlen W == Khl." P B Al gl
déng khoa K vio chét 2, tu dlen C bat dau phong Sy
1 ‘ -b)

. Hinh42
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- dong dlen nita, nén dong d1en do né phéng ra bit:

" dong -dien do tu ‘dién phéng ra (theo dinh lugt
- Len- xd) Ket qua la, dong dién tong hop trong x

o véi trudc. Ban A tich dién am véi gid tri tuyet dsi

: - V& mat nang lugng, thi nang luong tir trudng clia b

©wy dign phéng ra (theo dinh luat Len-xo). Két qua 1a dong dien tng hop i trong
mach s& tang dén tir O dén gid tri cuc dai I, con dién tich q cla ban A thi gidin ddn
tir gid tri cuc dai qo. Vé mit nang luong thi nang lugng dién trudng clia tu dién g1am

dan, ‘con ning luong tu'truong Wy, = L% cha 6ng day tang ddn. Vay da c6 st

(,huyen hoa dan nang !u‘ong dzen tr Lfong thanh nding luang ut truong. Trong glal doan i
' . nay, cudn day dong vai tro 1a nguon thu, Khi ban A cua w dlen C phdng hét dién (q =

| 0) nang luong dlen truo‘ng WE 0, dong dlen uong mach dat gid ti cue
'dal Imdx IO, nang lu’ong tutruo‘ng cha cuOn PR B""'A -qA—U.‘ '

' day L cung dat curc da1 W L;O (H‘mh 4 3) | I

I .Sau do Vi tu dlén C khong con tac dung duy tr v

© dau gidm. Nhung khi d6 trong cuon day L lai Hinh4.3

‘xudt hién mot d'o'ng dién ty ¢&m cung chiéu véi
A

b} — G

-,{

1+

. mach giam dan tu' gla tri Ip ‘Trong giai doan nay, B | igidm, 73)
“cuon day L déng vai trd cha mot. nguén dien nap .
dién lai cho tu di¢n C, nhlmg theo chiéu nguoc:

ootang dan ‘Néu xet Ve mat dal 56, thi dién tich q o -

‘ cuabanAueptuc gIamciantuOden glatn—qo =0
=Y by

~ cudn day giam ddn, con ning luong dién trudng
" cha tu dién tang'dan. Vay da c6 sy chuyén hod

* dan tr nang luong’ tir trudng thanh ning hiong

di¢n trudng. Khi cuon day L da giéii"phéng hét.
: nang 1uong tir tru’o’ng (i= - 0) thi di¢n HCh ban Acia

e i dién C dat dén’ gla m—qo, kln dé nang hro’ng- [ B SN

- dlen tru’o’ng 1&1 dat gla tr1 cue dal WE = gg | ”..””_6' a

" (Hinh 44) Tu day toan bo qua mnh bién déi Hinhd4 .

Y

trén lai duge tai dién . ty dién C lai phéng dién, nhu’ng ngucj.c chiéu ban diu, dé

“cuon day tich nang lugng, cudn day L lai gidi phong nang luong d€ tu dién C duge

nap dién. Cudi cling, mach-ddo dong tr&s vé trang thdi ban diu va mot dao dong
dién tix toan phdn da dugc thyc hi¢n.

3. Lap phuong trinh dao dong dién tir
a) thm thitc chung

o Tai mot thm dlem bat k1 troug qua trlnh dao dOng, ta khong thé blet chiic

. dugc dong dién chay theo- chiéu nao, ban cyc nao cua tu dién mang dlen uch :
. duo‘ng, dau nao clia cuén day 1a dau vao cua dong d1en L o '

: s Khi lap phu’o‘ng mnh dao dong ta khong can gla thlet y nap daen hay”
phong dlen L .

- b) Cac quy téc tong quat | L _
Truoc khi lap phuo‘ng trmh dao dong ta pha1 tuan thu ha1 quy tac sau day

Quy tdc 1: Chon dlen t1ch cua mdt ban cuc bat kl trong hal ban cuc chia tu.
'- -dlen V1 duy chon dlen tichq clia ban A q= Ja- R

Quy thdc 2 : Chon mot chiéu bat k1 cua doan mach lam ch1eu duong i > O néu
‘dong dién chay theo chleu duong R :

~i< 0 néu dong dlen chay nguoc chléu duong

c) Cac cong thitc ap dung cho tu’ng doan mac:h (dung cho mor thoﬂ dlern sau«

khi trong mach cd. dao dong dién tir).

e Doan mach chua tu dlén (Hinh 45) Vi uAB __-“1': = a.)_' |
luén luon cung d#fi v6i g, nén ta 6" ) ) AR
L omp=dAd iy B e A
o AB_;_. CTC e () LR )
(Cung theo hlnh vé thl uBA = ———) " .H“nh45 ,

e Chon chiéu duong dl 61 ban A (I—ﬁnh 4. 5a) Vi dong dlén theo quy uorc, Ia
dong cha cée dién _tlch‘dudng_ nén néu dong dién chay theo chicu duong t6i ban A

e Trong mach dao df)ng LC cac dal lu’ong q, u i la nhu’ng dai luorng dai s6 va -
tifc thoi. : : S :




thiiva dq A déu ducng Con néu dong dlen chay ra khoi ban A uic 12 theo chiéu

| - nguac v6i chiéu duong, thi ca i Va dg, déu am, Nhu vay ta fubn c6 :

_4dq _

(—rw - dt

‘a%i

Con néu ta chon chléu duo‘ng d1 ra khoi ban A (Hinh 4. Sb) thi ta luon co :

- _dg. T "~(4.2b)
(q(—-:») dt_ o S

R Bocm mach chwa cuon day

Vi cuon day dong vai tro nhu mot nguén dlén (lic thu luc phat) nén ta 4p _

- .'-dung dugc dinh luat Om (dang dai s6) cho mot doan mach chua nguon Neu ta
chon chleu ducng tir A dén B (H‘lnh 4 6) thl ta luﬁn co:

o uAB=n~fe¢c-=0 .—L—— e —_:’WWW:
uAB=L5‘i= L (4 By Hinhds

(Cung theo h1nh 4 ¢ thl UBA * —L1 )

S Doan mach chua dién trdy (mach dao dﬁng dlen tir tat dan). Chon chléu'._ g '
P duomg 1a chiéu tix A den B (Hinh 4.7). Neu dong dién chay trAdénB,thii>0va |-

i - uAB > 0. Ngucc lai, neu dong dlén chay B dén A thii<0va “AB < 0. Nhu vay,

' taluon luon co 1 cung dau v6i uAB ' e : B A
L uAB-—Rl DT (44) | e
R T S I Hinh4.7

(Cung theo hinh 4. 7 thi ug A #J—n ) _
: .: D01 Vi cdc mach dao dong dlen tu phue tap ta c6 them hai quy tac sau day
Quy tde 3 Ghep néi cac doan rnach theo quy tic sau day
' ' | UAB‘I““BC"’UCA‘O

: Quy w4 Vit dmh luat Klec-xc‘)p cho diém mit clia mach dlén cén ¢ vao chlcu
e duorng quy udc chu khﬁng can cif vao chiéu cha dong dién vi ta chua b1et chéc chin. o

| (Hinh 4.9) -

‘ bhon chiéu duong dira kh01 ban A (H‘lnh 4. 10) Khi ay ta o
o co hé phu’dng trinh © 2 _ , o

 Vidgl (Hnh482) R i M b

 Vidu2 (Hinh48b) o ooijm

. . - + - + - — 0 N ) ° 'V ‘.
1y 19 13 : i] M 12 .

d) Ldp phwong trinh dao dong cua mach LC | - .
: _ - - ¢+ b

i,

" Céch 1': Chon q la dlén tlch clia ban A (q q A)

va chon chléu ducmg d1 tcn ban A Khl ay ta co hé S . Hinh 4.8

phuo’ng tnnh

g SRR TR SN A B .
MBS (+)

uBA = LI . ; ()

o ."uAB'*'uBA 0

- Tix dé"suy ra phu'ong_trmh_: % +L1' =0 . L

o C N 4

hay: +—-~w 0
| Yq ch .

" © OV(nco = e
q .Oq _0 ‘r——-LC__

Phucng trmh nay c6 nghlem la q - dp cos(mot + (p) R (4_'5')5_'A o

- Dua vao dleu klen ban dau ta se xa¢ dmh duoc qO Vi (p

Cach 2 Chon q la dién uch cla ban A (qA q) vi B
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Gidi hé phuong trinh :

e) Ta cung cé the lap phuong tnnh dao: dong bang phuong phap nang luo‘ng &
dua trén co sé nang lugng toan phén ¢la mach dao dong, bao gém nang luong 3 =

dlén tnrong va ning luong tir truong, khong déi theo thoi gian.

WE +. W = const
—— = const
2 - N 7
e ,l -Lay dao ham ha1 vé theo thol glan —(% + Ln = 0
Thayx—q va1 —q vao, taduoc: o

o 1 . ‘.2 . , 1
el — Oha +0)‘--=0V0‘10)_=—-“~*.
q Cq yq OQ. 0 \/E

Cach 2 Chon qla dlen tlch chia: ban A va Chon chlcu duong dirta kh01 ban A i

(H‘lnh 4. 10) | :
' WE'+-Wm.. = const -
2 a2 -
cooqt G L1‘ - cons.t" .
) 2C L

_ L -
Lay dao ham ha: ve thco thol glan qu L+ Ln = O
'-‘ B -.| "&.-"l". '|'r'\.. -‘ ‘ . .:.u 1 '
‘ ,'Thay i =_-.-»q. vai=-—q yao,-.tal_duoc 1qt+ L—Cq = O_

hay q "+ (ooq 0 véi 0)0 = \/—_—
LC

BRI R

R Cach A Chon q 1a dién tlch cua ban A va chon chiéu duong d1 16 ban A
o -(H‘mh49) ; . . _ . , -

- DAO DONG DIEN TU TAT DAN

~dién C, sau d6 cho m dién nay phong dién qua. B

Vay dién tich mét ban tu dién (ban A chang han) bién thién (dao dong) diéu

1
hod véi tan 56 0y = —== (la tin s&riéng cia mach) theo phuong trinh :

q = qg cos(wgt + (P) o ' '(4-6)
Theo d1eu kién dat ra, khit=0, q gptacdo = 0.Vi vay |
q= qocosmot o ' ,' o ) ‘(47)

Bleu thuo clia Cuo'ng do. dong dlén trong rnach LC phu thuoc VA0 viéc chon
chiéu du’ong cho mach. : : :

- Néu chon chiéu duo‘ng d1 161 ban q thi ta-co

Ti= i—q ;_;moqo sin (bot : o)o’q(’)' cos'(co(')t + g) e - ) '(4.:'8)”
Neu chon chléu duo‘ng d1 ra kh01 béan ¢ thi ta o :

i=—~==~0 cos tagt+ 2| = o cosmt-—— .4.9

T T qu | Do ..2. oQO 0 2} (_)

_ Cac phu’o‘ng trmh chung to dao d0ng dlén tur ncng cua mach LC Ia mot daof:
dong diéu hoa véi chu ki neng . . _

i _2_n _ 2n~/_~ T ;:'.: : :_i' o (4.10)

(DU

1. Gid sir trong mach dao dong bay gio co:-.
them dién tro R tuong trung cho dién tro cua
toan mach, ma trén thuc t&€ khong b6 qua duge
hinh 4.11. Ta ciing tién hanh nap dién cho ty-

th411

dién tré R va- cuon day L (theo cich nhu ¢ hinh

- 4.2). Tuong tu nhu da trinh bay ¢ doan L. O day cung cO su chuyen hoa glua nang

luong dién trudng cha tu dién C viy nang luong L truo‘ng cta cuon day L. Nhung

_khac véi tru’oc day, bay gid nang luo’ng cua mach bi glam dan do SU tod nhlet trén -

dién trd R. Chinh vi vay ‘ma sy bign thién theo thii gian -cla cudng do dong dién

._ ~ xoay chiéu trong mach, cling nhu dién tich cta ban ty’ dien, hiéu- di¢n the gitta hai
~ ban tu dién... khong theo quy ludt ham sin nita, ma bién do ciia ching glam dan -
~ theo thoi g;an va khi do6 dao dong dlcn tir trong mach 14 dao dong dién tix tat dan |

_-97'
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oy

2. Ta hay thiét 1ap phu‘o*ng trmh dao dong dién tirtdt dan _

Chon q la dlen tich ctia ban A va chon chiéu duong di t¢i ban A (Hinh 4. 12) O

Tacédhé phuo‘ng trmh': R C .
= q ) : A : e
.9 : S - #HISL
u = —_— .
AB T ¢ g |
'ﬁuCA:Ri o o ' ' B.
upe = Litooe e Hinh4.12.

uAB +UBC +uCA ——O
" Thd6 wduge: %*Ri.f Li'=0

Dao ham theo thdi gian cd hai vé : % FRI+LI"=0

Th'a.y-i ="'q', vao“ta. du.@c,:’
ol yRivLin=0

(L

hay : - S i + uR—i ¥ __l._i - 0
o bat L = 03(2) ZVQE; = 2B, ta duge
S LC L o 7
| 1"+2B1+0301—0 R A 1Y
'. .Phu’o'ng trmh 4, 11 la perofng t mh vi phan cua 1 dao dong dlen tr ta: ddn

n 3, Thlet lap phu’ong trinh dao dong dlen i tét dan bang phuong phap
" ning luong - : :

Ta biét trong qui tnnh dao dﬁng dlen tir tt ddn mot phan ning lugng cia dao

_ | 'dong blen thanh nhiét toa trén dién trU R. Gia sir trong khoang 1 thoi gian dt, nang
| 1u‘cmg cha dao dong giam mot luong —dW va nhiét tod trén dién tro R la Ri%dt.
_ Theo dmh luﬁt bao toan nang luong, tacod

Coadw=Rr2a (412

7-BD. BIENHOC 28

W e oL
._Nhln'l_gWZWE+Wm=E+7,Héﬂta061—
2. 2 | 2 1.2 ' '
. Li d Li
—d(q—+ ) Ri%dt ha —(ﬂ—+ J_:— i2 -
2 ) Yalac 7 )78 @b
:>gdq+L15[—='—Ri_2.'
o Cde o de

* . Theo hinh 4.'_12"m'i i= %‘% nen ta 6 théviet:

'.—~1+L1, R1 ha E-&I_;m:-_
o Ha T el T RE: N
" _Lay dao harn hzu Ve phuong tnnh niy theo thcn glan ta duoc o
g cl1 b d2 | SR
Lw-—. M-J,__.,,-_()h _+2___ - 2. S

_ R' . ‘ : ,
trong dé ta dat = 2[3 va mo =;~—I:~é~ (4 12) VO’l 000 la tan sd goc rleng ciia

mach dao dong. _ _
Phep tinhi chl tiét cho ta ket tjuééau 3 e

1 R L.
Khi oy > ha —>( J h 4_ 2
0. B y e oL ( ay C > R )(4 13) nghlem clia phu'(mg

trinh (4 11) co dang

= Tge” Ploos(t + ) o Lo : (4 14)

‘ Phuomg trmh nay chinh la phu’o’ng trink cid dao dong dzen tu‘ tat dcm Cac_
dai lugng Iy va @ du’o’c Xéc dmh tu dicu klén ban dau Con w la tan’ ] goc cua :

dao dong tit dan va co gla tr1

15)
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Tir d6, chu ki cia dao déng dién tir tit ddn bang :

'251 27

A

o \/L_
LC

‘Dai lugng Ioe”ﬁt trong bicu thc 4.14 chinh 12 bien dg ciia dao dgng tdt ddn. |

(4.16)

Ta thﬁy blen dO dao dong gidm dan vdi thoi gian theo quy luat ham mil.

Duong bicu dién cira i theo thi gian t rén H‘mh 4.13 cho l:hay 10 tinh chat % b

(dudng nay narn nfn tiép glua hai duomg cong —Ioe B va Ioe e ). D€ dac trung cho’

mie c‘Io tat dan cua dao dong dién tir nguoi ta dia vao dai luong 2ol Ia giam luong:

_ iogant ki hiéu la 6 ) tri s& bing logarit ty nhién (co s6 e) clia i s6 giita hai tri 56
oo 'lién nep cla blen dﬁ dao dong céch nhau mot thoi g1an bing mot chu ki T, nghta 1a:

. 0=1In E_..MT_‘ - o N
. . ‘ Ioc_ﬁ(t-i— . ) s : /

o \/Sc (3)2

o T'a tnfiy cﬁu ki dao d(jng dién t tit dén 160 hon Chu Ki Ty ='2—7_.E cha dao |

: dong dlen tlr riéng cia mach.

4. Can chu y rang dao dong dién tir trong mach LCR ghep ndi tiép ch1 Xay ra -

o 'khl coo > [3 hay R < 2\E Tn so dlen trés RO = 2\/_ (4 17) dugc g01 la dién tré

Hinh 4.13

o

e toi hcm cua rnach Néu R > Ro(ooo < ﬁ) thi trong mach khong co hlen tuong dao;

. dong (cuong do dong dlen bién thién theo quy luat ham mu)

100 .

M -BAITAPVIDU .

Vidu 1.

'C6 mot-mach dien nhw hinh 4.14. Ty dién C, dugc
* tich dién dén hiéu dien thé Uy, tu dien C, duge tich dien
dén hiéu dién _thé’-_.'Uz' (Uy > Uy). Cudn déay c6 do tr cam
L va c6 dién trd khong dang ké. Tim biéu thiic chia

cu’e‘ng do dong dién trong mach sau khi dong khoa K
: Gzaz o _ o _.

Chon qi . q2 la dlen tich cua hal ban trén cua hal tu

- dién va chon chiéu duong ctia mach nhu & hinh 4.15. Tai
mot thoi diém bat k1 sau khl dong khoa K, ta co ‘he

phlrcmg trlnh

uap + uBc + UCA 0

_ —Li'+‘3~l~— CI2 _
Ci Cz
'Glal hé phuong trinh trén

Pao ham theo thoi glan phu'dng trlnh (2)' |
: L1 qz g1——'*'0'-- |
. .Cz -G
Thay (1) vio (3) ta duoc : -
i

i e lao
‘ 'Czi Cl
hay - i"+ —C1+C2 _
B LC 1Cy
| '1+w%e0',fi"
Suyra: B

L
— PRI ——
.

::_Cl'; - :%iCz

I—Fnh414 -

(+) o

B s A
dav e

c————0c

Hinh415
)

@

w = w-l—z vai= Acos(o)t + q)) )
_ LC]Cz ) D
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“Dé xdc dinh A va ¢ ta st dung di€u kien ban ddu :
| '1ﬁAcosq) 0:>coscp 0
Ct=041"= —Amsmcp o
Li'= —LAcosm(p :'UBA =U; -U, = sing <0
| U, U2 |
Loy

| Vﬁyiﬁums(mtuﬁ) voi o = C1+C2 -
e U 2) LC c2

S Widw2 o

i C6 mach dlen nhu hmh4 16 C1 C2 = Ci' o

_Suyra cp———;ivaA—

B Khi K ma, tit Cl cé d1én t1ch Qp (ban trén t1ch dlen' |
du’(mg) tu Cz chura tlch dién. H01 sau khi déng K, dién-

5 tich cha cdc ban cha hai tu dien va cucng do dong dien
trong mach bién thién theo thdi gian nhu the nao ?

Gmt

Chon qp va q2 1a dién tich ciia hai ban trén chia hal'._

Cotu dlen ‘Chon chiéu dufcmg cla mach dlen nhu hinh 4.17. -

Tai thoi diém bét ki sau khi dong K, ta c6 he phuong '
- trmh ' o _ .

: uBA =L ) :
' q Clz 1 o
u = = — -+ (3
| lAB < C2 | C(ql Clz_) 0
Theo. dmh luat bao toan dién thh
S+ =-Q

: G1a1 hé phuo‘ng trmh trén

UAB +UBA MO

CLi't —=(qj -+ =0
C_(':11 Qz) =

Hinh 4.16

Hinh4.17

@)

&)

-ty dién va chiéu clia dong dien nhu hinh 4.18); thi ngu’cn ta s

Thay (1) va (4) vao (5) ta dugc :

1
'qu‘+6[1+(ql“Qo)] 0
.2 _&j |
_ql LC(ql '2 '_Q'

_[q‘ 2 )" LC W)=Y

q; — %g Acos(mt + (p)
D 0 ;ACOS€P+9;__Q ;>cosq)>0-“
. LﬁC 0 0 2 ]

=—Aa}sm(p 0:>sm(p 0

Suyra Q= OvaAm%Q o

: -_Vé_ly: __qI 7 on(coscot+l)

' QZ = %@Osmiw; 1) S
i - —QLO_)-S“i'nmt - (—z-o—.gicos(mt +E] B
Vi clu3 | (.

- Mot mach dao déng gom mot tu dlen C %! mOt cuon - _
cam thudn L. Tai thoi diém khi dien tich ciia tu aQ va S
cudng do dong dién qua cudn cam 1 I (v6i ddu ctia haiban - -

mic thém mﬁt cudn cam 2L nifa song song Vi cuén cdm L.~

a) Tim biéu thuc ciia dién nch q cta mot ban cha ty dlen' R th ‘ 1 8-

b) Khi dién thh clia tu dat gla tri cyc dal thl ip v 12 qua ha1 cuén cam bang
bao nhiéu va cé chleu nhu thé nao ? G -
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Gidi - . , : ' o di | di,
o ) . 1 Twu, =Ll =2L—% suyradi = 2di
a) Chon q la dién tich cla ban trén cla tu dign. Chon chicu duong chocic -} : dt dt. : K -
doan mach nhut & hinh 4.19. ‘- S £ a iy iy o+ . TY9max
Tai mot thi diém bét ki sau khi méc thém cuon A e A ® , T -Idi'l =2 Jdiz o |  +Qmax |
cam, ta ¢6 h¢ phuong trinh : _ - ' ' | ' . : ‘
i=-q )

i=ipriy N ) N

()

o
i
+ 1 |
B an 1111 e

. : : . ii = 2i2 o . :
i1 12 5 ' T  Hinh 4.20
[ Thay (5) VAo ; j— I =2i,. - ' '

3 1 I
_ Hay 1} =§va 12 -——g.:‘; _

Nhu Vay tai thm d1em khl q qnn ax = A th1 dong dlen chay tir A qua cuon 1 - |

s

|1

Upp = — = L1 = 2L1 R (3 : o
AB - C ! 2o (_ ) Hinh 4.19

i ‘G1a1 he phuo‘ng trinh trén o . __
"Dao harn theo thdl glan ha1 vE clia phuong winh (1) Vi (2) o R ~ t6iBva chay tu B qua cuon 2 t(n A VO’I cuo‘ng do bang = (Hmh 4, 20)

i “;.__q _11_,_12 L .‘ e | (4) o o Vldu4

K hdp (4) o (3) “ du‘o’c _ ._ S o L Mot mach dien gom 2 cudi day ) do tur cAm L1 va
L 'T-—qi" = '-9~.'+ B ISR o . _ "1, va mot ty dién C mic song song (Hinh 421) 3 tho‘1'_ o
; LC ~2_LC.",, 2LC S = 1 diém ban dau (t = 0), dong dien chay qua hai.cudn day: o1
3 Lo - . ' - . ciing chiéu va o cudng do I} va 12, con ty dlen th1 chua :
2€LCT . o ] richdién. Hay tim: X e :

a)Tansogocmcuamachdlén T H‘nhatzf

LC 3 - S - o . N ' “b) Biéu thitc cha dong di¢n qua m01 cuén day va ciia dlen tich cha mot ban
o ' ' clia tu dién. BO qua dlen trc: cha hal ¢udn day ' : :
q Acos(mt + cp) Gi
mz

’ A OS L . U . |

t= O{q ¢ (P Q 3 . Chon q 1a dlen tlch cua ban trén clia tu dlen Chon chleu duong cho moi doan
U=-q'= AF"S‘“‘P =1 . o | machnhuhinh 4.22. Tai thdi dlem bt ki (c>0) tacéhe phuong trinh ©

-.Suyra: tang = 'i-hayf‘l) = a,rc-tanL'_ e e S L= q L R T (1) &

e TR oN | “ L 1+u+u£0-;“ﬁv;i"_433* .ww' |

S o oaE T B

UAB :%=L111=L212 L 3) -

B b)Khlq qmax Ath11—-~q ~0 Tu(Z)taco Gidihe phuong tAnhren s © B

e _ , L o _ .'Dao him theo thoi glanphu’o’ng trmh(l) va(2) B Hinh4.22
_ = I ) | i _q e @wy '
104 S oo 4 o | = P s




P iy iy =0 ' | - (3)
Thay (3) v& (4) vao (5) ta dugc : '
. q"+ 9 T
LC L,C -
Li+Ly .
CLL, :

_ 0
Suyra: o= L+l
Sy,

: '_j q Acos(o)t +¢)

P q Acoscp 0:> coscp 0.
: 1——Am51n(p == —(11 +12):> sing > 0

| :.Sl‘ly'ra.:'qp'z'?zw'vé ‘A.:'w

O
Theo )+, - - %'008(05? 3]

o by

Tait=0:i =1 =

Suy 1‘?‘.1 CB=1 - Il; —1_2 = 11 i+ L)CL Ly
S ety (I Ly)CLy

106

——'———"1 (I] )COS (Dt + —"“‘—LZI:E — LIII
Ll + L2 1 + L2

C g L \
A——*—H—‘—armk—-\-
RO . | Uo =
=5V (dién rd trongt=0)

Tuong Wiy =

Vl du 5. C6 mot mach dlen nhu hinh 4.23
S Kmé: Uy = 12V ,

‘g 20;..13 _

Hinh4'.2'3 o
Dong K. H01 :

-a) Cuong do dong dlen b1én thlen theo IhO’l glan nhu the 3o ? Cu:dng d(‘} dong :

dlen cuc dai bang bao nhléu oo :
b) Hleu dlen the cua hal ban cua tu dlén khl dat che doé én dmh

Gaaz

-a) Chon q 1a dién- tlch cla ban cuc ‘Acla tu ‘dién, chon chléu du’o‘ng Ta chleu
thudn qua diét (Hinh 4.24). Tal tho'l dlém kh1 cé dong dién chay rrong ‘mach (dlot

mo) ta co hé phuomg tnnh

=g (1)A—ﬂ—fnmw—

. ucp U +uAC —_.0' RS

@

_h. -

Giai he phu’o‘ng trinh tren . ' ‘
Hinh 4.24

bao ham theo thm glan phu’o‘ng trmh (2)
L1——=0 Lk ey By o :

Thay (1)vao (3) : Li'#% -0
suy fa:. L= e =158 & 160Tad /8’
o YT e T

i= Acos(et + )




i=Acosg =0 = cosg =0
Luc =041 :—Amsmq)
= -LAwsing = ucg = —%’ + UO =-5+12=7V

= singp <0
. - "
Suyra: ¢@o=-——
A A |
A0 7 7\/10.10“3 ~ 2‘2._1.0‘3A_ -

- ,Loa
. i 5.22.10__ cos(lGOt - E) (A)
‘--‘:Sa"u t =I
: 2

Nhurvay sau t = — thl i =0 v dat ché do 6n dinh. Suy 1a ipya = 22,107 A

T e T v
. 10tatimucuatytfal = - — ,
'..i".:_'-"—A'(ﬁ's'in('u)t'—Ej I "
R 2/ ‘ | -1=0 
" Thay v:‘aé_ phuong trinh (2); ta éuo’c: - N |
-«LAédsin(mt—EJ—uAB +&=0 3y
e T 27 L " Hinh4.25

. uAB :‘—LAm+%’ 2% Up = -2V
(ban A tlch d1én am ban B nch dlén du’o‘ng) (Hinh 4 25)
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thi i < 0, dong dién déi chiéu nén khong qua duoc diot (diot dong).

4.1,

4.2,
“nhau C; =

o a) Tim bLéu thitc ch1 sv{ phu thuoc Vao th0‘1 gian clia _ a 'b‘_'_:' (Ijlz B :
~ dién t1ch céc ban ciia hai tu dlen C;, C2 khl dong K : K —r 1.
“sang chét b. Lay moc thoi g1an 1a lic K dong vio o B .

" b) Tinh dlen Iutdng chay qua tiét dién thang cua dﬁy

|43,

- thol glan ctia dién tich trén mbi ban cua . -
-ty dién va cua cuong do dong dién chay s = Cz'
'quacuonday [REEEONE , R ' '

C. Apdungso C= OSpF L =5mH; % 6V..

' vi clia hleu dlen thé UNp gma hal dlem:.: 0

'b) Sau do dongKbao lau th1 dong d1en' AR TR RN ReloO I

L B» - BAI TAP |

Cho mach dién nhu hinh 4. 26 Céc phan tr trong mach dién déu li tuong K
dang md thi déng lai. - 7 R O

A

a) Tim biéu thifc chi lsu phy thuoc vao. .
(£=0)

b) Suy ra dién tlch cuc cial cha méi m dlén va — :
cudng do dong dlen cuc dai qua cuon day. _ Hin h . 26

Cho mach dlen co so’ do nhiu hmh 427 Hal tu dien Cy, C, c6. dlén dung bang-
G = C; cuon day thuan cam ¢6°d6 ty cim L ; ngudn dien cb sudt

di¢n dong . Bo qua dlén troy day n61 va khoa K. Ban ddu khoa K & chot a,

‘sau do dong sang chét b

chot b

dan sau mot chu ki blen déi cua dién tich trén tu dlen - N e
o Hi_nh 4.27 :
Co mﬁt mach dlén nhu hmh 4 28 Cl = 2C C2 = C Nguon 11 tu(mg co suat-

dién déng &, cuon cam thuan c6 do [£14 Cam L diot If tu:(mg Luc ddu K md va
hai tu duoc tlch dien. Sau do6 dong K. :

a) Khao sat su phu thu(‘)c vao’ tho‘l glan : _ !_-- AR

clia cudng do dong dlén qua cuén cam: -

qua cudn cam bang 0-7 Khi ay hleu dien o
the uNp bing bao nhleu P B _. H o 4_28‘ !
¢) Ve céc dudng b’e” dlé“ su Phu thuge cita IL va uNp vao thoi glan

'-;09 _




4.4. Trong mach dién _nhu hinh 4.29, ty dién c6 dién

dung 14 C, .hai cudn day Ly va L, ¢6 do tu'cam lan i =
: lugtla by =L, Ly = 2L ; diff;n trér ctia cdc cudn day,L Lo L,
ik ‘ va diy n6i khong déng ké. O thai diém t = 0, khong
1. b d(‘)ng qua cudn L, ty dién khong tich dién, con B
~dong qua cu()n dayL;1a1; cé chiéunhu hinh v&. B O Hinh4.29 .
S a) Tinh chu ki cua dao dong dién tuf trong mach ' | ‘
b) Lap blcu thitc clia cudng do dong dién qua moi cugn day thco thni glan

'c) Tlnh hi¢u dlen the cuc dai giffa hai ban [ATER
‘ (Tnch aé fhl cho hoc smh grm qch{ gia lop 12 THPT mon Var h ndm 2003 )

4.5. Hai tu dlén c6 dlcn dung Cl = 2C va C2 = C ban ddu moi cdi duoc tich dien

I duo‘c n01 v6i ban duong ctia tu C2 Cung lic dé ngu’m ta noi chung véi hai

430, Haytxm - L R S L,
: a) Tan $O (o clia mach dao dong | o
. b) Bidu thu’c cla cuo’ng do dong dlen qua médi —| Ll —| 54
. cuoncam R Sl GG
) Cuong dd dong dlcn cu‘c da1 qua moi cudn ————
“cAm. Sau bap lau ké tix ldc méc cde cuon cam - _' L, :
~vao mach thi-dong d1en qua mbi cuon cam dat . H‘mh 4.30

cuc da1 T

mach nay co hai mét dao dong vai hai tin s6 co ban 1a W1 Va0,

“4.6. M_Qt. rnach d_ao-_dong (Hinh _4.31), 26m rn(_)t tu-

- dign va mot cudn day duoc n6i qua mot khod K. o
- v6éi motbo pin c6 dién trd trong r. Mdi dau khod - - & ¢ -

K déng. Khi dong dién da 6n dinh thi ngudi ta m& . =
- khod va trong mach ¢é dao dong dién vGi chu ki T , ‘1' B R
biét ring hiéu dién the cuc dai gitia hai ban cla tu 1B
"16n gdp n 14n suat dién dong cia bo pin, hay tinh

Hinh 4.31 -

L1100

' den h1eu dlcn thc Up, sau do duoe ghep noi tlcp v6i nhau, Ban am cta w'Cy

_ cuon cam thudn Ly (co do tu cam L) va L2 (co do tr cdm 2L) nhu trén hmh :

| Gm y: Day la mach dao dong dlen tu hen ket Trong t1ucmg hdp tong quat Es

theo T va n dién dung C cua.ty va d¢ tr cém L cia cudn day. Dién try thuin _

clia cudn day nhd khong déng ké.

Gei y - Bai nay nén diing phuong phip nang lugng.

. Cho mach dac dong gém cudn cdm L, tu dién .

C va diot If twéng D nhw trén hinh 4.32. Ban

“ddu  dién chua duge tich dién. Déng khod K B
trong thi gian , sau'd6 ngat K. Tim su phu
thudc cha hiéu dién thé trén ty vio thdi gian t
sau khi ngit K. Bo qua dién 1o trong clia
" ngudn va dién try thudn’ clia cuon day. - ..
8. Mach co so do ‘nhu hinh 4.33. Suat dlen dong

o & chia ngudn 2 lo‘n hon sudt d1en dong %, cla
“'ngudn 1. Hay xdc dinh dién ‘tich- chuyén qua.
ngudn 2 khi dong khod K néu c01 ring dién -
o trong chia ca hal nguén va clia cudn dﬁy la_-
‘it nho. Coi diot D I 1f twéng (dlén tr& thuan
bang khong, con dién tr& nguoe 1a vo clng -
16n). Trudce hic dong khoa K, tu dlén C chua _

du’ofc t;ch dién.".

K Goi y : Nén ph01 ho‘p phuong phap dax so véi
‘ phuong phap nang luong :

4.9.

Gitta. hax dlem A, Bcd hai doan mach d1en mac | :

song song nhw & hinh 4.34. Méi doan mach

déu c6 mot tu dién dién dung C:; c6 hai doan L
mach chita cuon cim c6 do tw'cdm L ; tit cd

cdc cudn cam va diy ndi déu c6 dien trdy thuan

c¢6 thé bd qua anh’ huong clia tlr’ trudng cia:

i1

bang kbong. Hai cuon cam'dat cich nhau 'dé CT

K
"
F b
R | P
_ | B
b .
. I
Hinh4.33
A
IYOR

cudn cam nay Ien cudn cam- k1a Trong mach ey

co dao dong dien

H‘nh434 L

L K1 hiéu qy, qz, q3’ Ian 1u’ot 1a dlen tlch cha ban Al, Az, A3 cua tu dlén 11,. _

iy, i3 14n Lot 12 cudng dd dong dién di tlr cac béan Al, Ay, Ay cia tu dién 161 A
(chiéu duorng dugc chon 1a chiéu clia mul ten trén hinh 4. 12) -

a) Viét phu’cmg {rinh cho méi quan he gma cuong do dong dlén 1k va blcn _

thién dién tich gy (k =1,2, 3. )
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b) Viét biéu thic cia hiéy dién the ug, = V4 — Vg theo cdc dir kign clia timg 1

doan mach BAA, BA,A, BAA.

2. Tim biéu thdc cho sy phu thuoc vao thoi glan cla CIIo‘ng do dong dién i,
- trong doan mach khong chita cudn cam.

3. Chlmg td rang, cu’o‘ng do dong dién trong mdi doan mach c6 chita cuon

~ cam 13 tdng clia hai s6 hang bién déi diéu hoa theo thoi gian véi tan ¢ goc.

khac nhau Hay nnh céc tan i goc do. A
4 Xét truong hOp dac b]ét kh1 11(t) lq(t) vi 11(t) = -13(1:)
Goi y.: Day ia mach dao dong dlen tu hen két o6 hal tﬁn $6 co ban,

4 190. Cho mach dten nhu hinh 4. 35 Hal tu d1en CI va Gy glong nhau, ¢6 cung dién

s dung C. Tu dién Cl du’oc tich’ dien den hieu dién thé U, cuon day c6 do ty

0 cam L, céc khod K, va K, ban diu déu mé. Pién trdy cha cuon day, cha cac |
- day néi, cha cdc khoa la rat nho ‘nén cd the col dao dong dién tr trong mach i

'ladleuhoa 7 L o

1 DongkhoaKl taltholdlemt“O--'-- - :

~ Hay tim biéu thiic chi sy phy thuoe ”.U - | .
: Lol g

~ vao thot glantcua R : e, LE T G

o .a) Cuong do dong dlen chay qua cuon day

-'b) Dién nch ql “trén ban n01 volAcua B
- tud1en(21 S _1_ o o Hinh4.35

o Sau do dong K2 G01 TO 1 chu ki dao’ dong riéng clia mach LC, va q2 1a

= -dlen tich trén béan noi von K2 cha tu dlen C,. Hiy tim biéu thic chi su phu

': lhuOc Va0 [hO’l glan t cua cuong do dong dién chay qua cudn day va clia qz '

: trong ha1 truong hO’p -
_a) Khoa__ K2 duoc dong & thm diem t; = e

- b) Khoa K2 durdc déng & thoi diém =Ty

theo cac gia thigt & cau 2b. Hién tugng vat 1f nao xdy ra trong qud trinh nay ?

3. Tinh nang luong dlen it clia mach dién ngay trtxoc va ngay sau thoi diém t2 _

4.11. Cho mach dién nhu hinh 4.36. Ngudn dién ¢6 hiéu dién thé khong déi bing
Up. D 1a diot If twong. Céce tu dién c6 dién dung C; = C ; C, = 2C, ban diu
chua tich dién. Céc cudn day 1a cac cn(}n-thuﬁn cam, c6 do ty cam twong {ing A
Li=L;Ly=2L; Ly =3L(CvaL lacédc gid tri dién dung va dé tr cam da
zlet) Bién tr6 cua day néi va cha cdc khod khong dang ké. Lie ddu céc khoa

&u mo. ‘ ' :

1. ang Kl vao chét 1, sau d6 dong Ky ' L,

'a) Tim cu’cmg do dong dlén cuc da1 o Ly ==C, & D |

o .b) Sau thUl gian bao 1au ké tix khx dong 1 L
- K, thi cudng do dong dien’ qua Ly K/ : L, ;
bang khong ? 'I‘lm hi¢u dien thé gura B
" hai ban ta dién C; khi do. Ban no tlch D
_ d}enduong? LT H‘nh436

2. Kh1 dong dlen qua cudn day Ll bang khong, dong Ki vao chdt 2 va say do

-nJIc“
3

. mdt khoang thorl glan At th1 dong tlep K3

-a) Tmh cuong do dong dlen qua Lz ngay truoc khl dong K3 Chiéu cia dong dzen .

nay thénao?

b) Tinh cuong do clia cac dong dlén qua Lz va qua L3 khi dlen tich trén tu .

| dxén oh dat cuc dai (sau khl didéng K3) Tmh gla trj dién tich cyc dai do |

4.12. Bon tdm kim loa1 phang dat song song nhau, khoang cach @~
gilta hai tdm canh nhau bang d, dién tich mbi tdm bang S [ 17
(d ¢6 tri s6 nhé so véi kich thuée clia tdm). Cde tim tva3
dugc n6i v6i ngudn- dién c6 sudt dién dong ¥ khong ddi
qua khod K (Hinh 4. 37). Cc tim 2 va 4 duge ndi véi nhau
qua cudn thuén cam Vi do tw-cdm L. Déng khod K.

g _ a) Tim biéu thic mo ta sy phu thudc thei gian cla dlén tlch ;
trén cdc 14m vi Cuo‘ng do dong dién qua cudn cam Chon .
t=01alic dongK :

‘Hinh4.37 -
' - 113
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b) Xac dinh dién tich trén céc tim ta1 thoi dlem dong dién qua cudn cam dat
gia tri cyc dai: Xéc dinh ddu va do 16n cia dign tich trén cdc mat chia tdm 2 va tdm
3 Xac dmh gid tri cyc dai cha dong dlen gqua cubn cam.

- Goty y: Cucmg do dién trudng gay ra b0‘1 rnét mit phang klm Ioa1 tich dién ia

_a
_ s 2808
-U=Ed
= Nguyén 1 chbng chat dlen truong E E1 + E2 + o
: L gy
' 4 13 Xet mach dlen Ve trong hmh 4.38, trong do Ll --10mH —fﬂ’mﬂ‘—
L2 20mH ; Cl - 10nF ; G = 5nF ;R = 100k 2 . Méi ddun |- ﬁ]
khod K déng (vi tri 1), ngudi ta bién d6i thn s6 cha nguén [ 1 A
~dién xoay chiéu sao cho bién do cuong do dong diéntrong | (,:,2 B '
toan mach khong do1 Tinh : R : o L
' ' i
a) Ti s6 glua tan 0 f u‘ng véi cong suat hoat dong trong. ,-,_rmxo_z_ L h
mach cuc dau g-’m, va hléu Af = f = f_ ; CAc tan 86 f, va B Lz " \K
. . | —
1 -
f— Ia cdc tin so khl cOng suat hoat dong bang 5 cong suat. | . R

._‘cuodalgz‘ a0 s th438

Mér khod K. Blét rang & th(n dlem to, sau khl mé khod cudng do6 cic dong trong

. ‘cdc cuon cim Ll va L, laig =0, IA 102 = 0,2A (chiéu cdc dong dién ghi trén
' h1nh VE), va hiéu dién the & glua hai ban clia tu d1én C,1a Uy =40V, tinh :
- b) Tan s6 néng chia céc dao dong dlen tl trong mach L1C Csz
c) Cudng do dong dnén trong doan AB, o
; Tﬁd) Bién df) cac dao dong cha dong dlen trong’ cudn cam Ll

4 14. Trong mOt mach dao d()ng gOm mot- cuOn day ¢6 do ty cam L 0 I1H va

mot ty dien C = 10pF, ngudi ta dua vao ding mot cdi déng ngit dien tr
- gbm 2 diot gidng nhau (Hinh 4.39a).c6 dudng dic trung nhu hinh 4.39b. Hienw |
dlén thé ngudng & dé diot m& 1a Ug, = 0,7V. Truoc khi déng K, hitu dign thé CaE

trén. tu la UC =4, SV

1T

P N I R

. D)
B _M_? . B
A I
‘ a; 0
K _
g -
D D 0 Ugn U
a) T b)
th 4. 39 '

' a) Sau khi dong K bao nhléu lau th} dao dong trong mach dung lal Vé tro’ |
-thanhchedodung'? ' B _

b) Hiéu dién thé con du trén tu bang bao nhleu 7. ;

" AL a6 thi chi su_phu thu()c--va(_) thoi g1an clia Ut'u"'”.. '

15




CHUBE1

: l 1 Cam ung ' B talOdoBdoan dayAB BC CD géy Ta:
‘.. B B1+Bz +Bg .

vm Bl R Bz, B3 lan hIO’t 1a cam u’ng tir cuaAB BC CD Cac vecto Bl, 82 va
B3 co cung huang cd phuong deu vuﬁng gbc voi mat phang chita day tai Og.

Sovach chleu i trong hu'(mg ra phla ngoél mat hinh v& 1.16. D tim B, va By ap‘, A
"'dung céng thu‘c trong muc A, con dé fim 82 ip dung dinh luat Bi-6-Xa-va -

'(lap luén tuo‘ng i nhu’ kh1 tinh cAm iing tir chia dong dién tron). Két qua 1a

91+'j'i0[+“01' ‘
dnr ¢ 8r  dmr

B Bl +B2+B'3--
- “—Ol(ler -I-] = 3,57.10_5T
21'7 4 o K

- 12 Cam ing tu B cod phuang vuémg gbc VG mat phang rnach dién, cb chleu
hufo‘ng ra phia ngoai va c6 d6 Ion :

. B= “01(1 3%3,35’.10‘%'
- 2al\m 4,

S 13 Cam ung tir do doan CA gay ta tai O bang khéng. Cam (ng ti¥ do (ioan AB
. gay ra tai O c6 phuong vuéng goéc v6i mit phang chiia mach dién (mat gidy),

S ' hudng ra phia sau mat gidy va cé do 16n (4p dung dinh luat Bi-6—Xa-va) :

L
_Blg_uo‘_
- I2R

(d(‘) dai cha cUhg AB bﬁhg‘ é chu vi dudng tron). Cam ﬁmg tir do doan BC gﬁy -

“ratai O ¢ phmmg vu0ng g6c véi mat g1ay, hmmg ra phla tmcsc mit gifdy va cd
: dG 16‘n : :

Ta thdy B, > By, do do cim Ung w B= ﬁ*l +-.§2 do mach dién gay ra tai O cé

- phuong vuoéng géc véi mat gia’y, c6 chidu hudng ra ngodi m'at gidy vaeodolon -

EQE—69 10751
R . .

2 1]
T

‘1.4, Vecta B 6 phmmg vuﬁng goc véi mat phang mach dlén co chxéu tuy thuﬁc:

. vao chxeu cladong d:aén trong mach ¢, dé Ién -

_2u -‘_j;.'fh_bz. ?'3""'4.'1@“'5'1" e
7. . ab T

1.5, Cam ing ti do céc canh BE va CD ga)'k‘l'a tai A bing khéng' Do d6 cim fmg '

- tir do. toan b0 khung dﬁy BCED I:B= Bl + Bz ; vai B] ) 82 la veg.tc cim
g o do hai day BC va ED gﬁy ra tai A SRR

Suy ra B cod phurﬁng vudng goc VO'] mat phang khung day, ch. théu huorng ra -

- phia truéc mat glay va co do 10‘1’1 B Bl Bz(!i ...1)

B m_..,,_._'.

an b\/l2 ¥ 4b%

~ 1 4 10‘5'1‘

L é. Nhan xét rang ba doan day dan (ba canh tam g1ac,) gay ra cAm !mg T nhu‘

nhau (cung phu’o‘ng, chiéu va do 16n). Do da, vectof B vu@ng goc vii mat
phing khuno day, o chién tuy thugc chiéu dong drén va ¢6 do lon

SRR 3}10 ( +COSE) .. .

. | 9}11 _,,5
Vo’lr———tan Su ra: B"————w.m1810
2 6 yr 2ma

i.7. Ca.m ung ti tai M do mél vang day gay a (M 1a tam vong day) cd phtmng |
- wubng géc voi mit phang vong day vacd do lfm o '
| 2 a2 +d2 | :- ‘
% hd

Bz’ Ba =By =
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Vecto’ cam Ung tdng hop B h()‘p véi mat phing chia vong day ABCD

(Hinh 3. 3) goc 22 30' (ﬂ/8) va cd do lon : |
‘B= 2B, (Slﬂ—- + smﬁJ > 23%1 \/hz d?
_ 8 8 rthd _ _

18. =2 ‘10 :

o~

1.9. Cam fng tir do mél canh cua da glac gy ra tal tam O déu co phucng vuong
- goc vl mat phang chita da glac co ct‘mg chleu va co cung 'do 16n :

B =— cos@ -»cose s |
0 _ 411:&(_ l.-- . 2) S

MR

V6 a-~Rcos—~- 81 E, 0y = +E"
"..Su.y.ra | B Fﬁg}"tahn )
: ‘ 0, 211:R n

| Do do, cam u’ng tu B do ca da glac gay ra ta1 tam O, 6 phuong vuong g6c

- véi mat. phang chifa da gidc, ¢6 chiéu tuy thuéc vao chleu dong dién chay trén

mach da gidc (neu dong dién chay theo chiéu k1rn dong ho, thi B c6 chleu

- huomg vio phla trong) vacodolon: :
S B nB 2 bont tan -
' '211_:R noc

P A

: tan - |
Km - 0 th1 50 va = 1 (theo dé bal) dodé: B = gl
n n - 2R

n

- (tuc la dung bang cam u'ng tix do dong dlen tron géy ra tai tam)

3 1,10.' Ta’-c() : B__m' —E——— voi I'= 9— , T la dién ud vong day 3 u-p—— = _ 2 pR (p la
. ZnR T _ S S
H{)S U
dien wd suat R 1a bdn kinh’ vong day) Suy 1a: B = e
47t p R

Nhu vay khi R tang 1én gip d6i, ma mudn giit cho B kh0ng dm ﬂ‘ll hiéu dién
thé U phai tang ten gdp 4 14n.

1.11. Ap dung cong thic tinh cam tng tif cua dong dién tron.

' " i1 R? -
1.a) B(O)=B(Oy) =+ —+ R 73 211051"‘
2R(R+a) '
- B(O)= +——0~»—.—-‘—3—~~135 10757 -
D '1{2;“2 AR
' S "‘(R.;z".’az)z-_--' o
:B"{):. B : '7:10-5'1" o
(__2)—_2 ."-E—R —_—’ .
(R2+a ER b

| ’ (CdC vectof B(Ol) va B(Oz) nguo'c hmmg) B(O) 0
2. Vecto Bm 6 phudng la 0102 va c6 do 16n ; SR
By =By +By= ”02. ' Lo '
o e [R2 +(x a)z] [ +(x+a)2]
“Trén hmh 1. lG co Chl raB 10a1 blen thlén kha di cuaBtheo x "

- a) Cic vong day rat gin nhau : B c6 mét cuc dai duy nhat ten 0 (vo‘1 x=0).
(Ti gi6i han va véi hai vong day trung nhau, B biéu dién tir trudng cla chi
mot vong trén dé c6 cudng dﬁ 21 chay Khi dé qua tbuc B c6 mot cuc dai taiQ
(Hinh (1. IGa) : o T = '

b) Cic vong day G xa nhau B 62 cue dal, o‘ lan can 0] va 02, con tal O la
. mot cuc tiéu (T6i gidi han ngum ta thdy lién ti€p, khi di doc theo truc xx' clia
* cac vong day, 1an Tugt tir !:m‘dng cha vong day nay, rén den tu trufong clia vong_
- day kia) (H‘mh 1. le) : ‘ _ v
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¢) Trudng hop trung gian : diém O 1a “trung _ B. .
diém clia phén ngang” cia dudmg cong B(x) : B, B,
¢ 1an can diém x = 0, B bién thién theo x chi
v6i bac 4 cla x ; khi d6 ¢é thé thod man diéu ‘ ' L R
kien “déu” 61 da cia B. D€ m so‘,% thed
man diéu kién d6 ta théy : ' o '
| o o n o
_ T _ . 2 . _
By ~[R%+a2—2ax +x%] > ~ |1+ 2‘;“’; o /m\
_ Th _ 0 .
B S N o . Hinn 1IG
B~2'~'[R2'+a2 +'2_ax+x2] _,2 ~ '1+—-——~——2a;+_x S
o el R+t

* Tai mién lan can diém 0, x 1 nhé, 4p dung cong thiic cho trong dé bai, véi

3 |
n=——-1:
2 R
(1+b) 2_1—313'+—1—5—b2
2 8
. tach: |
o w15 2T
By =B +By ~1——|—p b |+
' _ _ 2| R? 48 8 Rz-i—a2
o3 2ax + %2 15{ 2ax + x° _
T ) LT PP -y
) > R2I+a2 8 _R2.+a2_
TG TN RN
S (R +a%) (R"+a”)
_’_:>BM'~2+ 5 22.[Sa‘—-(R_»+»a)]+
Lo :(R +a”) _

S Ta t:hay BM khéng phu thu(‘)c vao X (ttr truong 1a déu) khi 4a ~R*=0 = 2a= R
Tuic 12 khi diém O cach tam 2 vong day mét khoang bang ban kinh vong day, thi
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. Clingc6 thé theo cach van dunﬂ céng thifc &’

By, khong phu thuoc vio x, ta-ndi ring che vong day O vi tri Hem-hon-xo
' (Helmholtz). .

1.1z, Céni'ii‘ng tir B do doan mé}.ch gdy 14 c¢6 phuong vuong géc véi mat phang
mach dién (mit gisy) c6 chiéu hudng vio phia trong mit gidy va ¢6 do 16n =

| :B:ﬂgﬁ{»(pmtamp+ 1+Sl;q)'

o Néu céc dogm NM-V%\PQrﬁtdﬁi::'B = fJ'—O((p tan(p+ ! J o
o _' 2ma o cosg

1 13 a) Thanh phﬁn clia cam u‘ng tu B domdi | -
. nhinh Cua chit “V dong gop, c6 cing. |-
chiéu véi cam ing tu chia dong dién thang
“dai vo han dit mmg v6i: nhdnh d6. Véi
chiéii dong dién 1a chiéu mii tén nhy trén P
-~ hinh 1.2G theo quy thc dinh 6c, cam ng tir.
'_.cuacahaanhanhdeuvuﬁnggocvo'lmatxy"': L IR
va huéng theo chidu duong ciia tric z (Hinh SRR HmhlZG " c
1.2G) (mit phang xy chua chu “V”) S T

b) Xét truo*ng hop riéng oc = 90 chuf “V” tro 1hanh mét duofng thang Cam
. dng [ cua tu truo’ng B (P) cha dﬁy dftn thang dal vﬁ han cho b(n céng thu’c

3 B= ,,E,Q.,. 'v1 E,ana —~1:am450 =1 j
2'Itd '-2; e

Tmo’ng hcp nay cung nam trong truong horp chung |

‘ Ho
B(P) =K tan & aK—
() au?vy ond

B= (cos@l —-0056‘2)
P 47t 4

G dﬁy 8, =0, 92 =0, 4= dsma Suy ra cam u'ng tu' do day dan hmh chu' “V”
: gay I‘a ¥ . .
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- 'd) Momen co hoc (luc ) EdC dung 1én kllT! nam chfim dit tai P tinh theo céng - b

pptotl-cosx Mgt o)
o 27 asina 2ad 2

Kol

do d6 tim ducjc K= .
2nd

¢) Cam ung [} ta1 diém P cung tinh nhu trén nhu‘ng goc o thay bang (n a) |

va chiéu dong dien déi nguac Vay cam ung tix B c6 hudéng ngugc, véi truc z
vacHdo lcm . :

Ty

2-2) T \2)

£

‘ Cung co thé tmh B theo cach thit hai trong clu 2va thu duge két qua tuong ty.

g thu’c M [},tB]

' . Khi can bang M = 0 kim nam chﬁm nim theo phu-:mg chiaB. Néu ddynéra

[
NS R

_ trong do p la momen tir ctia, k1m narn cham -

) hay 6"+ “BB 0

khoéi vi vi trl cin bang tu m(‘)t goc nho 9 momen co hoc M s& kco nd ]au vi

tr1 can bang, taco:

N

' M' —pB51n9~—pB9

Ap dung phucng trmh chuyen déng quay cua vat ran ta co-_: |

10" = M=>IB"~4- pB@

* Phuong fririh ndy c6 nghiém : 0 = Oy.sin ((ot. + @), V61 0 = “ fﬁlg _

- Nam char'ﬁ dao dong diéu hoa v6i tn 6 goc o va véi chu ki :

i .'e) Ta tinh do 10‘n clia chu ki T cua dao déng clia kim nam cham theo cong thurc

tmh cam ung tu BA cha Arn pe mi ta dd tim ducc: (ki hi€u chu ki nay 1a TA) vi

theo céng thic t’iﬁ_h cam ting tlr Bgy cha Bi-0—Xa-va (Ki higu chu ki nay 13 Tgy)-
Taco: ' .

Theo bang lucmg gxac ta théy kh1 goc o nho th1 tanoc xap xi bang o (tlnh bang
: radlan) nhu‘ng khi ot cang tang th1 tana cang khac o (tmh bing radlan) Dleu

klén (1) chi duorc thoa man khl 5 <0, 38rad :> o < O 76rad hay b} < 43 6

114, Khi Khung nﬁﬁi"cén b’éﬁg : M ='ca,-\%6i-'1\_41 -;' g'gs'_-sihe-' - (nIS)B sin[?_— q)

0—10 Nm o

'S c~3311
uyra orad

1. 15 Coi khung day thif nhat nhu Iu(mg cue c6 momen pm < 'cam ung fir do négay -

ra tai diém dat khung day thu hai (Chu dé 1 cf)ng thurc (1 7))

g 2nd3
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F

Momen lugc tir tdc dung 1én khung thi hai [8 = ﬁ) -

- ' HoPa ¢ &
M= p,Bsin® = -°0 1 6107 Nm
: 2nd : '

1.16. a) Luc cﬁng ?C dat Ién vﬁmg day 'wdng uing véi hyc tir tdc dung lén mdi phén

" tu vong dﬁy, doan AB chang han Lu‘c (L4 Q tic dung lén doan AB c6 phurcmg I
- truc déi xiing On ctia AB. Xét mét doan day rét nhé d/ tién AB, lyc i dQ tac’

. dung lén’ doan 46 co hu’ong OM ho*p véi On goc 8 va ¢6 do 16n (Hinh 1. 3G)
le Ibdi

. -Dodo _ _ R
| 'Q ZdQn de cosd =" J-IBdlcosE)

o Blé{l Re suy ra di = Rd(—) V‘way':

4=|;'l

Q= | B(Rde)cose f 218R

-I}-I::I"_'a

 Hinh13G

_on_ 0283N |

“b) Lap luan tuong nhu trén ta im dugc luc tur tAc dung 1én nira vong day, doan

: -ABC chdng han, lurc nay la luc kéo F tac dung len vong day : F = 2BIR.

‘_.Kl hléu B, 1 cam ing tir lam vong day b1 kéo-dift, luc kéo F phan ph(‘h trén 2
Co ot dlen ‘thang & hai dau A, Ccha m,ra vong day taxét, do dd :

o _ 5y 5
nd md ‘
.F G2S::>ZBIR—0 2~——:‘>B =C ~————.*18T K

B - I 17, Momen Iuc tlr ban dau (Hinh 1 4G) bang NIyl ZR)Bsmoc vGi R 12 bén kinh |

(gt dién hinh try ; N = - 10. Momen trong huc hmh tru bang : PRsinw = ngsma
Ban ddu hinh tra' nim can bang '

ERES C Y

Hmh 1. 4G

Khx cucng do dong dlen bang 210, hlnh tru lan den vi tf méi vi nim can bang'

g tai d6 (Hinh i 4Gb) kh1 do momen tu pm cua khung day hdp véi B mét
goc B Tuo’ng tr nhut trén tacé: PR

2NIIRBsmB ngsmcx voll 210

. = sm[?) m\f‘—g—sﬂ‘i‘- 0 25 = B - 14030'

NI,B l

Do do goc quay Cua hmh tru }a (Ban dau pm va B ho‘p véi nhau goc cx) =

- B=1530"

1.18. Cac cudn day co dong dlén chay qua € tuo’ng téc V0’1 nhau (nhu cdc nam -
cham hay céc lucmg cuc t). Thé nang cia cudn dﬁy 2 trong tir trmmg B cua

) cuén day 1 duoc tmh theo cong thuc W = pm

(v1 Dy, V2 B cung phucng chleu) trong do pm NIS NInR2 .lﬁ 'momeﬁ tu

| © O pgISN 1R2N
cuacu(‘md&yZ vaB—'_.- Ho \ “O 3.
| R TE
,K_zn(\/- R +-1-2‘)
| N1°R -
Dodo: W = -F- =

Luc tac .&{;ng 'léh'cu(m day theo 'phu'dng Ia:

s




© 119. Ap dung cong thiic A = LA®. Suy ra: A =—IB(v) =~ 0,2J.

1.20. v="

_:_trongdo R—

AW, 3ugrNAPRY

" F= =
a0

~ 410N

W
m’

=19, 107111/5

"R= mysina ~ 2.10“.”211'1 = 2cm

eB

=20 o700

-eB o
o h= wzﬁmvcosu ~ 5.10"‘2}n =:5‘cm' '

' g L. 21 Ben trong tu dlén hat o chlu tac clung b6‘1 2 Tue : luc dien tru’dng FE va luc tr

'- 'FB Ki hiéu q la dlén tich cua hat o (q 2¢)thi: Fg = qE, FB qvB.

E Hal luc nay c6 chiéu ngucc nhau va hop lirc a0 nén gia toc huo‘ng tam de hat
o chuyen d(’mg theo quy dao tron ban kmh R

' (Chu y cudng do- dlén tru‘ong E vuéng goc vGi 2
‘ ban va huéng 1l rong ra ngoai) (Hinh 1.5G). '
R _: _.mvz T

qVB”--qE'= . ORE

R1+R2 @

Hinh 1.5G

- Ki hléu Q 1 duf:_n ticrhtu,dién:'ép di_mg dinh i 0~xtr6—grét—Xk_i—Gao-xG facod
2n€0[R ZnSOIR i

Cwei: o c=Zml

Tir (1, (3) va (4) rdt ra -

E_,

3

4)

1.24. B=

' Thay : in—-;— =W ta tim duqc :

U Rf Rz {ZW __Z_V_Vz25gv

122, Luc Ldfé:n}f(ﬂ tic dung I’éﬁ él‘ééf’rbri : F' = éVB'sihd. S

veia=90‘?;y= 2l B_“O

- - . .
Suy ra: F* @w 26U 4 10 16N
2mr ¥ m_ S

1 23 d) Mu6n cho électron khong b1 lech hucng, th1 lu'c dlen tru‘ong pha1 Can bang

véi luc Lo-ren-xo @ -

qE qu = E —B=v= %: 21.‘10%/3'- SRR

bR = .m_";_;._z,wscm-:-r- T
2mW
eR -

=, 12 10—2'1'

' 1.25%, Theé riﬁng ma électron nhian du'(;ic.' cﬁuy’én:thﬁ'nﬁ dongmang:

= = eV (phi tuo‘ng dgitinh). " - | -:'

: e ] 2 :

Cme? = oV (uongdoitn)
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 Dodé:v= |2 (phi wong d6i tinh)

) ! T hmh _1.6G, _ta ch

S b_%R‘_-'—;-_ RZ+a2 > R=

déu, qu dao 13 mot dudng trdn; van tdc ban ddu huéng
1iép tuyén v6i dudmg tron dy. Ban kinh R cta quy dao
“trdn tinh duge bing cach can bang luc Lo—ren -X0 v0‘1

- luc huéng tam (H‘mh 1. 6G) E

’I‘hay gla tri nay clia R vdo (2) ta duac B =

2

o m02 _
va U=, 1 — | i
. me” +eV

} (wong dditinh) W

_b) Khi V = 0, électron chuyén dong trong tiY mrcmg

™y _m"-U'" o

: er .
0= eR g

" Hinh 16G .

b2 -a?
20

mvo 2b
‘. (b2 a )e '

| 'c) Bién dm cua momen déng ]ucmg L1a do momen lyc gay ra. Lu‘c G day 1a

- la tlch c¢la T, véi thanh phan vu("mg goc vm r cla lu'cF ma thanh phén nay - |

-

}u’c Lo—ren-xcr F = [(—e)B.v} va momen lyc 1AM = [r F:| Do 16n cua M _

—

do’ thanh phan theo phuo’ng bén kinh cta v gay ra. Vay : M = eB Ve =

'Ap dung dmh Iuat blcn thlén momen dﬁng lucmg

dL -dr

M= — = eBr— .
adr
- Suy ra: d L;- oBr* | =0 hayL— Lep? —const=C S &)

T "Ttr da,’tim'dut;'c_ iv=

8-BD. DIENHOC 28

debal ch1nhia-z~l K—i ‘

d) Ap dung phu'(mg tnnh (3) cho 2 vi tri clia electron ta co
o Tr:én bé mat hinh tru trong ‘C=0- «é'eBa} - '

- Tal vi trf rm : szvrm “%GBI}% '
B —a?y

i Z_meg_.-

Téc do cua electron ta1 d1em quay Tui la V“.e—B%b—) . G5y

I taco ‘V'_-'_—-'

Tir (5) vi (6) ta im dlIO'C tir mmng tGi han BC dé cho dong dzen bang kh(“)ng o

“2b: [2mV

(électron khong 16i duoc anﬁt) BC _ .-
. : _ ¥ _ b : _—"a

- 1
_’_'nhau bang cong thu'c -—z—m(vB £y

1
<P+V )+eV—5m(vB+v )

ZeV
i

hayV‘ \/Vz PR A :. o '\f. -. i .".(8)-

om o

. Tinh hang 56 C trong phuo‘ng trlnh (3) khl électron & rnat hlnh try ava mat E

1
trong cua hmh_ trub ta duge : amv(p e -2~eBCa

So sanh véi dir kién dé ba1 ta thiy dai 1u0ng K khong thu nguyen dua ra trong

‘ _"e) Khi tu’ truo‘ng bang tu trucfng t0‘1 han thl rm = b (electron dl t6i duorc anét) '

- Vilge Lo—ren—xo’ khong smh cOng nén déng nang cua electron bang eV nghla‘.'

i .__(?6)

TS e (7)

- --f) Vi luc Lo—-ren~x0 khOng cod thanh phﬁn doc theo phucmg cha: B (song song
- véi'truc hmh tru) nen VR duoc bao toan trong Tic électron chuyén dong : Dong:
nang cua é}ectron & st mat hmh tru. trong va sat mat hinh tru ngoal hen he v0‘1

meH%eBCbz - ©

e




Thay v biing biéu thic (8) vao phuong trinh (9) ta tim duge gid i Be @

o o | 2V . a
. e(b” - ) m s b
1.26. Van t60 v cila élecﬁ‘on khi b.ay Ta kh("’)i tu dién :

\/vlz +v2 val =V = 10 m/s

. eEl
Vz—ﬂt—-..—“‘__. -
) .mvo

—Smm vahl—g&—ﬂ36m

J_de R—
Vantécv 0do: BTN

B '1.27.a- Bv=_—~:”*f '
127.9) qBv=- ®

‘ b} Trong mdi nira hép thi quy dao cla hat mang. dlen la cung tron, cung tron
. nay chi durorc noi rong khi hat. mang dién dugc tang tdc, lic né di gqua khe.

o Quy. dao thuc clia hat gin nhu duong X0an oc chm_h xac thi quy dao-doé céd
dang nhu‘ hmh 1 24 o
v_Bq _ Bg

_ e 'co
Tan 56 goc cua hat —_—=—"'= const =1= _—
C) o g. R m. . . 271: 27tm

_ . Ctt mbi vong quay hat qua khe 2 ldn va du’cc ting t6c. Tan s6 dong dlen dat o

VAo xxclotron dung bang tﬁn s0 quay. clia hat.

RIS Wi :._,,:,_0',_6-5‘155 T._

T
S . "Bgr |
S Vi = BAR max _ 2nmeax
K : s max .. 2e21 2
L= Wm'ax' = _p_“z'“’_ = 5475 f"Rinaxm

5 =3,6.10°MeV

130 9.8, DIEN HOC 28

e) Sau méi vong quay | hat nhin duoc dong ning 2W0 = 2qU;

max

C'hIUC dong nang
W 2n'quax'= W, = n=—max _ 9.107 vong. -
B qumax

T
mev_ .

e ; 'hu’(mg tam Bev-

f'})e cho electron 1'01 vao may thu M thl TM pha1 la dﬁy cung cang cung 2OL cua
QSin e

| 'duo‘ng tron quy dao nghla 1a pha1 cd: t= — .
‘ _ . _‘Z‘SIH(X
‘Dodétac: B¢Y=.——_2m".va il AR Ut
‘ Mat khac électron dat du’o’c Van tﬁc v la do no ducc tang tﬁc bcn hléu dlen thé
‘ , 5 o
’ ZeU

U,_wvaytaco :
L “myg

T (1) va (2) tim duoc s "%%éin o, -
o R S

. mot gée o nén’ électron s& chuyén dong theo mét dudng dinh 6c. D6 1a

' ‘deu theo phuo‘ng cua B Thcﬂ gxan chuyén dﬁng cua électron la
f= — d N.2ai vo‘l N la sﬁ bu‘crc cia du'omg dinh Oc
' v‘cosoc___ysm_a e S Lo

- dsino
NZTECOSOC
e(vsmoc) 'mevz sina.N.2mcoso

'Mat khac ta lal ch

.___:.(5)_._

. 'BeVsina‘:*.

Coi van t6c ban dau ctia protén la khong dang ké, sau n vong quay hat thu -

1. 28 Llrc Lo~ren~x0f do tu truong tac dung lén électron dong val tro cua luc -

o Belio eU == I Gy
b) V“I"van 10c v ciia electron 1am véi phuong ciia tif trumg B .(phin‘mg ™). -

. chuyen déng tong ho'p clia hai chuyen dong thanh phan chuyén dong déu _
-theo quy dao tron’ trong mit phang vuong g6c v6i B (vo‘l TM) A3 chuyén dong |
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2

m,V

Ngodi ratacd: .=eU i | . 6)

Tl‘:(S)vél(ﬁ)timdUQO B—,/zm U.zmc;’w.N, BTG S
Y e : .

' Theo dleu ki¢n dé bai B < 30. 10 T fa ¢6 hon gid tri c6 thé cb cia N (N< 4)
. va tim dugc B= N. 6,70. 107 T

1 29%, 1. Né Vi T van toc ban din cha chum électron th} cin phal c6 miot huc “Ie’n”' :

b 'huorng tam. . Muén vﬁy m truong “lal” Bl phéi. vu(‘)ng goc vGi mat phang hmh g
. "xuyén va huo‘ng ra phla trdc mat phang hmh ve Luc “1’1” [+ day 1a lyc Lo-ren- XO

evBy = 0 g

- Matkhic: ——m;’O E eUO: B R ) )

B 2mU0

Su Ta B
2 ‘Hat tICh dlén cb vah'tdc' b'aﬁ"déiu' gﬁn song song véi tir trudng B sé chuyén
~ - dong theo dv:o’ng dinh 6c quanh dudmg sic tir. Hinh chi€u chia quy dao xudng

- mit phang wiong goc voi cic ducng sc tir 1a dudng tron ma bén kinh r phu -
__thuoc vao thanh phan v, cla VO vuOng goc V61 dmmg sdc tir, ta ¢

mvy Soomvy
‘ L B:>r—
_r' “ oo cB

27cr Zmn .

.Chukiquayla _T: = R &)

v, B

B Thanh phan Vi cua vO song song v6i chc duo‘ng sitc fr Ia khong dcn vl hau nhu

Ia béng nhau cho m01 electron vi ao <« lrad Ta co

W

) ~~03710_2T 3

RO

- Suyzr’a' L

~ thanh phan tuong ung

| Khodng cich gitta 2 diém hoim B d=vT=v, 2™ (7
o ' : . o eB :

Mﬁt.khécthcddébai:d-ng—R e

ST (7) va (8) timdu@'c,:B:Am;O' -

_ .Matkhéc;%é‘)-_”_; eUp.
L4 2ng)§ e e e

L :>B—148 10—2T,_ !
: 3, ‘Bai todn ¢6 tmh d6i. Xiing qua truc Oz 3
vuong g6c voi mat phang hinh- xuyén nén-. trong“' ;
mat phing ndy ta ding cic toa do cyc T va 9.

(Hinh' 1.7G). Cic dai luong vectd (nhy van t6¢; o
lyc Lo-ren-xo, cim umg 1) cung s& ¢ caC.';" L

dlinh 1' ?G :'

- a) V‘l OLO Tt nho nén ta Chl can xet mot élpc{ron du*dc bin vao ‘nnh xuyen tai
dlem bén kmh R v01 van toc VO gﬁn tiép tuyén \y! duomg tron ban kmh R
Trong £ tmo‘ng tmh déng nang cua electron du’o’c bao toan E e

W = > (v2 + v?p : vz) 5"3 )

Nhu'ng dlem ddo cua quy dao clectron (ta1 do ban kmh T d1 qua curc l:rl) éuc;c" -
Sy Ry R B

xdc dinh boi vr--O tal do theo (10) taco VO =V +v SRR (11)

Hlen nhlén c6 mOt dlém dao la = R (v(p = VO v 0 vz 0)

Pé tim du’dc iéch cuc dai theo bén kmh ta tlm mét d:ém cia.o khdc. Muf‘fn vay, o
ta pha1 bidu d1en \r(p vav, trong (11 theo bén kinh r. | :':_ - T

L1383
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| Luc Lo-ren-xo do tw trudng sinh ra hién nhién khdng c6 thanh phén theo
phuong ¢ song song v6i nod, nén momen dong luong ca electron d6i véi
Ctricz duoc bao toan nghla la :
R ‘
. mv(pr=vaR:>.vq)xV0~r— S ' o (12)
| Nhu‘ng tue Lo-ren-xg ¢6 thanh pha“in theo phﬁdng r:F,=—eBv.;

o

Thanh phan nay gay ra gla t6c.: a _* —Bv,.
-m

- -Dléu nay co nghla la véi B khéng thay d61 mot bxen th1en cua v, hen hé véi

o mot blen thlen cuartheo he thue sz '-—-B.Ar

V:‘l"Ar'.:-r -.'R'; vﬁ Av‘i:. v, nén‘té 06 : \"flz':.—-li'_B(r ——R) A (13)

Thay(ll) VCP vav bang(IZ) va(13) ta co

.   “ ::._:.2. . ”2{
- ‘.'-5 =% (EJ [ B@' - R>]

-ﬁ.”'jj-:TA h2. - ; :2, o . . o _fj. o
o (RY ofr=RY - S -
hay - 1=|—| +A
i AsSBR

: 'mVO

B "(14) la phu()'ng trmh & um dlem dao Xem v& phal cla {14) 1a ham so cua T

Sy =) = : A : .
7 Y(r) (2) ( R J (15) S

D6 thi chia ham 'néy-éé dgmg nhu trén hinh 1.8G, ching
0 ngoai nghiém r = K| phuchg trinh (14) con c6-

nghiém =1y 16n horanhu’ng hitu han. Vay do lech:. R 1y T S
P _"'r—RIahuuhan o _  Hmhisc

Nén diéu dé chung o rang vy < 0 (xem (13)); nghla 1a van tC)c “tr01” huong
' theo chiéu am ctia tryc z.

| 'song song V0‘1 canh a (Hinh 1 9G) theo de ba1

1.30. a) Dong dién I 6 biéu thisc I = jS = envbe, trong dé j
1a mat do dong, n 12 néng do électron, v 1a van t0c
glectron, S = be 12 tiét dién cha thanh T do

I

= 25m /s -
nebc

V=

o Dlen tru'ong E trong thanh ¢6 hai thanh phén vuﬁng :
: _goc VO’] nhau : thanh phan EI ‘'sinh ra dong dlén I L

_: -:'"3,'2'ir/m,j"_ o o L _' S 'H_m‘h‘ 1".9'(;_-‘ o
"va thanh phfm EH do luc Lo-ren xct tac dung len electron EH vB 2 SV / mo
' (v1 v ngucc chleu j nén tren hmh 1 9G EH humg Sang phal) '

" Dién truomg trong thanh co cudng dé E = \/EZ + E = -4 06V/m

b) Hleu dlen the giifa ha1 d1em c‘IOl d1en trén ha1 mat cach nhau b 14 hleu dlen _

©th¢'Hon: Uy = Eyb=25mV..

¢) Néa dong dién 1. va tu’ truo‘ng B deu la xoay chléu thl hleu dlen the Hﬁn
'blén déi theo thoi g1an L e -

i UH va = —IE— = ‘“}"‘IOBO sm cotsm((ot + cp)
nccu .j nec e

Vi smmt sm(mt + 9 = —[coscp — cos(2(ot + (p)] nen thanh phan khfmg dm =

' cuaUHla U0 ;M
: Znec o IS ‘ .
d) Trén hmh 1.10G }a s0 do mach dién khi df. M i e
© mdy dién cdn'do cong ‘sudt, H 12 thanh c6 hiéu tng
.-~ Hon. Déng dién qua thanh ti 1& v6i dong dign:qua -
' may Cam tng ) B i 1& v6i hieu-dién the dat vao

may. Do UH ta co ‘mot da1 lucmg t1 1é vcn céng :

sudt tleu thu boi M - Hink 11 ()G
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| 1 31 a) Cong cua ngoal hIc iam dich chuyen khung ciay duge xdc élnh bang

. 1 _ ) _7
cong thu’c = A =6410"]

R L1b ‘2
A= 1@y - @) = FOL22 1 20 T2

RUE

. A=T (P - @2} _ S : (1 - 1.32. Khi.cé'c ion dl vao khu vy ¢6 tr trudng ﬁ, do téc
Trong d6 @, _CI>2 fuong u‘ng Ia tit thong gii qua - X dung cha lyc tr moi ion chuyén dong trom déu - 5

khung day khi khung o v1 tri ban dfm va O vi tri cuﬁx

(v LB). Ki hieu m, q, R ldn luot 12 kh6i lugng, ™~ [¥3:.

o _dlen tlch va ban kinh chuyen dong cua ion, ta co ] K Keo :
m__mqu:\,R:m oy

R oo et _

“Cim ing tir do dong dlen Il chay trong day din
“thing dai pay ra tai mot diéin trén khung day cdch
day dan mot khoang xcd dO 6n (Hinh 1.1 IG) 1

- B iioll
an o

£ NN NN

. =‘Mat khac ion dUUc tang 16 trong dlen : T
” 7. trudng ¢ hléu dlen the U : Sl

= Tu thong gm -q'uz{ mot 'dien'ltf'ch- nhc’.).' canh dx cha .. Xg

‘khung ‘lii-:'d.dii:#'B('}S‘ = EQIibdx ERTE

2mx o Hmag :qU L R Y0 7. c AL

o G DmU
' -Tu(l)va(Z) taco R— — L
BY q- % SN _
e 'Dé thu duorc nhu’ng quy dao rléng blct cho céc fon' kah Vo‘l 2 ]oal dong vi co

'kh01 luong ml, m; ta pha1 ch:
(UO +. AU)ml < (UO AU)m2

:>AU mz—m] __A2
Uy m2+m1- A2+A1

CTwder o

_}.J.Ullb dx ; 011 IXO A al - o |
(1)1_'_7__271: __ x{ X 2n' l XO 1 o 8 _ (2)

x 124

pollb j dx “Oilbl x0+2al
2n

_"cbg"' (3) o
' ' AU

X 2n xo-{»a“i :

x0+a ER T

"Dodotaco ‘ S : oy RISES
RN II b ' ' RN ‘ el 1.33. a)TalthofldlémbancovantocvthllucLo ren- xUtacdungvaoban
A bty in (xg +a) 2410—7
o g ]

FL“eVB S AT T (17-)_'

. Cac electron dlch sang tral la.m xuat h1en dlen truomg E va hleu dlén thé o |

b Trong truong hO‘p quay khung day 180 quanh canh b Xa day dan hon thl CDI
. vin duoc tinh theo cong thitc (i) ‘con khi tmh ©, thi can chi y rang, & vi tri méi
Vectos phap tuyén Vo1 mit khung nguoc chifu so véi truo‘ng hop trén, do do taco -

Céc éiectron chlu thém hrc dlen mrcrng F »eE —e-é— EREEEI IR ) B

polbl x0+a}
o 2me x0+2a|

Dléntlchtrénhalmatbanla q C‘U-—?i R R S )

- "1"2'} ';“'- -0, =

- ihur vy t dge -

36 R R T A e T e T




At

b)_ D(‘)rig dién chay qua béan : I =A—q. Luc tir tic dung 1én dong dién 13 : F, = BId

(E hu’éng‘lén'theo quy tac ban tay tréi)' o a : E

. Vay gia tdc chia ban (Hmh 1.13G) tinh theo dinh
luat II Niu- to’n

o

':Kth FL = FU- evB

mé

= U Bvd :> q = aGBvS :> I= eOBaS

“:-';';'mF«—SOB Sda o e

<

Tf:-(S;) :'5"a' = g*—SUB dse e S g__2 -

1+ Hink 113G

o _1 34 Trong khoang th01 glan nhod AE lu’c tix tac dung lén thanh MN la F=1,Bi
(Hinhl 14). - _ _ o

Trong thm gl,an nay, thanh nhan du’dc dOng 1u'(mg
p=my= F Atz 1:01:31r At |
DOng nang cha thanh '

Wd::lmv_Z zL:M L
T T ST om

'@ vi tri gii han, the nang cha thanh 12 (Hinh 1.14G): |-

v et 2| Omax |
W, = mgl(l = cos0iy,, ) = 2mglsin (m—z—] .
RS T e inh 114G
. Dinhluat béoltl_oé;n nang luong chota: i ¢

o 2p2124,2 R o | |
QBT 5 mglsin? Smax —y g @max  LoBlAU |7
o 2me "9 = - -

@omip =K —q[BxI]

w2 1. kzl +q23212 :>:«-—_“'

1.35. Phurong trinh dinh luat I Niu-ton :

= -kV + q{v X B}

m_c(li_v = —kvV + q[v x B] <> mdv = —kvdt + q[vdt X B]
dt

- mdv = —kdi""-{- q[d? x B]

[mdv = <k [d7 - qB x [dF (vt [a¥xB] = ~[ B

Tir gidn dé vecto (Hinh L 1'5(})_\ S

~KhiB=B2:h=—r"nC

| ITu(l) (2) v (3) taco: 10k2 = (mvo)

(k +q2132)11_ (mvo)

L HwhLISG

e

B '(lk2'+q.f ]12 —(mvo) .

Tir ) va () = K2 = (6% + q?B?)lf' B0 DT
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o2 | 2 2
=1If = 1+[9§4J i :;»(@) _h 10

- :' ' q282 mvg 2
Theé vie (6) taduoe : |1+ 5 122 = (m&) = lg
’ ‘ 4k .

'1+w1 =l =hL=—7==832cm

L -136 Othm d1émt d‘a c6 van t6cv D1a 10i cat céc duﬁmg cam tmg tir, trong dia

: "'xuﬁt h}én suat dlen dfmg cam u'ng la:Eq= Bvd Glua hai mit dia c6 higu dien.

o the u= EC = Bvd Khl a6 d‘ ia tuong duong vii mét tu dlen c6 dién dung la:
C= ?LS,'V_(S‘i'S:nR .
" Dién tich ciia ty nay & thdi didm { 122 q = Cu =SBy,
_ T-rong cﬁa c6 mot ciong dlén ti= T EOSB(T = gpoba-

: 7v0’1 ala gla t6c clia dia, -

L . Dong dlén trong d" ia lam d" ia chlu téc dung clia luc tu’ F nguorc hu‘cmg vii i

| 'trong luc P F B1d = EOSBZda L
'Gla toc a cua d' a ducfc Xac dmh bang dmh luat 1T Niu-ton ;-

P F_ mgMSOSBda

e ._1+3QRWBQ';__
; ]3'}’ Hop hue tac dung len hat gém : Luc can Fc 'VE;_.I'L_r'c Lo-refi-xa :

Hinh chiéu ciia lyc Fién 2 t.!'_!_l.C X v‘a yla:

Fx: —av, + qBv,

c :_' F, = —av, ".qBv'x_ _
suyra: ML 0 g
o dt dt dt
mdv,  dy
Y =-—'aﬂf.—q 9x
dt dt adt

. Tu' do ta la1 o : m. Avx =0 —a. Ax + qB Ay
L mAv - —aAy qBAx

i K1 hleu ‘toa d(’) ciia diem P la Ax va Ay

- Van toc ban dau cua hat la vO = (0 Vi), O)

- Van e cuOl cua hat la v_ = (0 0, 0)

Ax_ : quVO Ay_‘;' g _mvo L
a? +(qB) a2 +(qB)

dlem cich truc rcé huomg vu@ng goc vcn tric.

Ap dung dinh Iuat Gao -X0 cho mat tru tmc z ban kmh I, do cao i

E(I)Zm'! m‘ ]noe BRERE

E(r) i 4%Q-—n ( n vector phap tuyen huong ra ngoal)
Bo e o

G1a1 hé phucmg trmh (4) va (5) vm Av = O vi Av e v{j ta dudc o

_ Hat chi chuyén dong trong mat phang xOy, vi vay van e v ¢6 thanh phin
theo’ phu(mg A .

| @
3

1.38. a) Do tmh chat d01 xu‘ng va vo han cla: dam may hmh tru dlél‘l tru’o‘ng tal |

RS 7 AR




: : o -2
' : . e A a1 : ngre” -
- b) Luc di¢n huéng ra ngoai va ¢6 dolon: Fy = (e)|E| = 0.
Luc Lo-ren-Xo :
Bl_ = —€ [V' % Bu]c() dolén: K = eBOmi' va hudng véo.trong. Taco:
- eBOm;.ﬁﬂ _> ‘0 : hudng ra; Fy <0: hu(m_g véo.

By = fh""Fi =
0 . _ :
. c) Dé cho he én dlnh thi horp luc tac dung lén m01 électron phal la lyc hu’cmg
*'-tam (trang thai dung) o .
2 . .. B
“ngre” Cmet

| eBOmr-.
. 28'0--
R R ST R
2m._.j2mcm+_mp = 0. | e .
CUVGASOtace: o
gl —_20312) @ el '—“2_(0%‘-' "
Ly = > 30 0= —

SR e) Cic élécti‘on chuyén dong trdn tao nén cdc dong dién' trom. Mot day vo han - _3. |
- cdc dong dién tron song song v6i nhau s€ tao ra tix tm(mg Biai m(‘)t diém batkicé - |
. hitdng song song tryc hinh try. , : |

- Xétdien tlch chan b&i hlnh chi¥ nhat MNPQ ¢d canh MN song song voi truc Z,
. cach truc mot khoang r (r < R). Carh PQ nim ngoai ddm may hinh try. Cam ung. '

Cgr tai cic dlem nam doc theo MN Ia B], doc theo PQ la By,

i 142

o f) Luc i do tLr truo’ng B gay nén Ft qu = ~2—u n 620321'(R2

Mt khéc : dldnoevldr[dl—i?)_ Y
I= JdI = '[ noe(u!rdr = noe_co!-R‘—-
:Iﬁ.?-30'+

: -‘ T tru'o’ng do dam mﬁy gﬁy ra la B =

B

dBal = ugl; B~ B =pgl(=AD) - N

R R | 5 4 | fﬁ*
| o2 ,

T r

NSNS
S

S man L S

o

3. Hinh 116G
uonoem(R 2) o m ”_GG.

l-::'¥"7l Sy f."v=. -
;*”ﬁomz(R?T*T;)<+kﬁ0®2R%_#-jg=

80“0

| TViv << c nén lf;— < 1 Vay Iuc do tu’ t.rucng B tac dung ia khéng dang ké

|2,

coey =

dio

i

-‘ a) Kh1 thanh MN tl'lIUt xu@ng dU.'O'l do tac dung clia. trong luc P o thdng qua

dién t1ch MRN blen thlél’l Iarn suat hlén sudt dlén dong cim ung & thanh MN
A@ . N - s

‘-Blv S
Al

C

V(n via van toc truoft cua thanh MN theo dmh 1uat Lcn—xcs dong cam u‘ng smh |
raco ch1eu m N den M (dé 6 tu truong nguoc chleu vcn B H‘lnh 2 1G)

Trong mit phang nghléng goca Cac 1uc tdc dung len thanh MN la thanh phan -
Q cha frong Tue P, Q= = rngsma luc dlen tir F 6 do lon F Bll (tac dung




nhé, nén dong dien i = S& = B
S R R
B2y

. .va h;rc dién tr F = Bll =

tho,dommF<Q HcplucQ F

len doan MN c6 dong dlén i chay qua trong tir truo‘ngB) hai Iyc Q va F
ngugc chiéu nhau (Hinh 2; IG)

Luc dau, van t6¢ truot v-ciia thanh con

‘déu |

Iam thanh co gla t(“)c va van tdc v tang

‘ _Khlvdat gla tn vm‘;lx thi F = Q thanh':.ﬂ..“ R |
= chuyen dong deu khi do R ' - Hinh21G
. 2 S ‘ . g . .. .
B 1 <o Rmgsina -
w—% = mgsmcx = vmax :_W

- b) Thay R bang fu dlen C thi dong dlén cam ung (sudlt dién dﬁng cim ung) )
:nap dlén cho w dlen Ki hleu q la: dién tlch tic thoi cua tu dién, ta ¢ :

- q':_ Ce Luc can Icn thanh (luc dién tu) F Bll IBE

dq _ BZIZC dv
“dt -

e Nhung Z— =a la gla toc clia thanh Vﬁy hrc cén 1én thanh F B Ca tile v6i
L

a De tmh ata v1ét phuong trmh chuyen dfmg cla thanh

Q _—‘_F'- :_r_na = mgsm‘a-‘— B__212,Ca = ma _—_>'a#

2.2, E
i '."co thé coi tir truo‘ng trong pham vi rmen dat khung day that hai Ia tir tm?cmg déu

gsino
B212C
IIl

< gsma

I

Ta thay gla toc a nho h(m gla tf)c tru’ot cua thanh MN khi kh()ng cH tir trmmg , En

B va phu thuéc khoi lu‘cmg m.
Vi khung day thi hai ¢6 klch thu0'c rit nho s0 v6i khung day thu nhat nén i

| VA cam’ Ung tu ¢é do lon béng cam ing wB tat tam cua_ khung day thit nhat ;

_ 5 tmh theo congr thuc (D = nzBS coscp

10 DN DB LAS 2 e

B= Moﬂll
Ta chon vecto phdp tuyén @ v6i mat khung thi hai sao cho ban ddu vecto 1

tring v6i hudng cia vecto Bdé. Véi quy udc db thi khung day thit hai quay
1ech kh01 vi tri ban dau mot géc @ = ot, 1y théng gui qua khung thir hai duoe

}—Lon]ISﬁz

cos ot '.
2r. :

Suat dlen déng cam u'ng xuat hlen trong khung day thu‘ ha1

dCD IS0 '
ec . MZ_SIH (Dt
RO di. - 21"._. _

Gid trl cuc dal cua ) sudl dlén dong do em ax = E@L;%{_SE 0, 005V

.3. Suit dlen dong cam tng xuat hlén trong mach e = Blv =0, 3V

Cudng dﬁ dOng dién chay qua doan day dan

1:%_

= IOA

Lu’c tir tac dung len doan day dan F Bll = 3N s
Cong sudt ?" Jam doan day chuyen dong % = FV 3W

‘Cong suﬁt toa nh1et tren doan day 9’2 = RI = 2W

Cong suat cha nguon % = %’I SW

Nhin xét : A= ?J‘l +9’2, nghla la thoa mén dmh ]uat bio toan nang Ilro'ng

. Trude hét ta tmh sudt d1en d(‘)ng xuat hlen trén mot thanh kim loai quay trong

mat phiang Vu()ng goc VO‘I tiY trudng theo c:ong thu‘c (chi tmh do lo’n)
. _AQ AD - _-ghs AS
At AL

V6l AS ladién tich md thanh quet ducc trong thm glan At Ki hleu 0] 1a t6c -

do gbdc cha thanh vi /13 chifu dai coa thanh. Trong khoang thoi gian At '
thanh quay duoc mot goc Ap = w.At. Va quet duorc mot dién tich :
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“Tiwdé:. e, =B.—2=——,

I. GiIE?l strthanh OA diing _yén, con thanh OB quay véi toc d6 géc o. Sudt dien

‘dong cAm ting xudt hién trén thanh OB (va trén doan mach BOA) bing :

" Hai doan mach BCA (BCA =1;) va BDA (BDA =/, D
- dmh lugt Om ta ch !
.‘ L UAB = e

.:le [l = R(Dt

: 2 O hai thanh 6 Xuat hlen hai sut dlén dﬁng cam ng

. :_. cl ) |

Ctae

- BR"0 . Bd*o oo _
S22 0% (op=r=l)

T T T

I+ L= 27R) ‘mic song song véi nhau
(Hinh 2.2G), ¢6 céc dong dién 1;, I, chay qua. Ki
hiéu I 1a dong dlen chay qua hai thanh, 4ap dung‘

Hinh 2.2G

UAB =L, 1T) = Iz(fzr)
._I.2Rr .

I Il+12 o
12 = 2nR—ll = 2nR Rcot 5

Tu do t1m ducfc

a) Hat nguon dlen tuong duong e.; va e, mic xung doi ; bo nguon co suat

~dién dong (Vi ©1>w4);

BRZ Bd? |
e, = € — €¢3 = T(ml ~ ) = T(ml — 0y}

Lap luan tuong tw nhu & cau  tacd

) _B(Dod '
T e
o 412+ (Dot by

S 2

o Iy'= lm—w I : 1,

:.I‘_.—_' -

Véi Wy = 0)1 — m2 Hleu dien the & hai dau méi- thanh '

U =g —I U €ox—H{— 1
i (2) .- ()

" b) Két qua_ Fu’ong ty nhur Cau a, vGi cbO =0+ 0y

| a) Lap luan nhu* 0} Bal 2 1 Chleu cha dong c'hen cam u’ng chay l:rong doan day

ABla tu’ B dén A (quy tic ban tay phai), do d6 dong dien cam ing chay qua R
theo chiéu tir A Cien B Suat dlen dong cam ung xudt hién trén doan AB cb do,

‘Blvcos on

L B(od ot

co cu’o‘ng df) I =

e

(vi v 1a th'anh phan cua__

16n (Hinh 2, 3G) e = Blvl

v

c

vuOng goc Vi B) VA do do dong dzen trong mach'. :

Biv cos o

'_'4[2.+”c0\t_-,- :

S = [1-2 ) =2
o wt? - ( ZRJ .

-Bmsz-
2n

B(D1R2 - .
3 e'CZ -

v

4N D DIEAM UNC 9T

R+r

- Lyc tr F thc dung len AB o) Phu’dng Vuong R

goc véi B va v6i day-AB, c6 chleu xdc dinh. © . -
~ bing quy tic ban tay tra1 (Hinh 2. 3G) va co‘-‘ L

do 16n (v1 Bl AB)

Hinh23G
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B izv Cos oL

F=Bli=
: - R+

~Boan day AB chiu téc dung clia 3 luc F,_ PvaN Day c6 van toic Vinax VA chuyén

'df_mg.d'éu khi F + P + N = 0. Xét theo phuong chuyén-d@ng, khidotacod:

| Fl'z.Pl = Fcoso =Psina -

B2y, Vinax cos’ o

R+r

: (R+r)mgsmon _ e
,:>'v ax = 53 3 ~4,13m/s‘ g
. BfcosTa :

= mgsina

E ' 'Ctrong df) dong d1en chay qua R khl do

_ mesino _ mg tan: ~ 0, 346A
"~ Blcosa . B/

' b) Neu thay c‘hén & R bang bd tu dlen C thi trong mach van c6 dong dién

cam ung, dong. nay nap dién cho tu dlén Dién tich cha tu dién :

q CU Ce = CBlvl, suy ra dong dlen trong mach

Aq
At

'I.‘ : CBI CBlcosa éw == ] = CBlacosoc
. At AL

VO’I a la gla t(‘)c cla AB

e Do do luc i tac dung len AB bang

F BI! B2!2Ca COSOL -

e ' Tu’ofng ty nhu cau 1, xét theo phuong chuyen dong tacd -

2.6.

P - Fl ma:>mgsmoc Fcosa = ma

 'mgsina.

| -_-'--—"_—>a'—' —433m/s '

m + B2I%C cos o
Day AB chuyén dong nhanh din deu vé6i gla toc bang 4 33 m/s
Kihi¢u H la trung diém ctua MN, ta1 thoi diémtOH =t ;

Z MN = QOHtanB 2vi. tanB

L8

27

mON;OH = Vi
: cosf

cosfl
Sudt dién dong cam l’nlg xudt hién trén doan day MN :
| ¢, = B.MN.vsin90° = 2Bv2_t,tan B

. DPien tr‘fy'toan:mach:R'.—."r(OMﬁ;'ON-e-MN):'QM I, sinp)
- - . \cosp  cosP
Cuong d(“) dong dién trong mach
' m.—?:- Buvsinp 3'. o _+ SRR -
R r(1+51n[3) ' R 3 X
' : - A 1 jF B
() thoi diém t khi tarn Ocua khung 6 toa df) zZ _ - re—
(Hinh 2 4G) tr thong gln qua khung bang o Z R ,:) : o
R s
CD-—aZB—a (Bo—kz) T N R
— | o= e
_- :-Suat dlen dong carn u‘ng Xuat hlén trong__'”__ 3 Ve
" khung (dovi tri clia khung tic 1a toa do zcua zy Lo
“tam O, bi¢n d6i véi thm glan) la ' inhoae
At At e

VO’] \A la thanh phan cha. van toc v cha khung theo phuo‘ng Oz Dong dlen :

: cam u'ng xuat h1en trong khung co cuong do

-I=e—0;akz (I>0)
R R

Vacé chléu ‘nhe trén hmh vé (ap dung dmh luat Len xof) Xet luc dlen {u tac dung '1_

Eén khung ta thay cac huc tix F2 va F4 tac dung lén c4c.canh BCvaDA triét tieu

nhau ; con céc luc dien tu tac dung lén cic canh AB vi CD la F] Vi F’; thi o

| huéng nguoc nhau V. hop Tue dlén o F tac dung lén khung cé do 1om':-

k2a4v
R_‘

F E; F1 (B3—B1)In—
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28, Tai thosi dlern bt k1 hiéu dién the gm‘a hai dau A B cta 2 cuon day nhu nhau.

va huong thing ding lén trén. Ngoai Tuc dien tir F khung con chiu téc dung Mat khdc 4p dung dinh luat Om cho toan mach =~

cua trong luc P. Do d6 hop lyc tic dung 1én khung bing P - f: co do lén F=IR+1) . i o _: 3
P —F ; hop lyc nay huéng xudng dudi, ¥am cho khung chuyén dong xu('mg N . . - o _ “
_ duéi. Sau mot th0‘1 gian, khung dat dugc van t6¢ khong doi v, khido : v, ngoaira:l=1; + I | . o
- ' T (2), (3) va (4) ta tim dugc :
PQF _ _k234vz _ mgR .u()()_va() m &

oy Iy .
' i - Rtr 7 . L1+L2-,_(R+r)
b0 16n clia van t6c V1a: SR ‘
I =
: L1+L2 (R-I-I')

V=Vo+V, = v= v% + v% B

2. 9 Gla sir cho dong d1en cuo‘ng do 1 chay qua hé hai ong day Tru’oc kh1 n61 1a1

ke -. 0 s -Z - k4 8 oac ong day (HinhZSG) tlx thong gm qua hé la

-Chu y Co the fim duo’c bang cach ap dung dmh luat bao toan nang Iucmg | | q) (Dll + ch2 + c1322 + (I)Zl I o (I

© Cu thé [a kh1 khung da dat dén van t6c khong ddi v, tic v, cung khong déi
thi déng nang cla khung day khong déi nita ; khi d6 do bién thién cha thé

I
_‘nang (lrong tru’o‘ng) bang nhlet lu'ong do dong d:en ItodraténR : !
L : : X
- mgv, = RI2 At th 2. 5G L

' trong do Cle la 1 thong clia Ong day: tnu I gm qua ong day k ((Dula 1811
thong fur cam, CD,k (1;& k) la 114 thong ho cam gnra ong day j-doi v6i ong
day k) ; 0 day i, k =1, 2. Sau khl noi 1a1 céc ong day (H‘mh 2 SG) it thong gm'
qua hé la R ‘ _ .

KaPv,
Thayvaodo I— — £ tatlm.duocvz,tu’dosuyravo.
R

" -Ngay sau khi dong K trong céc cudn day c6 xudt hién cac suat dién dong tr cam :

e ALy Ay | cD q)“_“_ (DIZ +®22 _@21,,._ e

: ' tCl At fie2 *ac At - bai vi (D“va (I)z] nguoc ch1cu nhau, <1)22va (1)12 nguoc chléu nhau (theo dé:

— Vi cdc cuon day Ia sieu dan (CO dlén trd bang khong) nén. theo dinh luat Om’ - bii). Mat khic, theo dmh nghla do cam ng Lva L cira he trufoc va sau khi
it : .:, ' SR T . ‘n01ia12ongdﬁy1a D = LIV&CD 1L o e

L il = Ly A,;f' = Ll All =Ly A W Ngodi 1a ta ¢ = By = Lyl; ®gy = Lol By = Bpy = ML, v6i M 1 he 56

| ' | | day. Do d6 tir (1 va (2) i duoge :
O tho’l dlem ban dau khi chu’a dong K, céc dong dlén deu bang 0. Do d6 khi - _ ho cam chia 2 6ng day. Do dé ( ) @)

- cuong do dong dién 6n dinh'trong 2 cudn day va bang Il, Iz, thi theo (1) tas€ co: '.
LII L212 e @

L= L1+L2+‘2M L L1+L2-2M
Tirdé - '-2(L1+L2) L= 0006H | '
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B "'2 11 Dong 11 tang it 0 dén IO (Iuc 1= to) Lic t >ty Ki Ko

(Chi ¥ ring vi do cam ing L luon tuén duong (gi6ng nhu L, va L,) nén Iuén
luon ¢6 Ly + Ly 22[M)). |

2,10. Gid st cudng dé‘ dong dién chay qua vong day 1 la ;. Dbng dién nay gay ra

| o
g=boli Ri

tai O3 mot tir trudng c6 cim ng tir ; T

@? +R?)2

Moll R2

"B(n vi R2 <<a nentaco B~ g
_ 2 a3’"

N goal ravi R2 < 'a nén ta co the xem tir truo‘ng la deu trén 10an bo dién tich :

cla vong day 2 Do do m thong do I gl qua vong day 2 la

TCR RZ e
‘Dlz —(ﬂRz)B =bo 211
—Suy rahe soho cam : Mlz —q)— - O_TERI‘RZ
| 1, M

.:Ta thay bleu thUC clia M ¢6 tinh d01 xu‘ng doi vai cc ch1 56 vong.1'va 2 (vi vay |

- ma néi chung, (a da c6 gia thiét M}Z = M21 M trir trudng hop c6 161 sat tur)

S ta‘cod cdc dong 11(t) va 12(t) chay nguoc chléu _
7 nhan trong mach ngoai (Hinh 2.6G). Vi cic dong L1 & T L2
© ting neén trong cdc cudn ¢6 cdc sudt dién dong ty b

rcam —L— va = M2 e ‘A : . ‘
o i -Ly it cling ngque .chlen nhau, . Hinh260

Ap dung dinh luat Kié’c~x6p cho mach ngoai" ta é(’)_ :
dll L d12

_ dt , dt

' (khong co dién trd thuan & céc cudn day)

mo_,'

Suy Ta Llll(t) L,i5(t) = const.

Cho t=15taco Ll =const,
Ll 1({) - Lzlz(t) =L IO o ) : | . (1) :

Khi t di rit 16n r6i thi iy va 12 cé céc gid tri on dinh I] va I, nén ta co :
L — Loy = LIIO
e 11 +12 _E” B T 2).
Tu(l)va(Z) t1mduoc _ ‘_ B S e _
L IO + .: ng S ._: .LI%E L .I{]' '
. Ll + L2 r(Ll + L2) f(Ll + Lz) Ll + LZ

Neu dong thcn dong ca ha1 khoa th1 co nghia la IO 0 nen ta co e '

Iy =—"—— (xem Ba128)
' r(Ll +L2) : 1'(L1 +L2) R

2 12* Vi doan day AB chuyén dong trong tu tru'o‘ng clha dong dién 1 nén tren doan'

day AB s€ xudt hi¢n suit dién dong carn ung V‘1 mach dién heo nen sufit dién

dong cam {ing tir €. bang hiéu dlen the U glua 2 dau day Sau tho‘} gian t ké tit

Itic bat ddu chuyén- d(")ng, i thong quet bdi. doan dai dx’ cua day (doan nay'

cach dﬁy dan mang dong d1én mot doan X, H‘mh 2 '?G) bang

: dcp BdS— ”Ulvtdx L
T

va i thong quet bcn ca doan dﬁy AB la

. : LA . 1 X0
X 277“ : XO-: B ‘ : o T g — Y .
xR o X =
RS S o Xy ldx RE
R A d(D Cpglv oxg HT Y o e
~Suyra. Uwec-g EL)~~~~-~ln—0————— _ ‘th _
o dt ' ‘271_, XO R thzm

~29,7.107°V

153




2.13, Chon he quy chi€u gan véi mat dat.

a) Do quén tinh cédc &lectron ty do trong d' ia vang ra mép dia, két qud 1a mép

~ dia tich dién am, con tam dia tich dién duong. Khi dat trang théi 6n dinh, gifta
tam va mép dia c6 hinh thanh mot hiéu dién thé U; cdc électron chuyén dong -

tron déu véi van téc goc bing o do téc dung cua lyc huéng tam (bing m ®° 1)
can bing véi luc dign. Cong cia lyc dién nay tl tAm ra ngoai mép dia bang :

| | - 252
—U =— Immzr;dr L _R
o - -2
R T R L
Swyr: U= moR . 210V

2

by Do ch tu’ tru‘cmg B nen electron con chlu téc dung cla lu'c Lo-ren-x0 ¢6 df)

" I6n bang evB Tue nay ¢ ch1éu tuy thuoc vao chiéu cta B. Khi dat trang thal il

on dinh ta co
'IIUC dlen tu = luc Lo—ren X0 + mcozr = erB + m0)2r

R The nhu'ng 6 hang mm r rﬁt nho 50 vGi ea)rB nén ta cd Iuc dign tir = emrB
Dodo ' B '
’ X RO

! '_—'eU k= .jec_)rB.dr = i—_emBR :
0 '
: ' 2.
= U = LS . 0,033V
e 2.14. bién tro yé"c‘i()"tu cam cha cudn day : R = pg': pNJFd"zlz.,lﬁ_Q
N 23 2711D2 -
L= uoN 7° kN N ~ 0,079mH
Lap luan tuo‘ng ty nhu & Vi du 2 ta fim du'Uc cuong -do dong dién chay 4
quaRy kh1 khoa K G vi tri 2 :
S [R+R )
Cis=lge M

154

V6i 1y = % . Tir a6 tim duoc nhiét lugng toa ra trén dién iré R, :

oo S : 7 . :
Q= jR,ith = - T . 0,59m

2R2(R +R)

2, 15* Tur truornchio dong dién sinh ra-co huomg vudng goc véi mit phang cla
khung day:va ¢6'd6 16n ti 1& nghich véi khodng c4ch tir diém khao sét tot day
dan D6 la tir trudng khong déu, nén khi khung day chuyén dong tinh tién voi

_van t(‘)c v thl tu thong gln qua khung bién thién, 1am che trong khung Xuat hien

- sudt d}én dong cim u'ng e.. Ban chat luc la gay lén e, chlnh la luc Lo ~Ten- xd

—

F= e[v B} tac dung lén’ cac electron tu do trong khung kh1 chung cung voi

~ khung chuyén dong véi van toc v. Do do suﬁt dlen dong 1a bang cOng cha lyc -
la tam d1 chuyen mot’ dcm v1 d]én tlch :

ZE A! VO‘I E = {v B] Vi, tOng Z lay theo duo‘ng cong km' -

L) - Lo Q- e W et
MNPQ doc theo khung Chon chleu ducmg cua mach va chléu tlnh cac dal' :
R hm‘ng 1a chleu kim d(“)ng ho dong thm chu y rang vectd [V X B} co phu’cmg

vuong gébc véi. cac canh NP Va QM (do do dal 1u’0‘ng EAl tuo'ng ung bang O)

‘tach:
ZE Al= Z E Al+ ZEAI
(L) (MN) o PQY
‘ecl =_.'-—vB1a + sza o

2n(r + a) Z S2mr R
, (r 1a khoang cach tix day din den canh PQ). G

Vigi o o Hoba
. . : B . K o ZM(r '+'. a) ‘t i
o Qi dy morkhoin i = B




' "a)-"ca”th’é xem cim tmg tr B 13 tdng clia hai o
U vecto BO va Bl, BO 1a vecto hudng theo chiéu

St thong cua BO qua khung day khong dd, do
' do BU khOng 6 tic dung g1 den chuyen dong .

Csau: le =

"truc Oz va ¢6 do 16n khong d8i bang BO, dé la.

veclo Carn‘_ung tL_I chia mot WY trudng déu ; Khi
- khung day tinh tién theo phuong thang dimg thi

Ta thay e, >0, do do6 dong dlen cam Ung chay trong khung theo chiéu duo‘ng,
chiéu kim déng hé (tic 12 chiu MNPQ).

Chuit y : Cé thé tim duoc két qua trén néu nhan xét rang suat dién dong cim

ting khong xudt hién trén cac canh QM va NP (vi trong khi khung day chuyén

dong, céc canh nay khong cét cdc dudng cam ing tir), nén cdc sudt dién dong
xuft hién trén cic canh MN va PQ thi dugc tinh theo  cong

thice, = Bly sin(]_?:, ;) ) va chidu cia chiing duge xdc diph theo quy tic ban -
. tayphai. oo o i

cha khung Con vecto Bl c6 cac hmh chleu nhu '
—kx ; Bly—() B, =kz

. Hinh 2.8G

1

' 'Theo cac bléu thiic nay ta nhén xet nhu sau

- Vecto’ Bi luon luon song song v6i mit phang X0z va ¢6do 16n khong phu

L thuoc toa do y Nhu vay chi cén xét sy bién déi ciia B] trong mat phang sz

sau do tlnh tlén theo truc Oy thi ta s& biét dugc cac gla tri ctia Bl trong todn

khong gian. Ta c6 thé mo 14 it tmo’ng ma vecto cim tng tur la Bl ‘bang hé . |
thong CéC_. duofng stic trong-mat phing xOy nhw trén hinh 2.8G (Trén hinh cé'
VE vecto B, tai mot s6 diém). Tir trudng c6 tinh d6i xdéng v6i mat phang xOy

VA doi véi mit phing yOz.

- Tém lai tir trizdng m3-ta xét 12 chéng chat cha hai tix trudng ; mot tr trudmg déu

~ c6cam ting tir By va mot tir trudng khong déu cé cam ting tir B; mo6 ta & trén.

56 0

b) Ki hiéu CD la tu’ thong di qua dien tich glcn han bgi khung day. Khi khung '

- dd
clay chuyén dong trong khung xusit hién sudt dién dong cam ung e. = _E

o \ o o d .
- Vi khung day lam bang chét siéu dan nén e, = Ri= 0=——=0=> w

dt

'-thong qua khung day khong bién ddi theo thUl gian.. |
Mt khac tir thong - @ todn phén gii qua khung bao gom i Ehong do tir tnxo‘ng

co cam ung tu' B tao ra va tir thong t cam L1

oo d’By+kdlzeLi _} L m

Tai thoi dém ban dﬁu" 720,i=0,tacé:

O = d230 e o |
Tu’ do suy 1a tal thol dlem bat k1 v1 ® khfmg d01
@= (I)O:>kd2z+L1 o

o kd?
_:‘,>,1='———Z .
' Lo

@

Vol ila cuong do dong dlén cam ung trong khung

Luo ti¥ tic dung lén hai canh chia khung song song véi truc Oz thicé phuong

‘nam ngang va cn bang nhau Con luc tir tic dung lén hai canh song song v6i |
truc Oy, thi ¢6 lhanh phan tren Oz 13 cung chleu véi nhau vi bing nhau (co do :

?16‘11 lad kld i = «lf% con' thimh phéin trén 0x- thi- tri{at tiéu lar'l nh'au);. :

Nhu vay tong hop hIc tu tac dung lén khung co phuofng song song v0’1 Oz va
cobleuthuc R RS : S e Al .
'F52.kd ! ='—-kd--z'”'.. o ),

| Phuong trinh chuS/én dong oﬁa'_khung theo bhuong O'_z‘co dang :
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mz" = -mg + F = -mg — z=>1z" =-g- -z _ __ _
_ . - : , ml. Khi cim ting tix B bién thién, suat dién dong cam 1ing xual hién trong moi ong -
Ta thay khung tinh ti€n dao dong diéu hoa véi tﬁin sG goc : o ® 5 ' ' ' - -
' méng béng : e, = ——— = —kmr”.
214 . 2 o ‘ . dt . . |
o - k°d”  kd® _ @ _
= =T . _ _ . o e khrdr
mL  VmL S ‘ ‘ _Va dong chen cam u‘ng qua méi ong :di = EC =~ 2I
“quanh vi trf can bang z,, xac dinh bdi : ' ' ' '
k%d* N mglL I ~ Dong dién qua toan bo ongday: I = Id; = — I = —-.(Rlz - R%) 5
oL o kd',_- . R - _ Rl..‘..‘ -
Phucmg trmh dao dong clia khung z= Acos ot + £ | Dau tru’ chung o dong dlen cam u‘ng chd chleu nguorc vm chleu dlro'ng da chon ;
L (phu hop vm dinh luat Len xo) I
R Dua Va0 dleu klén ban dﬁu 1uc t= 0 Z= 0 ta tim duorc A = —Zy.

S o 9 e ' - ' '
R ' mgL kd U ! DT _
-,Va vy = cos =1 , (6)

.' _Cu'cmg do dong dlen chay trong khung

Tir thong qua tiét dién moi 6ng mong bang: @ = BS = kt.mr?

2. 18 Khi doan day AB chuyén dong, trén doan day c6 xuat hlén suﬁt dlen déng
cam Ung ec Blv, do do co dong dién cam ung i qua R; dﬁng thorl xudt hién

- cé- ch1éu chOng lai su dlch chuyen cua AB ta co:

2 S __i.:e_C:B_]V :>-F:Biz-;—_‘Bl'.Y'
kd mg kd = -
= —=——=2Z=———2|C0S ti—1 o R R
2.17. Tit truong bi€n thien lam xudt hign trong khong gian Ap dyng d.u.l._h:-lu:z_t.t “."“’“- rmasTETTR DR
- 'mot dién tridng Xo4y, <6 dudng siic khép kin. O day T '2 o Co
-dién trudng nay dong vai tro truong lyc la, ¢6 tic dung | ° = dv- =_-ﬂ_ f dt .
1am dich chuyén cic électron ti do trong ong kim Toai, _ 'y' - . mR .

va do'd6 1am xudt hién mot dong dién cam dng chay
~‘quanh thanh 6ng. Dé xdc dinh dong dién cam dng nay
- ta chon chi¢u duong di quanh thanh 6ng d6 la chiéu

sy

tiét dién 13 hinh vanh khan c6 bdn kinh r vi 1+ dr_
.(Hinh.2.9G). .Du_an‘trc_)‘ cua moi Ong mong la: _ ) 7 Twds. i BY ——"Ioe i (i
2 o Hinh 2.9G- v
Phdr | '

Vikhit= 0 V= V() nén phudng trmh tren cho ta

lién hé vcn chiéu cAm img tr B theo quy tic dinh 6c
{van nut chai), va chia 6ng diy thanh cdc 6ng mong c6

e dién tir F = BI[ téc dung lén doan day AB, ‘theo dmh tuat Len-xo Tuc nay -

159




b) Mu6n cho 0 < —;- thi phéi 6

- o - mBr
v <i:>v_<_ ® . 3

o 2 4JmL
2. 20* Lap 1uan tuong ty nhu o Bzu 217,
" Do cam ung tir B bién thien: (glam_‘- A

! ~dan) nén ti thong glii ‘qua vong day‘ .
- bién thién vi trong vong day xuat o ,
~hién mot $uét dién dong cdm u‘ng o R , I el
4o lon (Hinh2 00 A ) S )‘B-

2.19. a) Xét & thoi diém t, goc lech IOM = 0(t), cuong do dong dien 1 i(t). Mai
© quan hé gitta 0 va i c6 thé fim duge dwa vao dinh luat Om d6i véi mach kin
OMALO (Hinh 2.20).

Ri=e+eg | (1)

Trong d6 R'=0 ; e; 1a suat dién dong cam tng tai doan OM chuyén dong
‘(xem Bai 2.4) | | o o .

2B

761_=_... L
] 2 e

o dB L
dt

(2)

VG | : 7
- vo}(D BSwnRzB 1

e, 12 'suﬁt dién dong-tuc'ém taicuon Lz ey ==Li' . . 3

[ dlj
it
—dt
R 208 rdoB

- Thay Vao ('1.)' el - ;éz_s' Li = = Ldi =

(R la ban kmh clia vong day) Mat khac nguon

L cua su_at diér dong nay la
- do truofng luc 1a tac dung lén cac dlen tich. - CT .

'- Dodo e ZE Al =E'27R

' (Do 601 xu’ng B co cuong do Ilhll’ nhau ta1 moi dlem cua vong day) Nhu vay L

o : _ _ 5 ' 'taco 271:RE -Ttch;]i (1)__"_"'
S Kethorpvm dleu klen ban dau 0(0) 0 1(0) Otaduoc = BLE) ‘. . ' BRI : S din |
* ' 2L . Mat khac ap dung phuong trmh chuyen dOng cua Vong I_d—t— M '-“(\2)_

Phuang tnnh dfmg luc hoc cla: Chuyen d(‘)ng ciia thanh : T 8”' _ monien
2 , R 2 2
luc tl‘r_ N L S lr.Bir- —0 = _‘3131_‘ _ 3B,
3 2_ 2m - 4mL .
- \B3Br S 4 _
2vmL o ' o

" V6iMla tong momen Iuc la tac dung len cac phfm tu‘ dlén tlch Aq clia vong

M ZAM Z(AqE)R GE'R

Con l la mornen quan tlnh clia vong day d01 V(n truc quay

b .

g :>9 +m29 0 vouco-

: 2 2.
_ = Am)R® = R
: Nghlem cha phucng trmh I Z( m) -m L

8= Asm(mt +0): thanh dao dong quanh vi tri OI ‘_ B : Thay vao (2)_ Rz (0 qE*R T S I e () i
Tim Ava_ ® tit didu kién ban ddu: 6(0) = Asm(p—O = ¢ =03 . _;_:_:'EE_?'} I | t S RN I
T B (6 ﬁBrZ A (1} o o ' o o e T S PR

T S _' : k= T e A S AC SRR T'Y
- 160, ECE : . C _ ' , TR 11-8D. DIEN HOC 2 B SR e T O P




"Vilict=0, o =0 tai thoi diém ma B = 0 thi o = oy, nén tx (4) tim

© 2.21. Truée hét ta nhan xét ring khi dua vong 2 lai gdn vong 1 thi dong dién cam
\ing trong vong 2 s& nguoc chiéu véi dong dién trong vong 1 dé tao ra luc ddy

" chéng lai qua trinh dwa vt‘ang 2 lai gén vong 1 (theo dinh Tuat-Len-xo0), Khi
vong 2 con O xa, tu‘ théng gl qua- vong 1 1a 21L con tr thong g qua vong 2.

dugce 1 og = 2

B
2m -

' bang 0.

Kh1 Vong 2 g vi trl B ti thong giri qua vong 1 Ia 2L11 M12, con ttr th_éng gui

o qua vong 214 Lij - = Mi; (v6i quy ude M c6 gid tri duong).

. Vi cdc vong co dien tré bing kh’éng nén suat d'ié.n' dong cam tng phai bang 0,
L nghla Ia tir Lhong glri qua moi vong gm gla tri khéng doi :

2L1_2L11-M12 W

o= le Mll E e ' @)

T\‘I(Z) fufra_:il :__%iz,_. R

-‘i"Thay vao (1) ta co 2L1 = QL_I%I_ - M)12 . '

Theodebal 1:-1A 12 OSAtaco M2+4LM 2L2—0

' Phu’o‘ng tnnh nay 6 nghlém (Chl xét nghlém du’cmg) M = —2L + \/_ L 0 45L :

Tuds: g ~LUA

—2+f

- Nang lu’(mg tir truo‘ng clia he khl vong 2 cr xa W1 E.Z_Li2 =L?=L

'.va kh1 vong20v1 tr:B W2 =52L11 + ;le "Mlllz ~ L1IL

L ‘Cong A aé dua vong, 2 tu xa dén’ vitri B bang do tang nang Iu'"o'ng Ty truo‘ng
A WZ—WI—OIIL ' A '

11-BD. DIEN HOC 2 B

2.22.

" ‘a) Goi py, =158, = m’ZIZ 12 momen tir cha vong day 2 (ban kinh 1). Vir<R

nén cm ing tir do vong day 1 ban kinh R gy ra té_x_i moi diém clia vong day 2

dugc xem nhu déu ¢6 do 16n bang B tinh theo cong thic (1.4). Tir d6 lyc tir do

vong day 1 tac dyng len Vong day 2 ¢6 cuong do la

i -_‘."-'aB 3nu01112hr R® S

z(R2 + h2)2

g Lu’c tir do vong day 2 téc dung len vong day 1 cung co cuo‘ng do nhur tren.':

(theo dlnh luat III Niu- tcm)

b)) T th@ng (I) do vong day I gu’l qua Vong day 2 theo Iap Iuan nhu o céu a) :

co do lcm la _
(1)12 = B 52 = BTCI' _HOHR I 113
R | 2(R2 + h2)2
. Theo dmh nghla cua hé so ho Cam ta CO he SO ho cam M12 gura hal vong day :
'_doia ' SRS AT
M=M= 1.1 i' B T e @
2(R2 + h2)

) Vong day sieu dan co dlen . R 0 nén tir thong (D gu‘l qua vong day o

thoa man hé thue

d(D
| odi , |
D @ = const _

' Nghla Iatir thong <I> gln qua Vong day siéu dan co tr1 86 lu()n khéng d61
- Ap dung lan Iuo‘t cho vong day Tva 2 & trang thal ban du (kh1 chung ‘cheh '_ |

nhau h) va trang théi sau (khl tAm ¢ha chung trung nhau h= O) ta co

) L212 + Mlll = L212 + M211 S . ;._.1' (4) .

Y 6'3'@ :




. .:l : 2'23. S :_: o | | -
', a) Khl doan day dan MN bat ddu truot trong mach glO’l han b(n MN va hal_
o thanh kim loai xuat htén suat dlen déng cam ng. Lu’c tx tac dung len. MN la _' '

L 11 + Mll2 = th1 ML, 5)

trong do Il, 12 1an luo‘t 1a cudng do dong dién trong vong 2 va vong 1 khi

h=0;con MI M2 1a h¢ 50 hG cam gilta hai vong lan ltro‘t tng V(n h =R,

| .- IR 2
. Vah 0 M] Komr M = nonr N
. WmOTE RS
(L L2 —= MIMZ)II + LQ(MI M2)12 .

T (4) va (5) ta tim duqc 11 =

~ F= B, trongdo .
Aq CAéC -' Av

CBl— = CBI
e At At
| . ' A s go_ M2
Phu(mg trlnh chuycn dﬁng clia MN P F =S a= —
' . . m + CB%?

Kht MN c'Il xuong, the nang trong tru’o‘ng cha AB chuyen hod thanh dong nang_ _

~cua MN va ning luo‘ng dién trudng trong tu dlen

- b) Khl hai thanh klm loat nghteng gbc so vdi mat phang nim ngang, xét theo .

FE _ phuo‘ng chuyen d(‘)ng phuotng {rinh chuyén dong cta AB la (Hinh 2. 11G)
. Psmoc Fsmoc-— ma

o mg-sin:o'c

M+ CB?/? sino.

: ThUl gtan khl AB 1o kh01 hai thanh kim loal

. :> a=

d_7 s t='_: \/mgsma( _ -.'-C_B smoa) . . Hinh2lIG

Qdmgsinoch

'VantéccaaABkhidébaﬁg-;'v:at;\/ e A
B T Vm + CB*/“sina

2.24.

| -a) Néu cam tng tlr tang dan theo truc z,.thi mat dé dudng cam img tir ngay .

cang tang theo truc 7 (Hinh 2.12G). Khi d6 ngoal thanh phén cam {ing 1l theo
tryc z (B,) con ¢6 thanh phan cam Ung tix xuyen tam- (Br) '

| Xét mat nén hinh tru bin klnh 11t dten la r, chteu cao Az (H‘mh 2 12G)
T thong qua ha1 day bang (1)1 = [B(z +dz) ~ B(z)] o

2dB

:> (D.l

=Tui th(‘)ng qua mat bén
q)2 :'u2n T. Az B _ : r
3 'Theo dmh I Gao—xd tu' thf)ng qua mat kln bat k1 bang khong, do do taco :

CI)l + d)z =0
‘-_'::»B' rdB (1)
. 2 dz PR
/b ?Az‘
s - Hinh'2.126.

b) Do blen thlén cua tu‘ thf)ng qua mat Vong day theo thcn glan
d(b _nde _ ,mrde dz@dd) mzvﬂgz_
cdt. coodt .- . dz dt _ _dtr. Lodzoe e

véiv = %% 1a van t()c cua vong day
too ,

Do I6n ciia sut dien dong cam ting va cudng do dong dien trong vong day iz
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do| 5 dB 2, dB
_—_:TEI'ZV Z'I_.“e‘c. nrov dB,
dz R R dz

Luc tLr tac dung lén vong day co huo‘ng tir dudi lén do thanh phén B tao nén
(chu y dén (1)) ‘

“.2 A dB,’ ?_.v
R Ldz )

- Ta thay van t6c clia vong day ting dan (tu tr1 so V= 0) vi dén mot lic nao do

dv

: .'F £'BrII : 2.11:r'IBl-;__=' nrzl% — F-=

d_ = 0 :>Vﬁn t6c Vong dﬁy dat tr1 6 cue da1 Vinaxs niél' 2
‘m R dZ Vmax —._ Vmax __‘____‘_:___'_______.......,?-........".
;}Vmax;‘—“_—*‘“_ _ 7 ] ‘ . .
- 24 dB, e o o

Hinh 2.13G .
Do th1 v V(t) nhu’ trén hlnh 2, 13G

‘225 Ap dung - dmh Iuat Om. cho: mach km (R i dién trof toan mach)'

%’ L—-='RI-';—;>9 'EI’:%_ O
L o WE[' | | .
' Phuopg'trinh(1")'céinghiem:,I;E”l—e.L-. S (2)
N Trongdo Rw—& :
L R1+R2
: R Rl + R2
Tlr do dong c‘hen Chay qua céu chi la Il tmhtheo cOng thiic : I = Il ———E
B | | | Ry™
- Thay céc biéu thifc trén vao (2) taco:lj = —[1- e'(R_¥'+R2)L (3

c ,-166: =

o " Carn ung tu do C1 gay ra tal tarn 02 cua Czla Boz = 'H(T)Z

__Rﬁz__ \ .
e (Ri+Ry)L ~ _RiRy - Ry

'ViRl ~0,tach: 1-

‘ & LL o T
..Vatu’do le—(éi—ﬁt—-%— o - (4)

*-‘3Thay vao (4) 11 = Imdx =3Ata duoc thas glan sau khi dong ciu ch1 bi dit
o ™ 1 5s _ _' o ‘ | .

2 26 a) G1a su co dong dlen I chay qua c’)’ng day Cl, tirn jeid thﬁng do C1 gm ' 
'qua C2 ‘. : P A

(c_:osoc-l' ~Cos0y)

trongdo al-O(wﬁngday C banvohan):> cosocl ml Va s

cosoc2 : — ® 1Ty
2 : 2 - 2d
+d
J \/‘U
-V .<<d\ _ B uonI al :
ia suy ra: = S
Xy _y__ Pz

Wi ay K dnén cam u‘ng tu do C1 gay Ta taa moi dlem tren mat g10‘1 han bm C2 :

,déu 6 thanh phan trén truc 02x co do lo'n xap xi bang B02 Do d6 1r thong do
. C1 gu’lqtla(‘gla (D Boz‘fta2 o T L
(I) nmaja T T
Tudohe sohﬁcamla M“— HO 122_ B R -(1).”

- b) Trong thm gian thlét lﬁp dong dlen II trong Cl, tu thong do C, gu‘l qua C2
blén thién, {rong C2 xud hlén suat dlen dong ho cam, ng0a1 ra do 12 blen thlen

nen trong C; lai xuat hién suat dien d(‘)ng tu’ cém :
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Vi vay 4p dunig dinh luat Om ta 6 :

7 —Mﬂ — 2112_ o Rié
oAt Tdt | |
= Rigds = —Mdi, - Ldi, :R'dq S Q)

Véidq = 12dt la dlen lugng chay qua tiét dlen day dan CQ trong thO’l glan de.

_- “Khl cuo‘ng do dong dxen trong C2 di dat dén tn so 12 (xem nhu’ khlt = oo) th1 |

Ctir thong do CI gm qua C, khong con blén thlen nifa, tur do trong Cz khong con

= | suft d1en dong hé cam, sudt dlen dong tu cam va khong con co dién luong
o chay qua tiét dién day dan Cz ) ' '

. Ki hleu Q Ia dién hrong tong cong da c:hay qua tlet dlen day dan CZ, tr (2) ta co
RQ '—MAII—LAlz | - :

'trong do _ _ _ :
Alz —lz(tMOO)—lz(t—O) 0 0 0
AI] —11({—-»00)—11([—0)——0 0 0
SRR A L 3.2 :
: Suy fa Q . E s Ho"malaz

R .:'4Rd2-' |

Ddu tnr trong bleu thu’c cla Q llen quan dén chleu dong dién trong Cl va Gy,

g chung to : dong dién cadm ng trong C, co Xu hucmg chong lal su blen thlen

: - 'cua tir thong ma ong day Cl da gay ra no.

".2 27 Suftt dlen déng cim u‘ng xuat hlen trong vong day co do lon la IR '.. |

ACDI_
]

|AH|
| At J

1 B03.

d2

. Kihigu v = IT ‘la van t6c roi déu cua vong day, tacd: e, = TBO‘W

o Dbng dién chay trong uéng 'dfi‘y I

o168

jofe B W

V(n R fa dlen tro vong day, R P Sd S la tiét dlen day dan.

: Kh1 Vong day rm déu dﬁng néng ctia nd khong thay déi, do dé dﬁ b}én thlen |

.'thé nang bang nhigt lucmg tod ra clia vong day, t_a ch: mg AH = I’Rt (2)

- .‘ V0‘1 AH la do ca0 ma vong rou ducrc trong thoi glan t _'
1

Vi —:v 'néntu(Z)’taco: mgv=I R' i .- '1(3) T |

Thay bleu thue (1) cua i vio (3) rut ra
16ng 16gDp
2d4B2 2 dzB

Vi m = ndSD Thay 56 ta du'orc v ~ 5 9m/s
2.28. ' '

“m

e R
SR '\/1+( moc J
S qRB(t)

'(m() [a kh61 hrong nghl cua hat)

.. 2 ‘a) Vi sau mﬁl Vong quay, dO tang nang luo‘ng cua moi hat rét nho nén thm

'glan clia mot vong quay bang T m—
, Vo

- Dungcong thuc lien he gnIa déng luong p va nang lu‘orng E ctia hat '
p = Ev ,E \/pzc +(moc) taco T~“:ﬁ'.
; 2_ LoV o
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1. Ta co p qBR v01 p. q tuo‘ng ung la déng luo‘ng va dlén tlch cua mél hat G

N proton Tu do rut 1a; a) =L Matkhac m02 \}pzcz +m(2)c4 nen R




Taithoidiémt=0thi ® =0viq=0nénsuyra o = %Eq
o 2. a) Sudt dién dong cam ting xuét hién trén thanh OA :
Thay s0 ta dugc : _ ‘ : _ ‘ '
“'Tén s6 ldc ddu-: f = 0,141MHz.
Tin so'_mc” cus : 'f' -1 37MHz'. )

- do - Bate. A
e‘.’: dt ':?.e“':- 2. o f (0

Ap dung dmh luat Om

'—b) ap = qR\A].?’jm_ ”-'ﬁ?«’i‘—— U A Ri B0 G gda g

 Tu(l)va (2)-;_9.‘1- ;'.-9",;,(1.#23 a__c}:%li AT Ly

B c)Luotrungbmhtac dung 1én hat troﬂ-g mbi voﬂg qoay F= ilz = qR%?—.‘ -
Do 2o & Titon sau mbi vong qua AE "—.ﬁ".? R‘zAB —275k v RO L R
3 .otoog nang uo'ng s.au mol vong quay_.‘ =Fl=q = =27 eV Pty = o "’5-'-,10_:":_ 20 S b (4) _.

'_d) So vong quay mdi hat N = MAE_@—U = 3 29. 106vong

e Tong chléu dal du’o’ng d1 cha hat g Nl 6 75. 105 km thi tu (3) fim du'dc q Qoe _[9 + IOtO

2 29 1. Sau kh1 dong K, cb dong dlen chay trong mach tich d}én cho tu dién: Kh1
“do thanh OA chiut tdc dung. cia lurc tr, lam thanh quay quanh tryc Oz Khi
. thanh quay, trén thanh Xudt hién sudt dlen dong carn ang. '

. Kihigui Ia dong dlen chay qua thanh OA Luc tir dF tic dung lén doan dr cua_
~ thanhi 11 Bi.dr: Momen huc tif tic dung 1én thanh Ia: | :

Bletkh1t—0 q 0:>Q0 i‘“Ioto

S S

e

Phuo'rig trinh chuyén dong'quay'oﬁa thanh : -

b) Sau thou g1an t du Ton. (t >> tO) thl e o 0 Va dlén tlch chia tu dlen cé trl
3B C S AT

. 11‘3 Y o L2990 g2
= do zéﬁidflz 3By
o 2m " 2m

o
&
!
U
=
|
I

560n dinh, khong d& qo = IOtO

R

10 . . 17}




* con t6¢ do goe cha thanh ﬁat tri 6 én dinh khong déi (thanh"quay déu) :

| Khl do, gilta hal dau thanh c6 hicu dién the bang sudt dlen dong.cam ung s |

U Tathdy: Uy +Up =%

o ',Nang ]u‘dng cua \ tu dlen WC. == =

o Déngnéng ctia thanh : Wy, =

~3BlIyty 6BCE,
_2m Am + 3B2a2C

Ba2m0 3B2a2C%

Uth =8 = = ) | ‘ .(9)'— . '

2 4m+ 3132 2c

Hleu c‘hén the gm’a hal ban tu dlen la

U g :_%__<% | (10 |

.-C"_—Cﬂ - 3p2a%c

© dm

- 3B%%C
1+ ‘
4m

' CI() o C%’

: 2C '..22_-21'14
o 2[1+3B a_C_}
P -4m_. _

lof ~ 1ma®, 68202%

T2 203 NARY
R -lﬁmz(l 3B’a C]

3B R
th =

4 m a2 20\
o -2(1+_E3B,a(_:J _
b 4m -

:‘ “Ap dlgmg dinl'illué_it bao toan néng lu'omg Ag = We+ Wth. +Q

i B

.,_tacézQ‘;AE“'(_WC“‘f-Wth): . 2.2
| - 2|14+ 3B2C
®) |

- _.Blet khlt-0 q O ta dll'UC ' 3

B R T
- Cong'ing cong cia ngudn : Ag = qod) = - SN

€4 o {12)

4m

3. Lap luan tuong nhu & cau 2, ta 6 phuong trinh e

dq+_q~—lcosc00t : . SR, ‘-'(133

L d ty

SRR . Z-‘:::.{': G
o _q.;,:_—-_- 0% motosmo)t +cosm0t—e __t_Ur TP AT € U) B

3Bty L PN R
va co'---—é—oL-e motos1n0)0t+cosw0t—e tO o (15)
TH (14) ta c6 -

- oaoto cosmot — ‘Doto sin mot +e o . 3(_)16) _' -

.. ~ o

E S_ail thoi g'iai'ri.i t dﬁ lc’m (t >>_ to_);-e KU 0 trong mach Cé “che do cuo‘ng bue

fog = _““ﬂ(tooto COSmot - cooto Smmot) i (17)
1 + (Doto ) : T T
_ 3BI ty N .
0og = _W__O_QzT(coOtO sin mot +.cos mot)
Zm(l + (Doto)

i
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CHU pE3

a) Khi méc ha1 dau cua hOp X v6i ngudn dién khong déi trong mach co dong

- dién 1,5A, chiimg to hop X khong thé chita tu dién. Nghia 13 trong hop X chi

" “Néu trong cuon Y ChI co cuon day thuan cam va c'hén trof thudn thi goc lech‘

.cO du;n tré thuén R va cudn cdm _thuﬁn L. Hon nifa, theo dé bai ta ¢6 :

| lil £4-3OQ
- 15

* pha giita u VA Uy chi c6 thé 1a goc nhon Vi AM VA Upp khi d6 déu sGm

~.pha so v6i cudng do dong dlen i. Do d6, theo diéw klen dé bai, hOp Y phal_

: chita tu dien Cva dlen troy R2 Va ta cé gxan d6 Fre-nen nhu trén hinh 3.1G.
o 'Theo de bai : : : ' :

B ‘_‘I—IA uAB—120‘~60\/"V -
UAM = “MB Suy ra: “AM = U'MB . uﬁigGOV-.
‘ '_N_g‘oéli ra: "UR-']- = IRl"m 30\_/ e GL""_'L" S
= smey = S?H(E“(Plj =
| -":_‘_=> 9 = 30 <P1 = 600
Tir do ta co '

U, = uysing; = 6052 =303V

Cwz =fhosBosLe

| U'R.]."' 3001 e
“AM 60 2 .

* Hinh 316

\ 2L _o16sH.

aties: g, = it = 0 305V

=Ry =

=303

: UZde = UMB? Vi Zz =
hay UZmax =

: De dang nhfm thﬁy rang

LI

- Cong suat tléu thu cua mach gp (R1+R2)I = 48 6W

2. Du’a vio dit kien cho trong dé ba1-_' S |
- dé€ lap luan cu l’he xem mol hQP X,

‘Ta thay theo dé bal

uc = Uyp sing, = 60% =30V = ZC = 3OQ = C = 106uF

—

Tix g1an do Fre-nen cung thay U AB S0m pha goc (p S0 v01 I, ma

45° =15%= .
.(P (Pl 1
. Biéu thuic cua cudng d@ dong dign : 1 = \/EC(_)S(IOOTEI:_ - E)(A).

| b)'-Khi thay uj'&i’en C bér{g ﬁ,i dien C, daiZ¢: = LC: X, 5 chi ciia Vy 1a:

Cz- \/(Rl +R2) +(ZL——x)

: Cas va? + bl
dattrl SOCIIC t1eukh1 x— ———
caxt A b -

(ch1 xet X > 0)

| ;:>-z = 123Q = c = 25 9p,LF kh1 do U;mx = 103 (V) ngoal ra. e

= 100 Q = I‘ = Uz 0 77A

Cing o6 thé 18 luan don gidn nhu T,
sau (dya vao hinh v& glan a6 Fre—nen , '

: th32G '

s

'vo_aa_Rl +2R1R2+ZL b= 2zL,cﬂR2f '




"__UAD = Uap +Upp =20+12=32Vva

Ul =20° = Ugp + UL, =162 4122 = 20%

Can cy vao dé, c6 thé hinh dung ‘mot glan dé Fre-nen nhu trén. hinh 3. ZG

trong 46 CD 1 BD. Mat khac, ta blet rang, trong mach RLC khong phan L
nhanh, cac vec to UC 1 UR . :

Do do ch the két luan rang U AB. bleu dién dlen ap glua hai ddu dién r&6 R

. (nghra 1a hop X cO chita R) con UCD bléu dlen dlén ap hai dau tu dién
-'(nghxa Ia hop 7 chita C) g BRI L o

" .Nhu vay hop Y se chua cuon cam L Ta lal thay UBc som pha 50 vl UAB,

R chlrng to cuon carh L co dlen trc thuan r Va UBD breu dién Ur , con UDc .

o bleu dién UL

Ho‘n nua theo de bai th1 khi f = IOOHZ trong mach co cﬁng hudng dlen (dung

" nhu da thay trén glan dé Fre nen) vaup = UC = UCD = 16V)

Ty de suyfas T el wozA:>R —1009
L =7%c 1 0z |
R 80 —-iH C_10 _,U muﬂﬂsog
TR 00 5n_._ . I

.. 'Ta thay (theo hlnh 3. 3G) UBC sorm pha mot goc ¢ so vii uppma: .

| '-:a) Theo dleu klen (I)tacé:

-'UC[;: 16 4

. :>? (p 0 938rad

Bidu thiic ca upe : Upe = 2043 cos(200mt + 0, 938_) W

E UAB = UC(UNB) = 2Ud = ZUR

Cre

"_Ud#Idej{ (r) +(ZL) w_UNIN |

5 Theo dleu klen do ta Ve gran do Fre-nen nhu‘ .
o trén hlnh 3. SG v0’1 P '

Ta thay AMN la tam glac can (VIUR = Ud)f-: e .
RN _do do BAN Ia tarn glac can (v1 uAN = uNB) va:' i
' BMH 13 dudng cao ' C

" 12.BD. DIENHOC 28

Ug(Upin) = Up(Uan) S ®

vGi ;  Upp=IZ =R+ 0%+ (7 20

UC :12('3 Z_UNB '

UR —IR UAM

: UAB = UAM + UMN + UNB

N

UMN = Ud --U' +UL |

. Ki hreu goc NAM [3 ta co cac goc co tn so bang B nhu trén hmh 3. 3G va
oo =2p L i
: _' De dang chung mlnh rang neu ch1 thay d01 C (tuc Ia thay d01 ZC) thl UC & dat |
"duofc tr1 SO cuc dal néu nhu ZC thoa man dléu krén ZCZL = (R +. r) + 22
.hay (R + r) = ZL(ZC = ZL) :> AK = KN KB' nghla la tam glac NAB.: =
} phalvuénggoctalA SRR o : '. ' . .
N01 cach khac thay ZC phar co ZC, tuc la thay cho UC (NB) se co': :

o UC (NB ") sa0 cho tam glac NAB' vuong tai A




Vi BA = BN nén ta c6 NB =2NB (BB = AB)= Zc =2Z¢ = C = -

Ucmax _50V5 _+5
2

_nghia la taco: k=- o 00
B _ _ P

phai glam dlén dung C di hai lan (d p.c.m).
b) Tir hinh 3.3G ta co:

L= ZZCOSB Z2cos{l)2Cl=Zq/.2(1+c03(pd')

L Tidé : k2(1+cosgy) = %(1 + %) =2

- Nhu’ vay'hé;' thﬁc (2) duoc nghiém 'dlin'g.

U zx 1

| '.'a) S6° chl ampe ke cho ta cucng do hleu dung trong rnach xac dmh bang
C(‘)ng thuc E T - C _ _ -

| :&; '

VG U=20V, o —SOGrad/s E |
_ Ta thay 56 Cchi cua ampe ké phu thuf)c L. So ch1 cuc dal cua ampe ke u’ng vcnf -

R Suy ra k _': UCmax
. UC(ban dau)

o hay k (1 + cosq)d) - 2(dpcm) | . |
’ - truang ho’p cong hu’o‘ng dlen Low —';-é«-_ khl do he s0. tu cam. cua cudn day co o

Xettruo’nghGpUAB—IOOV R= 509 r_3oQ C e
: Uy o tnsoLO T _ _ ; ‘ ,
_ AB_ _ SRt L 3

_ .Theo (3) fa CO UR Ud_- 5 SOV uC_lOOV : Kh1 dlCh chuyen 101 sat quanhwtn do Lco tr1 36 lorn h(m hoac nho h(m LO B

trde: :_,%?%Z? 1A —_->zc = 1909_ i

~cos =—== L
“ ‘Pd Zd | 5 .

L
: blet Ia ung VO'l s0 ch1 Zimax - nhu mmh hoa trén hlnh 3 4G‘

Il\‘. :

I‘Ing v6i hai v‘; trf'do‘, _ta'_c';a o Tma e

- 2 1 coen e e e oo f iy
Zy R? L(O-'——*"” B et STy A

|
- 5 T
SR
i

2 SV e e

Theo débaith '="I'2 = giezy e [ G

Khl C glam d1 hal lan ta co ZC = ZZC = ZOOQ

I | 1_'_-
\/2(1 +cos<9d) 3.2

200 100f*50\/—v
vz 2

. e

'»%@e%w
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N 1Y
- JR? -_+(L]03—-w) R +(L2w-—]
: : Cao N Co

Suy'ralhai trwong hQ‘p kha di:
Lco—.——La)—w— S L o
-l Co 2 Co - SRR o )

ViL;¢ Lz nén loa1(1) Tix (2) rutra C = _—ﬂ_% 4MF;

Ly Bletl U,"ta(':()'-: Lw - R =500,

mdx. R R\/E S 1 7

~ Biéu thitc cuong ¢ dong dign 12 : iy = o;4siﬁ(500t +%) A
Ly= 0,451r_1(50()t - Z) (A -
35

a) Khl mac¢ ampe k€ vao 2 dau E Dita. c6 50 do mach dlen nhu trén hinh 3. .)G
nghla laco thé xem nhu mach gom R, L. méc n61 tlep vGi ampe k€. Suy ra

.yTaco(chuyden(l)) RO T
‘ t =k TG t B N £ JE A ST
= ZC = ZL +RJ_ _.fE = ZC _4ZL (3)

e Theo de ba1 UCZ— 20V suy ra, (theo (3)) '

Ta laicé: LOS(p2

R
ez

Ug o m B U= 2Up _ 2I,R _ 0,2R

_73 - f J_ (2)

: Khl mac Von ke vao E D th1 vf)n ké chi Uc

Viuc tré pha goc @2 “""g 50 VO‘IA Bnén uAB tré pha (E—-q)z) =T sovéi

3 N
dong dienztrong mach L

IZC: :4,IZL :} -UC_ m 4UL:>UL: 5V [; % == CAD

" '.'suy fa: U~—10\/_ (V) "'('4)?

U\/—

‘.Tudo theo (2) fim duorc R =’ O: _1 509 :

S ”'=. --—_".= 'sb-\/‘ﬁn-.:'j>~' L =;~=- 1‘3,8'mﬁ =

v zC _4ZL—200J_Q:>C O46pF

‘ by O t4n.s6 fO chen ap tren vim ké vuong pha voi.u AB nghla la uc vubng pha |
- vOiupg, dleu 6 ch1 xay ra khi cb cong huo‘ng dlén ' '




R o :
_L(D_O:—WSZTEfOL=- 1
(l)oc o 27Ef0C

= 2000Hz

21r\/_

- 3.6. C(‘)ng sudit tieu thu tren bién o R la: f R12

reml el

Dien ap hleu dung trén doan mach NB1i* UNB = -

:>UNB L AN U -
T J(R-H) +ZL

22 A Zc

Theo de ba1 kth 7SQ @vaUNBdattﬂso ClICtl‘l Muonvaytu(l) va (2)

o 1  suy ra phéi c6 : o e
ST —(ZL—ZC)+1'

"a ZLZC = (R+T) +ZLH_: B
:"Tu(?a)sﬁyra r<R 7SQ . . B
va (ZL wZc) = R2 2 L .

o _'Tu 46 tong s cua mach cb bleu thuc

UZR

ZZL+1

ZAB —\/(R'i‘ ) +(ZL “'ZC)

RON _'De T vi Z AB la s6 nguyen (theo de bal) phal co
SR 754 1= 6K N

T SR

(R -I-I')2 + (ZL — Zc)z

uze

'[Tu (5) va. (6) ta tlm du0c

\[R+r) +(zL—zC)

(@)

| 3)

| JzR(R%r)]'f_ o
ZAB _-1/150(75”) - 5«/6(75+ Gy

L (6)

o a) Xet doan mach MB Ta co

Véi k la s6 nguyen.

B vi0<r<75Q nénir (6) ta phai c6 :

75<6k <150:>353<k<5:>k 4

Tudotheo(G) r—21§2 vatheo(S) zAanoQ

Ng0a1ratu(4)taco ZL(ZC ZL)—(R+r) >0

2>ZC>ZL

f'Vi vay i (3) tacé Ze ~;_7L = =12

L
coC

g UMB UMB
. 1—

3 “z*c' == 409

i so‘m pha S0 v0'1 uMB mot goc (p} ma.i'. .::- s

7 tanqy =.—~—='“-:,>_ @1-_?““*‘“?”_0537_7

R'z-'3

UMB UMB

I. -
2 7 .50_ - 1

. . . . : . Sl e :\_‘ Z
1p e pha 50 VGi uMB mét goc (p2 mi ; tan (p2 = 2L

o

S0 mmses

.:'Ta‘l'aic'é'f ZL -wL 409 Zz—\/R%._JrZ%:?SOQ’., '.

e

R, 37 2V

s




S I= 211005(;)1 = 2

-"Tu(l)va(z)taco UAE =22

'-Theodebal UAB—330V suyra:

V& gian d6 Fre- nen'cho doan mach MB : Chon dién ap Uwmplam truc goc ; v&.

11 va 12 (Hinh 3, 6G) Vi L =1; v ¢ = = (pp DEN VeCto cuong. d6 dong dién

chinh I= I1 + 12 nam doc theo truc UMB nghia la cuong do dong dién chinh

i cung pha vGi UMB Mat khic dlen apu AM cung pha v6i i (vi doan mach AM
chi chua dién tr thudn R,). Do d6 vecto U AMc6 huéng triing véi UMB va co

'do 16n. UAM = RI = 50L Vecto dién ap clia toan mach AB 12

UAB _UAM+UMB cod cung huong véi UMB val, va c6 do lén o
C Upp=Upm Uy =501+ Uy~ (1
'"Tuglandf)Frenenoh1nh36Gtaco SERI o
UMB Ry _3Ump 3UMB . o
.___Suyra.:_ UMBE:?_ O gy
o s
3

3Unp =3, 6A UMB = 1251 = 150V
275 - 3 _

"'I

_ R Ch] clia ampe ke la 3 6A, va 80 Ch1 cia von k¢ la 150V Bleu thuc clia
- cudng do dong dlen chlnh (cung pha véi “AB) 1= 3 6\/5 cos(lOOm) (A)

: 'B]éu thu’c cla dlen ap uMB (cung phavéiu,g )
| g = 150J_ 2 cos(100mt) v
b) COng suat tiéu thu clia rnach dlen '

P =Ry 12 +R21 +R312

- ’lj"a'o'o' 11- 12 = Usi‘gB = 3A =P = 1188W

: "'(Co the t1nh W theo cf‘)ng thuc P = UICOS(p—UI) o
, U, _

Tong tro’ toan mach AB ZAB = ~ 91,7Q. 7

o Xet nhanh LZR?_ ,taco tong tro 22 =

1 + cos2ot
3.8.. Vi cos? ot = —
2
: . 7 . . . | Fa : ‘.I U U V . .
nén co thé Viét laiu AB dudi dan'g HAR = —595;& élcos 2t

véi U0 = 400v % = 100m rad/s)
S _Nhu’ vay dlen ap dat viio mach g6m 2 thanh phan mot thanh phén khong dﬁll :

Uy

B %Q va mot thanh phan xoay chleu Tcos ot vcn tan s6 goc 200 2001z rad/s

. V‘1 dong dien khong d01 khong chay qua tu dlen nén dong dlén do ch1 chay =
S qua nhaanz, L2 Nhu vﬁy dlen ap khong d61 2 - 200V da gay ra mot R '

' dong dlen khong d01 chay qua R] ; R2 va L2 ; dong nay (o) cuong do

3 -_2(__3._1; -+_sz-> BRI

L

Xét"thénh phan:.xoay chiéu uy cua u-AB'._:_ u_]'..;..fz—oco‘s?,cqt = Uy cos_;oit:‘ S

)

i U1 - %; 200V 5 01 =20 = 200 raazs;_':_.:_._ S

Xet doan mach MB O nhanhC Ll, ta co T

ZL:”“LIC‘H ,Zc =
, R Clﬂ?r
h nh hna Z Lo.) ——~,=———(LC(D -—1)\ .
rTong trocua .an. ‘an y 1 - - 1 Clwl Clml  1_ 11 :

{ Vi theo e ba1 L1C10)1 = 4c0 L1C1 —.1nén zl 0.

| 'R2 + (o)le) = 40\/_9 # o

;W Zlm 0 va Zz #0 nén’ dong dlen xoay chleu do thanh phan u] 120 18 se:_-'

khfmg chay qua nhanh L2R2 ma ch1 chay qua nhanh C Ll, nghla la khl d0' S

. '5'1"85'_5": |




dong dién xoay chiéu chi chay qua R,L;C;. Nhung trong phin mach
R1L1C1 , talai Cé L}O)1=
80 o, Vi v;ﬁy cuong 4o cuc dai la i RS R = 5A va biéu thirc cua cuong do

i . dong dlen 1, (cung pha véi UAB) la: 11 = 500s2c0t (A)

5 '—_— B1eu thuc cua cuo‘ng do dong dien mach chlnh

o Lo B1éu thuc cuo‘ng do dong dlen qua nhanh LIC]

39,

'.AMB 1} =

-‘Xet nhanh ANB 12 = -
suy ra: UR
| ‘.'Tu do uMN = uRl - uR2 hay

R ‘Thay cac gla m tren vao (1) ta ducsc

-'Nhu vay ta co

"'— Bieu thuc cua dong dién qua nhanh L2R2

, nghia 13 xay ra mot cong huong dién véi tdn
Aed L - B :

1

o i= IR + 11 = 2 + 5cos(200nt) (A)
ij.= 5cos(2007ct) (A)

- iy =g, —2A

Co the glzu ba1 todn bang phu'ong phép gian do Fre-nen va bang cach ap dung 3
: dlnh luat Om Ta dimg phu’orng phép.tinh toan theo dinh luat Om Xet nhanh :

U o
«/Rl +Zf S R

.U' '.t.an(p .
UR2 5 - R2 . ; g -fZC

e S coscp-— _—— s sinQy = ———_
1/Rz+zC JR2+ZC R34z

2UR1UR2cos(rp2-<P1)_”; O

Uy = U2

VeI

Ctano = L m’R_'l(DLC j-
' UANi.': RII_cosa

. Uums smB UAM smoc | (2) |
| T 46 rut ra he thu‘c S

- RC _ 148}

- b) Mudin cho Uag = UMB tm theo(l) ta co_':'_'__f

: Rlcosoc szcosB (4)" S P SR

2 | 2
Ry | Ry

L | + m_%
: \IR% +22 \}Rz +Zc

(R2 + 72 )(R2 + zc)

(2)

Theo de balUV = UV2 = UMN = O i (2) rut ra hé thuc cén tim :

L R1R2C he thuo nay khong phu thudc vao tan s6 goc ] cua dlen ap (')

3. 10 Dung phuong phap glan dﬁ Fre—nen R .
- a) Xet cdc doan mach AMVA MB ta co cac glan do tu(mg u’ng (Hinh 3. 7G a va
b) sau d6 ghep ha1 gian dé do dung vectU I lam tryc, hinh 3, 7Ge, ve céc vecto

Uit va UMB sao cho vector Uy AB = U AM + UMB cung phuomg voi I

Tu céc glan do do suy ra: iy T W
Il = Icoson 12 = IcosB .

“iIl-.
_ R2

tanp = 1L = R
anB 1 mL RIS

Upip = Rzlcosﬁ_f-”ﬁjjf m

va, ng0a1 ra

2C2

RIL RS +c02L2

ERTY




Ta thiy v6i f = fy = 250Hz thi Z; = ZC nghia 13 c6 cong hucrng dién trong
mach, nén néu thay déi tan s6 f thi. so chi arnpe k& giam di.

%';cosﬁ:L . 5y -
y1+Rfe’L? - R34+’ -

O THE), @ va(S)suyra:

vGi cosa .i
"B) Ta pha1 c6 UAD UDE = Um, suy ra ZAD = ZDE Co6 2 cach mac

Ry =Ry = 200_(2 ;mL m'-—l- - L= 3

+Véi Lach mdc 1 (so dé a) trén hmh 3. 9G SG chi arnpe ke [=——== O 15A
coC m .

4\/5_

3. 11 1 Ve glan dO Fre-n nen Nhan Xét rang cdc Vecto UAD’UDE vaUEA tao

zf

' 'thanh nua tam glac deu Suy ra: R- = — __._- 50( & 86 GQ

H‘nhng &
05

_._-'-~L‘.=.9-§ 00955H C= 1.07 _~318pF

2 d) Lap Iuan aé thay rang phal mac mot cuon cam va mot tu dlén vao mac,h |
. Dua vao dléu klen 1a I giam khi f téng hoac gidm, suy 1a ©6 cong hudng dién

o v01 tan s6 fo vA phai méc cuon cam vao hai chGt A D va mic dlen vao hai '

"'..',.chotDESuyra R—H~100§2 :
o o I Ch lsovm uAE
-va .ZL- = ;Zc- = -—?_.—='_100«/§Q
S AR - Freenen. TmhIl,IZ,I3 theo UAD Um, suy Ta IV— 11 ¥ Iz + 13, i do thﬁy i
_4 ' o Coll _ o
10 : _

5\/57—:

& 0 11H

~ 3' OSpF

- d C"

£

‘TE
- 1ré pha goc —6— so v0‘1 u, AD

V6i doan mac_h DE‘_ thi 1sdm pha gOC"g" sovéiupg.

s

| Hink3.8G

_uD‘E va tré pha goc —g'so--von Uaps DEN

' N1
= _uAD so‘m pha goc? 50 voi UDE

g b) cx) S6 ch1 ampe ke tang len gap dfn So do a) va b) hmh 3 8G So ch1 ampe_ 'céc von ké (-;hi. IOOV : T

. ke glam dl con mot nua SU déc). hmh 3.8G.

S8 chi von k&€ + 50V 3. I¢ = \/gN O 29A Id = 0 25A I som pha goc g .

+ Vm cach 2 (Hinh 3. 9G) Xet doan mach AD Dung phuo’ng phap glan do:

suy ra-Uap = Upg = U 10.0‘.’*“’3. {som P*?-a g."?‘ 6 50 VO Map Nhuvay




Ta.cc’) o - O,SA ; Ic = 1 R 0,58A'= 1 (s‘6 chi ampe ké&).

V3

3. 12 Dung phuong phap glan do Fre-nen. Xeét doan mach AD : chon U AD = U} ‘

ném trén truc U, suy ra Cﬁng phai co U pp Dam trén tryc U , nghia 13 Upp va

- UDB cung Pha = (Pl = $2:

= Rlcl(ﬂ

‘:>tanq>1 tan(p2:> RyCyo
_ , R7Cy

' Uy
lamtrucgoc ve IR Icva .+IC vm-.IR.— R IC—UCOJ

- 3"raco | JIR+IC—U] 02 2 tan(pl RC

B i Xet doan mach DB. Chon Ilam truc g()c V& UL,URva Uz = UL + UR

g :-—wl——vaf L ~318Hz -
O JOCRRy 27:4(3 C2R R2
" Talaic6:U=Ugp .+ Uppg,suyra: = = R ¢ § T

tan(pz i _EL _—. lf C)glan do nay, vé Vectd U} hGp véi Igoc (p] (hmyla ul.

‘_(2)_'

- Dt e s
o otré pha S0 vm 1) sao cho U Ul + U2, nam trén truc I (vi theo dé: bal iva . _Ma.t l;{ha(_’"_ ta ° (xet dpgn rlrl_z_?(;h. AD) & . UA_D PR (Clm) ’ :

o '..lUAB cung Pha)

i 1
(C103)

_Tudleu kxen(p O :> tan(p 0 :> Ul sm(p1 Uzsm(pz L ) _.va (xet doan mach DB) UDB _I R2 +; : (3)

TR glan do Fre"nen ta co :

Uz_s_in (p'z-_.= _U_L “ Lo = Uy singy = LoUj /_-5 + (Cw)?
R R S I § o

11

TIHII(Z) va (3). Rz C1
. | . UA Rl C2 -_

';;;an;sxi,w. y

3 13 Dung phuong phap glan d6 Fre-nen.

- '. Xet doan mach AD > Chon U, AD liirn_ tr_uc -gbe,  vé ICI’ IRl va 3. 14 Xet nhanh C Rl ZCI = 40‘/_Q s 'Zi_—- Ry +: _ZCI'_T."x 809_ .
= - _ Il" .ZE—ZSA dong dlén & 11 “s6m pha so v0‘1 u mOt goc (p1 ma

R ANICE OISR AR S

wl o i 1

R Ic_] VI tangy =g = ZC' - RICI‘”
S : ‘ I 1 -

" Xét doé_’th’iﬂa_ch DB. Chon I 2 tric goc, v ﬁst ﬂcz va taﬂ (Pl ‘/_ 3= (Pl

~ 5 trdé vé
. UR2 R2C2(D

“fvmévmfvg:mwz=‘%

 Bidu thitc cia i 'i1 = 2? SJE cos(100m'+%)- A).

UAD va U UAD + UDB Theo dé bai UADva U cung pha nén UAD |

e o1




Bleu thirc cuO‘ng dé dong dién mach chinh :

' T
Ngoeu raug = UAN I:ré pha S0 vOi 1 mﬁt goc 5 vi vay uC ré pha 50 véi u
' ‘ 1= 7 34005(100m + arctan O 96)(A)

immgocg-—g--_g Mat khic : Ug, -UAN -1 zC ﬂlOO\/—V

Xét nhénh LR2C2 zL = 20\/_ 3 zc = 4033 ;

=L _53
Zz _3

©Taco tupyy = Uma T+ uAN‘ = UpAN _UAM- Bi€t u,y tré pha so véi u géc

T L P | s s T N
5 con U,y SOm phaso véiu goc 3 nhu viy géc 1ap boi Uy va Uy B

Zy _\/Rz +(ZL ““ZC ) = 40\/_9 ~2~ Suyra:

100J_ ~ 264 SV T

e Dong 12 s6m pha so VO‘I u (v1 ZL < ZC )Inot goc (p2 ma

| tah At L, n,
P2 = R326 |

5~/_

;! B1éu thuo cua 12 :'12 ;—cos(lOOnt w) (A).._ o S | |

E TOng tro cuon day Zd _._\}RQ + ZL = 40\/_52

\

N ;UAM = IZZd = 2OOV Ngoal Ta’ “AM s6m pha 50 Vi 12 mot goc :

Uy = U AN+ UAM
ais
a) Ve céc g1an do Fre nen cho cac doan mach MB va AB (H‘mh 3 IOG ava b)
Ap dung dmh i harn sm b gxan (i) b ta du’Uc : SRR :

. E IR =UMB_ |

o

: . e e mnhf}}oG .

sin B, , sin o

Vi-1; sém pha so v6i u goc —6~_.nén_ Upp S6m pha so v6i u mot goc

F1 R
S - o ' - v0‘1 smB = coscp1 —R_ , MB, :
e De tlm cuong do dong dlen chmh i, v& gian do Fre-nen véi U. Iam truc phal : o L R :i -

| _ Cung cé the ap dung cong thu'c t1nh tdng hop hai dao dong d1eu hoa. Tacéd:

R . B . ’ 1 -
con 21 = 12 o vaL = o)L = IOOQ
Zmp _R ZL |

.- fxf ' 12 Suy ra: I —11 +12 +21 Izcos(tpl (pz),

100£:_1"' o

I} Sln(pl + Iz Slﬂ({)z g - . _
Y fi‘ . bln“ = COS(P :> (P S

tang =
e = Ilc08(p1+12coscp2

"'.Thaysotadmfc 11—52A tancp 096




Usina

Tr(Dtacé:  Ug= 0 - 2Using.
. : S U sSin Co

Vay:  Ugpa =2U = 40V khi siﬁa':l:q:—g—.
Khidé S U% = U? '+'U§,Ig = 7% = Z‘?_+.z§43_ E @)
- trorig d6 : 7 = Z% + Zhy - ZcZygsing O
:.'..'_—Tﬁ'(z)'yé:-(S).: SO o o . o
E Zc ~Zc "'ZMB':_zZCZMBsm(Pl*ZMB |

LN b) Ap dung dmh If cosin ¢ glan dO b
| UC -i- UMB - ZUCUMB sin (pl

TS Pl L C‘

:>U UC+UMB ZUMB—_UC UMB 1- Zc
e | ZL | Zy )
0 day U cé'- ‘dinh" do d6 dé Ug khong 46i ki R bien déi th trong biéu thifc
' tren cha U khong duac chua UMB (phu thu(“)c vao R) Muon vay hé 56 cua

...UMB phal trlettleu 1._2£__ 0= ZC:EL_ '
L : Zy, 2
o=C= = 2 10 F

i “’Cl Zi‘ o

T 1940

P T T

' :.‘ mach la Z =

(U a dign p hiéu dung dt vao trong mach). Xét nhdnh LC; =
oL -

Loy =
2= Cz(ﬂ

va1-2:3=——w9-—.- @
L C203 ; o :::_ .

o ;Vé g’iaﬁ a6 'Fré;ﬁeﬁ 1y ﬁ-'lafn'truc pha 11-.-’_'1;' ﬁ VA iy som pha so v6iu. Con

véi Iz th1 tuy thuoc mach LC2 co tmh cam khang {Lm > CLJ hay tmh o

20) U

_ dung khang [La) < ELJ ma 12 s& tre pha hay sofm pha so VO’l u ngoal ra

AU S

4'.’-& :

i ;Lﬁ. .'Ta “c" =1 TzNeuLm>— thiﬁ{-r. _ |"1-1'_—"i’2|}._T_éﬁg']fré;-cﬁa\' -

. RER T 'C2c'0'__-_' i

a) Muon cho Z O th1 I pha1 cé- gla tr1 vﬁ cung lcm Vi ) 6 tr1 56 huu han-'

nén I] co trl s hu’u han Do do muén cho Z O thl 12 phal co tn sfi vﬁ cung .

' lo’n Theo (2) dleu klén nay dat duorc kh1 ZC = 0 hay Lm = ———1— Suy Ia :

G

195




1 -1 ‘
Theo diéu klen Loy > —,tacd R — Nhu vay phaico : -
20 - LGy

i1 1Yy
LW = e e e —
L CZ- C]

1

2nL

LV, do do fo— l[—l—+i] ~ 3 57, 105Hz

Cz'c

- Nhan xét Ta thﬁy ring chi can dleu chmh tan 80 f mot chit 1a tri sO tong trd
L Z clia. mach c6 thé thay d6i i Z 0 sang Z=o,va ngu’0<c lai. Doan mach trén’

- '-Z ,chmh 1a'so do tuong duo‘ng cua mot mau thach anh ap dién. L

i ‘uMQ Vi “QN cung pha con uC tré pha goc E .

_ | -"so V0'1 UR- Chon Vecta 11 (cua'ng dﬁ dong dlent :
'{chay qua AB) lam truc goc (Hinh 3. llG) Ve'_

317 Dung phuong phap glan a6 Fre nen i | N T
i ZC—IOO,Q R, suy raUC—UR Ta co:__

U.MQ Q Uopn 'N L1

o Hinh 3:11G

u UMQva UQN

U Lo
.."318 a) Theo de ba1 uDE'EO nén co the s

- xem mach’ dlén AB gom 2.doan mach AD va DB :
L ghep n01 t1ep Ki hiéu" i, 12 14 céc cudng do dong _

> .dlf;ljl qua ¢dc doan mach AR E va ERQB tachd -

U U S IR =Tegs O

. -'(cung pha VCﬂ 1) sau do G QP _L MN sao cho MP PN va  MP 4 PN ( xem:
R hlnh) Suy. fa tam gidc PMN 1a tarn gidc VuOng can. Tir dé ta- co
B UMQ UQN = RAQ RQB = con chay Q phal o gura AB Ngoal ra :

UMN 400

w100\/_ (V) von K& chllooﬁ ~141,4V.

1 e
" Hinh3.12G

196

"Fre -nen voi} UAD va UDB lam truc goc 1'01 V& Il, IC I

: R L(;)ZC2 (

Upg = Upp = [ Lo = R o )

;-,Aar B -,-.l‘\ x s 'TC. ey ,; o
- Chu ¥ rang u,pcing pha véi iy va tré pha_goca_.so_vmlc, do dd 1~ s6m

pha so" vdi Iy géc—;f. Cﬁng nhu Vay iL tré pha‘ géc'—g ‘s"o "V(')‘i 12 \_/é giﬁn a6

CL

'+Ic saudo \G

IZ,IL, I = 12 + IL Suy ra UAD tre pha goc (plso VGllma

e =erco @)

B ~Con -u]jg',éc"fm pha:g_(’)c' (050 vm At tang, = L= (4) S

LR

Ngoa1 ra  ta co

| Il —Icoscpl S e

"Ve glan do Fre-nen (H‘mh 3 12G) vm I iam truc pha ve UAD UBD 1’01 ve

UAB = UAD + UDB VO’l chu y rang UAB trung hu‘o’ng VUI I (H‘mh 3 IZG)

o Tu’hmhve suyra UADsmcpl UDBsm(p2 S _-(7)_

.A :..‘Tu (1) dén (4) ta 6. :_:-

UDB :12.3'.{5* _12 COS(Pz Lm\/I+R2C2 2‘_: TR

- Tu (8) va (9) tlm duoc phlxo‘ng fmnh cho C

L2m2)C+L 0 o)

197,

e




"R? 4 o) £ (R? - 120%) (va tim duge g&c O cha céc vecto Icval).

Phucng trinh ndy c6 nghiém : C =

2.2 : _- _ | | .
ZR"La . Taco :Unp = Rlg :Upp =IxZc ;Uap = leZc sUpe =RT . (D
Peé thoa man dléu kién u vu iludn cung pha v6i moi ® ta p_hal-:co : C =-§5~ . Té nhanfthfiy EE _ ﬁBE =-Rf _ RfR“F R_fc' _ -_B—él'* }—3%2 -

,b) Thdy 56 ta. duofc C 0 SuF Tir gidn d6 Fre-nen ta lai ¢6 : S BE1 RIR I vectof song song vcn IR va BEz - RIC T vecto song song_ _

Uab? sin o1t UDB Slnfﬂz = UAB

, ' ' : véi IC nhu' tren hmh 3: 13G Ta thay 2 tam glac vuong ABD vi AEZB cb goc A
. Thay so vio (5) Va (8) ta thﬁy T . S

400\/_

‘."UDB <<UADngh1aIaUAD~UAB— 7 w400‘/

‘h.' o d.;j i fa AB AD:-> TeZo RIR
' ' 5 L, sy ra e :
C ung .ner.l_. ong %11_85 y ._ B}Ezf BD  Rl¢ I.R_..;Z.C_'_

: Tu' do I "'Il'- UAD' L z _40();____ IOV

.-:;__ZL":;—R_—Z"*_>R=ZC_"—*>(D'F—-——. B}

‘ZC :
"'-:Suy ra: 1 = 10«/551{110075& (A) ' 'Suy"ra' : | UAD RIR Z ZCIR . UDB N AD DB

e 3 19 Ve glan do Fre nen (Hinh 3 136) Ve IR (dong dlén chay qua nhanh ARD),

| ADBI tam ac vuén can = ¢ = 450 ::>Tam glac Ath ia tarn ]
S rd6 vé UAD (cling pha v6i IR ). V1 tai c6 1dng tré vo cdng 16n nén dong Tam gldc a g’ g (P1 .

5 : dlen qua tal co cu’o’ng dae. khong dang ké, do d6 dong di¢n qua doan mach DB

. gi4c vuong can = AD DE2 = BE; EzEl (v1 BEl RIR = AD)
o cuug co cu’dng dﬁ la 1R Vi doan mach DB ch1 co tu dlen C, nén UDB 1 IR tr : . S o o :
"6 vé duge Ups(DB), 16i Uap'= Uap + UDB (AB = AD + DB) Dong fc

= DE = %AE . ngh’lja IEL‘UE ;_EUV,
| .'-"qua doan miach AB vuﬁng pha véi Uap vaco chiéu nhu’ trén hinh (IC sgm_ s

i - 329 Viy = uAB = UAE + UED = UAE +u2, nén muon cho ulva u2 o bleu.
pha goc ~ 50 VO'IU AB) Dé cho Uy (uAE) vau (DE) cung pha th1 UDE (DE : _
. 2 . thuc cho ;;rong dé ba1 th1 u, AE pha1 cung pha VO'l ulva u2 Xet dﬁ lech pha =
B hal cun hucm VO‘I IR vi U = U +. U va da c6 U ,p ciin hudn ‘ : -
P g p 8 ( AE AD DE AD. g . g cta dong dlen chmh i so vcn u AE va u2
: --v0‘1 IR ) H(m nifa, dong dlen chay qua BRE la tong clia dong ig (qua DB) : T TR

vA dong 1C (qua AB) clo d6 -

Vi doan_ mf.ich AE, i.S_é‘m ph_a m(f)t-_gbcdﬁl)fi S0 VoL Uag mA

'dong qua BRE cung la dong'. - | ST R T e S e T
: chmhl(I—IR +Ic)v1vay ta tan @, R.TORCwm o e
sE du’dc vecto' I triing huéng - S B AT S
."--vo‘s UBE(BE)nhu'trén hinh v&" O IR _ - Ngodira: Zy= R + ZC:.-._ B NS B R )
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Xét doan mach ED : ig cing pha v&iu,, con i sém pha géc ) 0. vOi uy

vai=ig +ig. V& gibn d6 Fre-nen, suy ra :

- JIE + I% , 52 -———————M

RZ

e _ . tr dé_- b :.ZED" m Zz - U, - RZg

-ngoéli'ra:_taﬂ‘@z"'?.i—(::RCm.. B R C OB

. ‘nghfa 1A s6m pha géc ¢, sovéiuy.
" Tirdé mudn che. u AE VA Uy :cﬁri.g'pha p:hfii"cé e
o (Pl (p2 = tan(p1 tan<p2 = C = — »~ 53uF
Sl Ro ,
Vi ul, U Vé\i‘. u2 cﬁng'ﬁha nén tOng' tr_c’iéfta .chh la:
Z= TI: Li+Zy

Tu(2)va3)rathdy : ;i:%zcéz |

Va R Z.;_'Zl'+zz=3z'i

. Ttr dé‘""*""‘“ =2 _:> U2
SR Ul-,.__ 1z '\3_ o3

1—4V

3 21 Dat uac = “1 ; cd =1y ’udb =uy. Ta ¢ 1Lva 1C nguorc pha nhau

. Ul IZC U2 = ICZC = ILZL’ VaU3 == RI

" 200

~ nhu trén hinh 3.-14G.' 61 va I_jz cilng pha Vi-'déu tré pha goc g sovol I va

AP “Taco '. | U2ZL = (ZCIC)ZLa ERETSE. 11*"_'. L

S Ug (ZL = zc) ZCZL(IC = IL) = ZCZLI

3

t

H

IS

. H
" f.'fe’Uz:*“‘f I
: A L

H

Dodé : Uy +U; = (ZC+

"Khi'do U= U2-U1 2

- a)Néuw o I6n, Z; >Zpx thilc'(z ~Z—2—J > 1y (= Z—QJ, ta ¢6 gian d6 Fre-nen
S _ c/ | |

L

—

T .Ic con U; = RI th1 cung pha véi 1, bl ds ta v& duocU

- . . —

k_"ZL ' B N

L Ze—Zp o Hink3.14G

U% = (U + Uy + U%z__— [ 1 oL - )+R2 1__2‘=-z,21_2 S

wC' LCcD =1

) Neuconho ZC>ZL RS S RN S < RERAE SR (o
H
i
i
|
i
i
|
i
i

tm o IC<IL,_. o

f.I_IL“Ic, L | | A FE S
o R U . : ﬁf-f,__:;l;_l—ji;}'-[_jl. : |
. U1 va U2 ngu’orc pha nhau nhu trén hmh 3 ISG i ‘(12
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Suyra :Z = \/[ L. Lo J +R? _ (@
_ Co  LCw? ' - '

. Khi o tang tir 0 Ién thl déu tién Z bién thlen theo (2). Khi LC(DO =1 hay

SRR
Cog = thiZp =27 :>Z-OO“—‘>I—0 tron machLCcodaodﬁn
0° \/ﬁ L C g g

L duy trl khong 153/ ning hxo‘ng t ngoal vao (C(')ng huong dong)
B 3 22 Ta CO Zcz =, 2OOQ ZCl = IOOQ ZC ZL = 2OOQ

S ‘Xet nhanh NC, B

"-_ZI"‘\/R 4 (ZL - ZC ) vm R la dlén tror tuong du’Gng clia RI, Rz, R3 ;
XL “Zc! '10'0 o | - ‘ |

. Sln(Pl
B " Cuong df) dong dlen hléu dung trong 2 nhanh NC B va NCQB

e U . Un
Ny = Ung: 12. Ung. = UNB = I2 zc 100V
Zl | 'l-._Zc2 .

5 _. Vc glan dé Fre—nen cho doan mach NB chon UNB lam truC pha (Hinh 3. 16G) L
o Swyms g " = I1_ +13 -2 sing

T :>I -—UNB '—'-—
R . 22 ZQ. 3

T
Ung

- Hinh3.16G S Hinh3I17G

- ‘Matkhdc. : _AB i NB - :>UAB "UNB

* Bidu thicctai :.

Vi AZy, - Zoy) = Z, néntudé:

CIRT- SR I QUL ' SR FY
Z '

| \}a- '. UAN = IZC = 50V.
: -.f_*Ve glan do Fre- nen cho mach Chen AB chon I IEm truc pha? v
| "AN( UAN) L1, "eﬂ AB(UAB) h0p véi I goc §w60° 'va NB(UNB) va

UAB = 'UAN + UNB (H‘mh 3 17G)

co _Tuhmhve taco ' AN'm NB :> smot = AN sm30°

e 51“300}-.1_-'..----.,UN'B;
' :> SimeL = ——.— = —
' . ' 100 2 4
Tva y = on +30° = s1ny = sm(oc + 300) R
:> smy = s1n0(cos30 F sm30°coson ~ 0 7

Csiny:

140v'_'-'
| osiny sm30° L 1n300 -

8 S U0 % UAB\/-_' 5 198V

S '—' I\E sm(IOOnt + ) = w\/zism(l()O‘rtt + —) (A)

_ ' Nhgiﬁ xét Két qua tlm dudc khéng phu thuéc Vao gla thlet Rl = R2 = 2R3 (')
323.Taco : 2 100J' o zc = 60\/_ 30 |

ZL ——60\/—9 ZL2 loofg

Tmh tong tré cac nhanh AR Bva ARZB
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_ CIIO'ng do dong dién hiéu dung & cic nhénh :

o Vi ZC £ ZL nen 11 so‘m pha 50° VoI uAB rnot goc cplma
Vi ZL, > ZC nén 12 tré pha SO V()'l uAB mét goc (p2 ma

Ta cOUppr = Uga + Uap. VI usp tré pha géc — so voi i; ma i;s6m pha
12 COURp ™ UHA F UAR. VI UAp TTC Pha g0C 7 S 1 mady P
- g0c —3—39-- Vol _j._uA_B_né‘n UAE _tré_pha goc 573 = — 50 V01 Upp. _Mat khac -

. ‘. \ : . ’...E- _a:\_ . l. 7 .. P E -_A R ..y ’
. ‘upp cung pha véiiy , nén i, tr¢ pha goc 3 50 v6i upp nén u,y 1ré pha géc

L V8 gy -f'Nﬁ_u‘ vaytaco:Ugg = Ugg ~Upp = Ucy — Uga.

" wongdé: Ug, = 1_12(;.1. =2

o Th(;o'dé'z;a_i Uy = 30043 V),
suyraiU=Upg =400V,

N T 5
zlf\/Rl.Jr(zL Ze,)" =800

Z, —\/R2+(ZL -Zc, ) —80\/_52

I__U .U._I U __u
1oz %00 23

v6i U = UAB o (1)

80\/5__ -

'.Z'
‘Rl

RZ v 3 . .6.? () o

3 6
5 50 vdi upp, 'cO nghia 1d v,y ciing pha vi usp va, do dé, uap nguoc pha

U ; UR2 = 12R2=—2— Js

53

Ta co :

goc _6—:_ 30 so V()’l u ABs nhlI vfly (Hinh 3 18G) U AH va U AF h0‘p V0‘1 nhau'

'mﬁtgoc (p5 —30-—1’?—130 '

" Xet tac dung cua thanh phan uO

- Xét tac dung'ﬁ cﬁ-a thanh phanu1 :

Ugp = uAH+ UAF-. V& gian d6 Fre-nen. Mach AF la mach C1R1 |

Zc1 '

UpR w6 pha 50 vOi i} g6c 03, mi tanq)3 : =" = @y~ 77"

Rl 2

- Mat khac ta da blet 11 sém pha goc €= 60 so véiu ABy do dé v AF tré pha SO

Vi uAB mOt goc (94 = 77 60 = 17°(Hinh 3 18G) Ta la1 blet UAH tre pha- o

UAB

Ta ch.: UHF = UAF - UAM

Tuhlnhvetaco UHF—UZH +UAF ZUAHUAFCOS([)s,

B

_'-Hiﬁh 3.18G "

trongdé;UAH":U.RZ:*_TU 200\/’\,

-‘-'-'_UAgi:‘:_‘:'Il‘ R +22 = 512\/—\/ R

Suy ra: UHF R 556V

3, 24 Dlén ap dat Vao mach gﬁm thanh phan khong dfn uo = SOV thanh phan 6

tan s¢ goc o, ul—IOO\Ecos cot thanh phan co he 36 goc 30) _' RE

. uz = 50 ﬁcosBmt

: ‘0 =0; "_i,co "=ﬂ'“'0 = 50V
PR et s

100
50~127 6}

==

=0, 266 +0, 679_}




g . Chuyen vé dang it tho’1

.Uct = ‘_J-E)-E‘I = 107,96 - 42,295

Chuyen vé dang titc thoi _
: C i =0, 73&003(314{ + 1 197) (A)

C = 1162 Cos(3l4t - 0 373)(\/)

Xet tac dung cua thanh phan u2

oz, .—R+ (3coL——)—50+41 2J
I 3ol |

Uz" 50

5= >, 772 0, 6363
_ 50+4121 R
& "j'_'fJ'c-z';=_ —i I = —33 71 40, 92]

3aC

12 = ﬁ cos(942t -0, 69) (A)
B uc - ssﬁ cos(942t 2 26) (V)

Bleu thuc cua dong tong cong trong mach

| i= 0 73J§ cos(314t ¥ 1, 197) + V2 cos(942t - 0,69) (A)

uC = 50 + 116J§ cos(314t 0 373) + 53f cos(942t 2, 26) (V)

Do thl bléu dlen 1(t) va uc (t) nhu tren hmh 3 19G

 Hinh3.19G

3.25. 0 = 0,05 + 0,515v2 cos(ot —1,029) + 0,0261v/2 cos(3nt _'+ 0,857) (A)
S6 chi ampe ke 1= 0.519A; - P=140W. o

' 3.26. Ap dung phuong phap dung O perc O cudn SO’ cip co suﬁt d1én dong ty cam

_](DLI I1va suft dlén dong hé cam ehc = joL, Iz O cuOn thit cap co
; suat dlén, d()ng‘ tu -ﬁcam et'c S= ]sz Ig. ‘ V&‘_ s_uat _dnf:n dong hd cdm. .

" i Ijm“Mi'l Ap dung dmh luat K1ec xop cho mach S0 cap va mach thu' '
‘”-cap(}ﬁnhszod) ) S e

B th] _JmMIl
::;.',__ H"n.hs‘.ZOG | :
(R1 + Jo:'L1)11+ JcoMIz —U B
i [Ra oty T;]
f Thay 5630 té"dddé L
(100 + 500;)11+ 7003 12 = 10 L S
7003 11+(500 3001)12 —o ey T | En
Glal hé phucmg trmh nay fim du’crc 11 va 12 Chuyen sang dang theotta dlIGC
11 =8, lcos(IGOnt o8 0 85) (mA) '
12 = 9 7cos(100ﬂ:t + 4 40) (mA)




3.27. a) Ki hiéu i 1R ¢ twong tlmg la dong dién chay quaRl, qua R)va qua
L, C. Vg gian dé Fre-nen.nhu trén hmh 3.21G.

- Hinh321G
"Tacd:u :-—C:;u.t_:“i Lo~
N
i uMB —IC L(D—C—_ = RIR2 . . . (1)

—

f UAM‘:'R'I‘.I'. Chiéu hé thifc vecto G, =i _ +i__len cdc truc OX (tring
Lo S T TABLAM MB o e

vy va Oy (g vy, ) Ta'dinge
‘“ABX —Rllc o e
' .UABy =R IR * RzIR (Rl' + Rz)Iﬁ'

- ..'Tuao uABw(RpC) +(R1+R2) . RO

..{:_:‘.2.08 -

= Upg =U —
Co | FiR2_ +(Lm~%]
. RI+R2 L C(D
R,R,

R1+R2

- 190 SQ tacd:

Ta thay UCO dat fri so cuo da1 kh1 mau s6 ¢6 tn s0 cuc tleu nghla la khi (lay
- dao ham miu s6 theo o, r(‘)l dat biéu thifc dao ham bang kh(“)ng) '

| | | R
402L2m2+2(c2R2 2LC)(0#O:>(,02 e == pf| 1= RC
e 2L2“ el

Vi s oy = 71% - _3,1'_6.194H£j:>: o = (_D% (13.—"_'('__)',09')' = m m 0,950, = 3,101z
MU vay, khi i'c'o : 3104Hz tﬁi blendﬁ :ﬁCO dat tfi:sfi cuc déizU'C‘o-mé;:;

Thay tri s6 oS__'vtfa fim éuqc véé 'lbi‘éu thiic chia U ta duge : _Uéo inax = 0,32V
¢) Néu t-hay dié.n tr Rz 'bﬁng.'dié_'ln .tr(“jRé = 2k€y, ;

thi R = RRy = 13340 va CQR'Q—‘ AC>0
RI + R3 o -
Khi do binh phu’cmg clia miu s :
C*L 034 + ((32R'2 2LC)03 + 1 > 1va tang dong blen v01 0)2

Nhu vay ¢é nghla 13, khi a6 UCO khong ch tr1 36 cue da1 va gzam k.h1 ) tang
Do dé, gia tri lo'n nhit ctia Uco ung VOl 0 = 0(') tic fa kh1 dien ap upp dit

vao A, Bla d1en ap khong d(")l UU va bang 2V, Va khi d6 ta cod:

14A.RN DIEN HOM 2 1




Uc ':_;EQB,SL__:'E=EV ,
“TR tR; 3 3
3.28. Khi néi K véi A, so d6 méc cdc phdn tlr cha mach 1a : [(R ntL)//Cz]ntcl

Theo de ba] ZL = IOOQ ZC = ZC = 200Q UAD = IA Zc IOOV,

UR = RIR ; UL = IRZ‘L = IOOIR

P N R T T
Ve vecto Upp = U. Theo dé bai, T sém pha goc E SO vo‘l'U-AB,va_bmt--

~ Upp=Ug, tré pha géc -;- sovoiT

.~_..41.:4_... —4 4; —» R ’ ’;—0 ._’l‘ - .’— TE C "_41 . R , -
.Ve. 'U-A_D.E.LUCI. = U= Upg, sau d6 v& I, sém pha géc 5 sovoi I, tir d6 ve

- IR wf - TA_’..... s ,
' Vi UL b T va UAD L IA nén. goc (m) bang g6¢c (H‘mh 3.22G)

UG cosr = UL I_OOIR I+

Xet tam giac hop b011 IA v IR 12 = IR + IA — 2IpTa cos.(x o

IR ViIA--: 0,5.:Su,y-ra I?= I-A- .
=1=1I, =05A

:>Uc =IZc, —100V

:>UC —UAD—UC :>tamg1acADBcﬁn _ | Hinha.zéG
::>DAB DBA 30° = U= 2UC sm60° = 1oof 3V

= Ta 1a1 cé: goc (I AD) = 600 30°'= 300‘ = g(’)c(IA,I) - 6()0

" nén tam: glac hOp boi IA IR Vi I 1a tarn glac deu do dd . = 60 va‘_

| IR—IA_I—OSA

<210

cung pha Tu do I = IA + IC] cung huong IA ,*

_ d-i@ﬁ, vayl = .U
- v R

-~ Vi o = 60° nén IR//U va UR cung huo’ng vm 0.

. Trdotaco glan d(") Fre—nen chinh xdc nhu tren hmh 3. 22G

| Taco: UR =Ug cos30 = UAD_ cos30° = - 5043V

trdg:R =R - 1‘00J§Q.
o e | |
' Xet tru’o‘ng ho‘p kh1 ;101 K v6i B, s0 dﬁ mac cac phan tu clia mach la: L

-Rnth(q //cz) i Zg, _zc nén. GL

IA =T ¢ véi IA la cuo‘ng dé dong dlen chay qua

ampe K& trong tru’dng hOp nay h(m nia 1A v lc . GCL

. Hinh3.23G

1= 21 A Vil UL, _UC ngtt&c pha nhau Hcm nita UC MI.:‘I'..Z.(.:I =2001c‘, =2001A

vaUyp =12y, _1001_2001A Nhuvay S e i
UC —'ULvaUL +Uc _0 dodo.
U UR+UL+UC--UR | |
" Taco glan do Fre -ien tren hmh 3 23G

o 1
-Tuao IA_IC! :;'5 21§ IR

' Nhu vay 36 chl clia ampe ké van la 0, SA nhu’ truoc _;' S

Chi 3 Cung co thé lﬁp luan nhu? sau Vi ZC 5— ZC \C3 Cl //C2 nén doan
mach chita hai tu 'dl'en"co Z‘C m—z— IOOQ Do do ZC“‘ ZL 6 cﬁng hu(mg
lA tudo IA —IC m05A

' : - 211
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- Uam =Tg Ry =1},

. Uapy = Rysina+ Ugy

DatR [
SRR __ R

3.29, a) UAB = UAM 'i'UMB . (l) )

Uwg =R, 2)

Lo — |
- Co A

| Chi€u (1) 1én Ox va Oy ¢6 §

I

Uapx =1R; cosov = IR.z L =Ryl

;o (3

Hinh 3.24G

R1R2
Rz

J (*), chu y t6i (3) ta co

o2

@i'

116-BD. DIEN HOC 28 -

58

S o
U =ko=R — e

ViR tmh b(n (*)

b) Xet bleu thu’c cua I ta thay bleu thuc duo‘z dau can (k1 hléu 1a y) la ;

.Rl'"f"(Lﬂ) - J 2 2:" RS
yoms o COS gy R

:-;R%(L@__;_kj_ VIR [L@_L] B

BcnR1 > R y dat cuc da1 tuc I s6 ch1 ampe ke kha d1 lcrn nhat khl

1o4rad/s
Khi d6 theo (4), (5.) Vi (6) ek = === = 2,5A.
g L s
- Séchlcua V2 la UC—" U ' 5 4
T Rsz-zm“ g0t e
. Loa-—l ; " .

~Co " Co

Suyra: @ = —2——"'='1,41',104rad/s:;'I--: RU b L* ,25L2c02
: oNLC e RyRye R?'+ 0,251 20"

= 2500 V'

Ta CO UVl Uvz :> UR] Uc :>

V6 R = —5}32—': S120 Lo = PR L BardasTa1A
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U U]%“URZ'FUCZ

Un: = . - UR Lo
Ri‘_ Cc= 2R 5
2 JR? + (0, 5Lo)?

3. 30 a) Ve g1an dé Fre-nen (Hinh 3. 25G)

-~ 3V

Dong qua R2 C21a

! : Ugy

Rl‘ Z‘C- . _* R ZC : - _7“.

wIﬁc()‘phlmmg trung véi phuo‘ng cuaUR | o e S

Hinh 3.25G

'Chléu U Ien phucmg Ul va phuorng vu(‘)ng goc v0‘1 Ul i

IR —Icosoc IC —Isma

ZC -—QZCz .—ZC : =

UL=U, + U‘Rg cosiit Ug, sina=Uy + 2RI—};*—~'+_ SZel—t=

ot

C ZU]
1 2!

Uy =Upg sima.~ Ug. cosa = 2]]{511]'(1"—.-2(:10080( -
Yoo Re o LT e e 2T

‘Rsing —

COSC!. o ZSIH(X

U"'

—Zc cosoc U, (2tanot - %cotana)

' U: U2 —Ul\/——+(2tanoc—%cotoz)

: .Urmax kh1 4tana =c_ota'3 tan o = 5_:>U!max —

“b) Khi d6 trén R, ¢6 do giam hicu dien the :

\/_— + (8tanoc 200t0c)

UOJZ_ '

214

yci

| b) Iﬁnh327G 2:1

o Ry
Ug; _21R—m-51~—-2R1 A1+ tan?a =

COS o

—ZUImax\/1+tan o —wm—UO ~04SU0 o

331

 Hinh3zeG N | | H‘nhszm o
a) Vi cﬁu can bang, E vi B co cung dlen the Ta co glan do nhu hmh 3.26G
AF //BD i RIIVB. R211 déu dﬁng pha vcml, EDG AEF (v1 co canh Luo‘ng u‘ng

7. ‘vuong goc) I—Ial tam gléc AF' B vi BGD dong dang cho rn61 lien hé thu' nhat

ok 1 , hay E'w Crm B AT e A (1’)
,'R n)Cr L - - - o v

. | UAB = UAE ChOZ Il = 2313 3 UBD = UAD ChO 2211 2413 o (2)
"Suyra 2474 _2223 S ', R
Thay Z bang cac bléu thuo (2) va bmh phu'o’ng, ta co

B (R? +L3m2)(r + )m (Rst)
- C co

(R2r2‘+——2‘-+ —— +(Lmr) ‘—(R2R3) e
ST () va (3) _ta‘co': :
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- [Rr +E) = (RyR3)* = Rr + C = RaRy _ (4)

4.1 a

¢) Hai phuong trinh (1) va (3) cho ta hai 41 R vi L, Thay R = CLr o2 vio (4) tacé :

- R o
- R e
Lo’ + i-) “RaRs =1 R varwds R = T2 RaRs

Czr +1 ST 1-‘|-C2r2m2

'Apdungbangsf) L OIH R-100Q

CHU BE 4

a) K dong Chon ql q2 cua ha1 béan CU'C va chon chléu du’o‘ng cho mébi doan‘

o mach nhu hmh 4 1G Ta co he phuo‘ng trmh

R tr'gB g uBA'f:——fto .

wp=Zety e Lowilf g

11—q1;12—q2 : R o ‘_(1)7

1 . 13 .
] qz.. 3.

a % O '(4)_ o o 'Hin'h'é&'TI'G..

” G C:z

' D'ao ham phl{dng :trinh (4) :

D Gidi hé phu’o‘ng trlnh wrén

9@, 9 4
. 1 7'2__ :

cn 9y Cy . S
- =q=——L : 5

| Dao ham cac phuong trmh (1) va (2) ta duge: |

3"11—12-% - 47 R )

' Tﬁa}{ (6) va (5) vao (3) ¢

316

1 ' :
Suy ra: +—m-~———qz =
Y a3 LS, + Cz) 2

m.:_—~—*~——"*”. _
F_W_L(Cl"*f"'cz)' :

| ‘q.z_.'z"Aco's(fq.)t# ¢ ;

"Ké‘,t hcp.vé’i (4):' 4 =“Ci1"q2”*“cl-%c--

X Ta1 t= O (K bat dau dong)

_ '_._ cc2 LT ,
q‘, - q2 Cy+ _Cz_ (Hau tu mac ndi tlép)

i =iy = 0.'-; S

oXe) e
-Suyra Acoscp _'—HI—Z—%SCOS(P>O

C} +C2 o
: —Amsm(p 0:>sm(p 0:>cp Ova A_
iqz_ .———M—CICQ%’ cosmt R

1% coswt + C(& -

'. '-."123-:. i - 12 = q1 qz= (:1%030'05(60t -~ w")

"C‘lCz‘%’ N e

O ams =T,

q'c'z%“}j S

BViVAR




- 13max

4.2,
: . uAB +'uBC + UCA= 0 RN

o Dmh luat bao toan dlen tlch

Cl%’(ch + Cz) .

Qimax Khi cosot = —1. Khi 2y G pax—

. Ci'l'Cz
- GE

,/L(Cl + cz) |

.a) Khi dong K (H‘mh 4.2G)

Chon d:en tich ciia hai ban cyc va chleu duong nhu hmh 4.2G.Taco

q1+qz—-qm—c%’ O

i Giai he phu’o‘ng trinh tren

S Dao ham phuorng trinh (1)

- T (3)

=.~q'1"='-q'é'_-"_'_}_.‘
c%’ q2 oY

- Thay ), (5) vo (2)

' Su‘y.ra_i:. o=,

QZ
+L %“+
¢t

i —%—0- _
Clz Lqu ST

o [q—@JJr 2 ( “@)_Z_O”
A\ T\ TR )T
IZE_- :'qg'j_;'§' Z A'c';,s(g;m_ 9

| "_héy' q2 - A-coié(mt + (p).+ %9 |

T

Q.

| oL

Hinh 42G
®)

t =0 -QQ=ACQS<P+§_=0:> cosQ <.0_ _
i=-Awsing=0=sing=0
.S}iyré_ :
g #C
5 = —cos(@WL + M)+ ——"-
.(.1_2:_. 2._008( : ) 2
qé ;§(1"wcosmt) IR

4y : %C ;_ 'qz =%(1 + (;.OSCDt)_ .

b) dq ldt = ("’ql)dt = ___“%Sm sin o)tdt

Aq 4J'dq Z%Cm '[smoatdt —~2%’C Idcoscot Z%C
R L R N

Ap dung bang SG
ql'— 1, 5(1 + coszf 104t)(uC)
4y _15(1 -—0032\/_104t)(p,C) o
Aq 6uC

4. 3 a) Khl dong K do uNp > 0 nén c6 dong qua dlot Ta ) mach dao d0ng

Chon T q2 1 dlén tlch cua ha:l ban cuc cua ha1 ty, _chon chléu du’cmg cho cic -

doan mach (H‘mh a. 3G) Ta co he phuomg trmh
i=qi; 12 =dz S B O
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. Giai hé phuo‘ng trinh trén :

““Pao ham theo thm glan phuo‘ng trinh- (4)

1A+gi=g'.. 3

9, 9 _0:> __2 - ' Hinh43G
2C C it Cll CI2 S

Kajum(S)wn(2) g~—12*11—-&2 j 'f;" e

- Pao ham theo thcn glan phu’o‘ng trmh (3)

* Kéthop véi (6); ta aju;;c

S Suyra : | gy

.:kg L1+ —O
. C

o wgelzeg

13 = Acos(cot + (p)

_ 13 —Acostp 0:>coscp 0 .
' t—-O 13 ='-~Acosmcp -

| L13 = —LAmsm(p = uNp.:.'-§- = sing <0

, Suy ra“ip": _g

LTIt

K

Am o =
3Lw 3LC

i. = '%ﬁc.c'os(. L tlmI‘E) | BN :
P Be e 2 SR

R
R - T Jﬁf- z;

-1, “N?-_ 3COS(J3LC J

b) Sau % T ké fir kh1 dong K thl i qua cuﬁn cam bang O
Khi 1 >% -thi i"3_ <0 d(‘)hg'diérx 13 d(‘ii Chiéu. Khi .';a'y.&iﬁt- dt’)ﬁg lai va m-e_llc_'h' dien

bty =0 uyp = T (BN 44G).

e e e
3

- Hink 4.4G_ i

4 4 Chon q la dlen tlch cua ban A chon chléu duomg cho céc doan mach nhu’.r
hmh45G o ' SN ' L

a) Khi 'mz__Lch' d’aﬁg_ dao tiéﬁg, ta c6 he PhUb'ng tl'inh fo




o ' ' : WA b -
it iy =00 @) _ T. Vay qzh—cos(mt-ﬁ-g)
o S Jo i o - o 2

s o - L o
UAB:%;Lﬂi:Lzlz' - B i=q _=—Ilsm(cot+5)

~ Giai he phqong .tri.r_l.h _tféll- - Theo (6): 11. = "'T'E.l..z ‘gl,lécosl(m_f 5)_ .

Hinh4.5G

* Daoim theo 5 gan phuong o 3 U= jlsmene ek

Comhen=o @b Dtk ey skt
R g . | -0y =ghsmo R 2L = 8=

Tﬁ(?)) 12=———m—11 Sl 5 S el
.'.:'....::'Thay(S)\./.ao(ﬂr) 1Q '1'+ 11 '0 :>.1' 2 e A L P TR I
'. e 1 2 1- ; _1 3 T o Thco (2) i2.':z:%"—('i -{-.ii):-—-—(—l_] c'oStbt_ + TICOS(M +?1)
= Th‘ay (6)_-va?10(3_),_: = —ll" | B FEE I L P T T
L iy = —L(cos’u)t_-—_'l) N
I oL
e e eyue ”EE“II 3C
R BT 2LC. o
Suyra: o=, |— hay T'= — =2n,|— -
y_-- L \!ZLC_ -y e ¥V 3

L b) q Acos(mt + (p)

3. a) Ta hay xet vao 1uc rnach dang dao déng Chon d1» q2 1a dlcn nch ciiahai |

7 ‘ban cuc va chon chleu duang cho cac doan mach nhu’ hmh 4 6G Ta co he
: phuongtrmh S o :

E : _ %.—A(Dsm(n)tﬂ-(p) 11, _ Q1 12 Y qzl_'._.; '. (1) . Ly

IR 1 S T H‘nhzwc;

' ."'.:’):f),:')'-. S LA




~ Giai hé phuong 'trinh : Thay (2) va (1) vao (3) : | i _ iy = —A® Sin(p =0 = sinp =0

_ . . : ' S = A =2U0,C.
q?l - LG + 12) = —L(:(q1 + q2) . ® uy 1a o=m v 0
. ' qy = ZUUCcos(mlt + )

o Thay (0 vao (4) Theo (9) : q2_=_~—UUC cos(oyt + m) = UgCcosmyt..

_(12+2ch2_321“ . _ (6)

”2:%:fwﬁ@mmﬁ;wdngngﬁ?hmm?Uo%.

T“untansécuamachdaodong Glasu‘co1amottanséccbancuamach taco: S S s e .C R
R 13 = ‘h = —ZUOCmsm(mlt + n) = ZUO zsmmlt el

i"=3 ~—2U'- —-co'soatwh— ST
iy =1r 1y = =Ug,—cos| ot + — 1= Uy, [— cos| ‘ot ——
R 1, ‘3:_ 2,-;-.OVEj.__(_J ”_2)___L0qE:___[:1 kzj
: c) 'llma'x = 12'm'ax':' U \[’E

kh1 (Dlt :?-hay khi t _-_E;_'_/':L_c..f'-;:'s

g 5'—®2QIvaVQ2 “”‘m2Q2 :
. ’Ihay vao (5) va (6) ta duac

qz _+LCm (q1+q2):>q1(1—2LC0) )—ZLCm q2 S

'qz—zLCmq' Ch:)q(l 2L(:m)_qz1 Co®
' 'Nhan (7) vo‘1 (8) VG‘VO’] vE, ta’ duorc : | e
| (1—2LC(9 ) = LCo? ‘llma" v 1?“‘?"
O 6. Kdt_’)ng.,' d(‘)ngdié_r_: 6n .dinh -c‘o. éié trg__l_ =§ ‘ihﬁ'&éﬁg mach (_iad _-déﬁg'czhi cé)_‘ |
| . nang Iucmg cha cﬁon da§ W= -%—z(tu dlen kh@ng txch dlen VIVA r—— VB) MoK, .. _

o trong mach LC co dao dong Kh1 hzeu dlen thé cua tu dlén dat cuc dal thi- toan b(‘) :

' Fhay (DI vao (7) ta duoc ‘“ql = 2CI2 - DR . & - nang 1u0‘ng 1a cuatuva bang CU ICnZ%”2
_ o . - 2" 2

Thay 032 vao(?)taduofc q —CI2' R C(10)

Ap dung dmh ]uat bao toan cho mach trong dao dong ta co:

- ,--Ket'hqp'-véi diéu kiénbandz‘iut=0{q]0 R wolie - an%’z |

. fa suy Ta mach dao dong v6i tan s6 ) = —e=

e 1= tadu‘OCLzan Gy

. "'b).ql Acos(u)t + (p)

' SR Mat khac chu kl dao d(“)ng T 27r\! C :> L = - T-' R 2y
talt—() QI Acosq) = —ZUUC:> coscp<0 : . . _ C41: - U

o4 Lios




- 4.7.

' Tir(1) va () im duge : C =

..Suyra q"+ 1 q=0

Tait=07
\ e Suyra (P_:_E vaA.m
E ~‘.".=_-.——’cos ot=%y g

43 Lco_--'(. '._2)-'._ T - '

- UC=uBA_'-=‘ CL

T . Trn
,2val =—.
2w . 2n

Khi déng khéa K, dong dién khong di qua diot D, tu khong duge nap dién.

di

- Trong thcn gian nay upg =& =L— N d = i—dt dong dién qua cudn day

~dt

| 'tang tuyén tinh theo thoi gian, cho den thorl diém’ ngat K. Kh1 ngiat K, dong
- dién’ dat g:a m I = .%0 (H‘mh 4 7Ga) Ngay %au kh1 ngat K trong mach LC_

) xay ra dao dﬁng Gm q la dlen tlch cha ban B, chon chléu duong nhu‘ hmh 4 7Gb

'. '1—_q -

LC- :
1
ha T 21&/
_\/LC 4

q Acos(mt + (p)

[s]

- ‘. = q ~'-"~Aoasm(cot + q>) _
q Acoscp 0:> COS(;) 0

1'm_—_A_0)s.1_n‘(p =I= —%%9 = sm(p <0

%to
L(o '

I

.

cos(mt — —) = - = COS{ml — — )
0 ( : ) r—-LC : ( i 2)

Hink4.7G

Sau «}[Tthl UCm ax nhu’ng tn khﬁng phong dien duoc vi dlot dong Ta ch d(“)

o thlhmh47Gc o
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4.8. Ban ddu khi K dong, chi c6 nguén & nap dien cho tu. Ta c6 mach dao
dong L.C (Hinh 4.8G)

‘Tq?%CTEPL%d+%C)£0

' 'Hin_hz,t.sc_ '

::>0):: 1 vaq Acos(cot+q>)+%°1

JLC

O{q 0:>Acoscp+%]C 0:>cos<p<0
t“ .

1~O~_—>Aws1n(p 0:>s1mp O
q %}C(l—cosmt)

o Kh1 uc = %2 th1 dlot rncf Gm Ig 1a dong dlén qua L luc do :

Bao toan nang luc)'ng

%u(ﬁ %zzc-(cgc)%l o Tm

Khi diot ma, dlen tlch chay vao nguﬁn %2 cho dén khi dong qua L bang 0 : 
o

§L10—<%2—%1>Aq e ey

: TH=(1)va @ suy ra :_ o

BCQEH-%)

S Layiy=-qpiip=—gys iy==g3 . ()

b) upp = -Lij +— RN R o ._ @
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Uap = 962“ | o | 3)
uAB = '—Ll'; '* CEJ, ‘ . (4)

2. Xétnit A :

| +iy +i5 =0 - SR
1]+12+13—'0 o - _ . 6

CTe@) = (3)Vak€th0pvo'1(l)tacoz |
. Cl_z__Ll +q1-='_L1'1'-__'1_1
L Co C ' o
TU (3) (4) va két hop v0‘1(1) ta co':-
G L1+q3 Lig-3
_C._ _ C,_ ‘ C
5 |
e

12 +E12 ;Oﬁmi, = E .

i = Acos(mlt Y op)

R PP VTt
='---L1'+1 +
v'z[ (i +13) T ]

' .3.. B 11 + iz = —12 = —-Acos(u)lt + 1)
Tu (2)= (4) va két horp vii (1), tacod:

q3
C .
(11 13) o 1
=0= 0y =
LC. 2= e

'1—13—Bcos(a)2t+(p1) _ '_(7)

—Lll qI = L1" + =
C

(1—")+

'.:> 11 = %[ Acos(wlt + @)+ Bcos((ozt + (pz)]

=-—[ Acos(wlt + (pl) - Bcos(cozt + @)

- a4 Hal truo’ng hop dac biét : -
- —KhiB=0: i =i =—Imcos(mlt+(p1)

an8

— Khl A=0: 11 = —‘13 = 102 COS((DQIZ + (])2)
(Khi dyi, = 0, doan mach 2 khong tham gia vao dao dong)

- 4.10. 1. ayDong K. Ta c6 mach dao dong L.C. Chon gy va chon chiéu duo‘ng nhu

& hinh 4.9G

Suyra oy = = -va i-:'Acos('OJ t+(p).- :
oY Ve 0
- Khii_b. 1-—Acosq) O:>COS([) 0 , o D
L :—LAcoO sm(p UO = smcp <O Sl

b) : (3:1 Ll . —LALDO Sm(mot + (P)
@ "f=§'.;Ué?ijjsrifi(%_f.%1*_5_'5 - Uocl_cas s

.a 0n'g'ta1t_=t = 1ayta-co 1€u 1é;‘:n an'au' I .
2. a) K dén ae __40_ Kh y ta ¢6 diéu kign ban d (th410c3)

. ql qz"ovaIL“'Uovﬁif'f’“ﬁ Jh'“ A i
LT 5 Lo

- Sau khi dong K, ta co mach dao déng S CF qzmg_cé o

[

= —q); _,—Q2' L

11.7;{" 12_. =.13 E

o Hmh 4 IOG

15-BD. DIEN HOC 28~
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' S |
Suyrat o=, va:
'y - i :"V_ZLC q]

'_Dé tim qlmax

" Tait=tyr. q =

s Suy ra: q2

4 _ 92 | o
= = =1, =1
¢, c, WwThTmarhThah

ql q “n . n
= Li’ WL(1 +1)~~—~=2L1:—2L
Cl | 3 1 2 C 1 ‘ d1 .

I
+—
q 2LCq1

qz =Qyy cos[m(t—t1)+(p]
quax = Qm ta dung phutong phap ning IUO’ng' -
l(Q I , C .
@2 1y, €
2 C ..2 VLo

Dét1m(ptaxet12—q2—0:>(p 0

0 cosco(t - tl)

CU,
Clzw-ﬁ

Vﬁ;

b) Kz dong ta1t2 = TO Khi dy xdy ra sy phan b6 1a1 mot cach tic thoi dlen -

thh cho ha1 tg

OCOI’IIL-—O-

N qu =4y = |
Sau do trong mach xay ra dao dong dlen . Theo céu 2a ta viet :
o= \/f (h GI2 = Qm COS[(D('t = t_.z) + 9l va
il - 12 = —Qmmsm{m(t ~ 1)+ (P] |
CI2 = Qm | |
L- i_l = 12 = _0 e

CUy - |
2°cosm(t—t2)

. 3 Da xy Ta sy mét mat ning hro’ng du6i dang nhiét (do dién ro du rat nhé) -

va duo‘l dang bu’c xa dién tr (do dong Kz)

15:BD. DIEN HOC 28

l o2
Ey = —=CU

1(CUP 1.0
E=2-—"8Y - _CU;

2 - 4C 4 ‘

AE:E—EO:%G%.
4.11. 1: a) Dong K, vao chét 1 (Hinh 4. llGa)

GG, o 2y,C
= i U
%“ %Q;Q+c20 '3q-

, Sau do dong K2 (H‘mh4 11Gb) Ta co: mach dao dOng Chon dy, N va ch1eu
: duo’ngnhuchmhfili(}b L x U o
Ry —Ch,lz.—CIz R | S
LR R

iy

= %o o

Qg ek in

R R Y (10
qutr=0maip==r o

L HInh 411G

Sougm Zotge-doty
2C - ETe i DalETei

1’;+““—_ 13-=0:>_'c0-j=—'
ST 3LC T s TYELG
13 = Acos(of + ) E
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. Cucmg dO curc dal qua Ll bang UOJ &

| b) Sau %T thll:; =0, Dlot dong va né khﬁng ctio dong dien nghlch qua Vay

LT 2U
: Tal't == thi_ g
| y T

igiAcoécp:Oﬂcoscsz
t=0 | |

Li; = —LAwsing = 920 _ —[31 = sing < 0

2C
. UO C

Sp=-CviA=—0=Uy =
*=7 Lo CV3L

_13 = Uy /%c@@ui) N

3L

;_'khizz%thi _i3"-=0(}{inh4.12G). o is =0

qy =~ 3_..cf)smt.._.-

Hink4.12G

IJ1+U2——UO ..

Ug ' 4U0.
U ——H—.—U :>U S
ERE UG R

2 a) Ta co mach dao dﬁng C L2 véi tu Cl duoc thh dién dénUl —3—0. ’

' i Truac kh1 dong tlep K3,ta cb (Hinh 4 13G)

1

hayT 2m/2Lc S L

n \/5 _ Hinh 4.13G
2 R

. "b) Khi dong uep K3 ta co mach dao dong nhu hmh
4 I4G Tal thoi, dlem dong K, ta ¢ '

Mit khac L2

| | Sde | |

SR I= ;2_120 .:'_'_2_ —UO 2C ZUO 2C
L 5 | V3L o5 VL

_2L12+ Ll Qmax"' Qo

. 4CUeV3 o 2¥B o 1
b2 3 2 3 Yac
i
3L

iLZ - _UO

o Déng-di'én i chay nguoc chiéu duong va c6 40 16n bang Ug,| ==

3L S - I
Chon chleu ducmg nhu hmh 4. 14(3 Kh1 dien‘tichcha
tudatcucdmthl 11 —q] 0va 12+13 —0 R

- Hinh4.14G

hs{y. iy = '_1'3 :I o

d12 d13

L3 dt = odlz = 3d1'§ a3 2(1 - 120) = 3('—1 0)

Theo dmh luat bao toan nang hrofng ta o

_ _ 2LI
2 2 2C ( )20

Suy ra’:’_Qmax..z.ij#: R

4. 12 Cac,h gaaz ]

a) Gm dlen tlch cua céc tam 1,2,3,4 lan luot la ql, qs, q3, q4
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" Chon chiéu duong cho cic vecto dién trudng gy ra boi cdc tdm va chiéu

.Emﬁ‘zch qQ+Q1+Q2vaE QI+Q2”*“(11+512_.
E -Thay vao (2) ta duoc A

Dat' q2 +

gy = Acds(cpt +@) =

duong clia dong dign nhu ¢ hinh 4.15G.

Theo dinh luat bao toan dién tichtacé :

43 = 1,V Qu=-q0 - (1)
F=ug =y Uyy = Eppd + E23d | @
Theo nguyén 1i chong chat dién trucmg, ta ch:

afatafad

T s 24 2

Pao ham (3) ta duge

2€h -q; :

’ “24 =Up3 + 034 = Bpzd + Ez4d

- -1;':; 4ty 4
(g +qpd |
| LS
1 :,_q'2 —tN :‘.—q%
Thay (6) va (3) Va0 (5) ta du’ofc e
3d & 3d - &

Li' =

_L = =y + o — =0
=5, Sq2 2 q2 2_503Lq2: oL
Sos%m . e |
3d . l‘lz q2 Q2 -
Cl”zc"*-adﬁ g5 =0= o= 4
280SL s : : 28()SL' h

qg = Acos(wt + (p) : _
. | Sosg _
3d

LA

+Q1+Cl:z ql+'CE2J'd

Hinh4.15G

: (4)..1

5)
©) -

. 808%
=0

i=—-q) = Awesing =0 = sinq)'::.() ‘

£0SE T
2 = —5 (COS(DE—U:HM ==Gy

AR SOS%"(D | 86-8%”03
b= —q = - sinet =
SR

= A Cos ———;¥O:Dcos >0.
G2 = ACOSO == ‘ ¢

-cos{mt — =)
(ot 2)

Khi a'y q'z- :;'_W.%; (té:'m: 2"maﬁg dien ﬁch _afn).'

| Tu’(3)suyra QI"’—“‘(4 coswt):>q3 =" qi- :

SOS%w L ST

b) 1max = kh mt = 5 hay t=—.

."Khl ay q]

Ta vé lai- mach d;én bao gom cac tu, cudn cam va nguf)n (Hinh 4 16(3) Tu .

hmh vE ta suy ra’:

Qsy, =—Q4 ~Q2 == 3d o
. i 2808%7
Q22 = T =757

d2s + dop + q4 = 0"‘

4

ZSOS% : 808% 805%1 o .

'Clzb = jﬁ%a Ci4 3 d

- Cach g:a: 2 i .
a) Ta vé lai mach dxén nhu hmh 4. 17G

]

Khi mach dang dao dong, chon qy, q; Va3 |

la dién’ tlch clia ba ban cuo chon chléu duong

(tam 1 mang dlen tich ducmg)

S

o

+H—

R I MU

et

{+

Hinh417G
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@]
S

cho cdc doan mach nhu hinh v&, Ta ¢6 hé phuong trinh : | . o
h=qiy =dysiz =gy R (1) E t=0
| €95 S | e L3 = Uy =

VI V- Y o s - @
Cc C ‘ d : ‘

Dinh luat bio toan dientich: - DU Suyra:p=—" Vi A= = S
Cwrare=0 o GO . | 2Lo
a a3 B .
=Liy +— T S 4y.
T 3 o | @
G1a1 he phu’cmg trlnh

&
:>U10—U20*~E

|

Qo = 4pp =

Nlﬁ\éw

= -LAwsing :5_ siﬁ(p <0

6L'

13 % %" _é%cos(o)t = E) = %’ gﬁ cos(wt — —)

| b) q3 = 13 :> q3 -I-.ésm(wt - ——) + K3(K la hang so)
O

C ‘

Pao ham (‘3) '-~q1 + q2 +q3 = 0'.- ‘

t_O CI3 :—.:'__i;:—sm(——)+K 0:‘> K3 w%__ %;C o

Két hop véi (1y: —-11 + 12 + 13 =90 :> 11 = 12 + 13 | q3:?[sm(mt = ~2--) + 1j= ?(1 — cosoat)
:>1 =——i3: - : - (6)
2 =51 S ©6)
'Dao ham (4)

9 'L1" +Cl3
'. C . C-

e KethdeO‘l (6) i3+ 2EC13 =0=0= \/zzc :.‘\/283(](;1_.
' 13 _.Acos(mt + @) | -
© Lij = “LAo sin(ot + ®)
-. ) s :13 ';"Acoscp = 0:> cosg =0
L O{qm o

= (v1 cudn cam méc nél tlep Vol tu C3 nén ty 1 va tu 2 thh dién truoc)

o6 -




ST

_ -
- ‘Qm‘m 3= Qgm | “E‘(COSCDI —4)
4,13, -

3)'__.M€10h L,C,C,L,R tuong duong- voi mach. LRC nhu hinh 4.18Ga véi

Ly

viC = C1+C2
L1+L2 .

Chon chleu duorng cla céc dong dlén nhu hmh V&, Ta co glam do6 Fre- -nen nhu

hinh4.18Gb. - .
1 1Y

I'= I1+(12*I3) \/—+(0)-'—W)' '

. J_. fo YR L el)

A R[~1-+(0)C —L) J e
o AR U el

_:‘>2:1'+R2(mc-~m]
TR @L

Hinh 418G -

. g ' 1:”2'- mzLC;-O—)-I-J—_—l_.Q
S L

2LC+(D—L—1=0"
R )

Ay g
‘ HCAF L212+(—:"“‘-—0‘—'“>L212+C —0 :
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