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PHEP NGHICH BAO VA BAI TOAN TINH DIEN

1. CO SO TOAN HOQC.

1. Phép nghich dao.

Dinh nghia: Gpi O li tim hinh ciu ban kinh R. Khi
dé hai diém P va P’ dwoc goi la hai diém “nghich
dio” doi vm hinh céu tim O bén kinh R néu hai
diém d6 nam trén dwo’ng thing di qua tdm O va
thoa min: OF.OP' =
Gid gia st ta c6 mot mat E, khi d6 véi mdi diém P trén
mit X ta c6 mét diém P’ “nghich dao” véi P dbi véi
hinh cau tAm O. Tép hop cac didm P’ tao thanh mat =,
khi 4y ta goi =13 mit “nghich ddo” cia = va O 1a
“tdim nghich dao”. - - L Py
con R 1a “ban kinh .-
nghich dao”.
Gid st P va Q 14 hai
diém trén mit, P'va
Q’lahai diém “nghich -
dao” twong Gmg cia O - Q’] O\
ching va O 14 “tdm - 5
nghich dao”. 00
' 2

Ta ¢cd: OP.OP' = OQ OQ'=R suy ra: OQ or
Do d6 hai tam gigc OPQ va OQ'P 14 hai tam gidc

PO OQ oP'
op  oFr OQ

dong dang nén suy ra:

va Q’P'P T - OQP
QPP - OQP

r—

Nhén xét: Ta c6:
OQP = - (opg+pog)

———

=>QPP= OPQ + POQ

Khi Q — P thi POQ—'>0 suy ra Q—'T"I"»@ .
Do d6, trong trudng hop gidi han, PQ s& tién tdi tiép
tuyén tai P clia £ va P’Q’ ti€n (61 tiep tuyen clia T' va
hai tiép tuyén ndy tao voi OF haj gbc bang nhau
nhung khéng song song. T dé néu nhur tlep tuyen

* cila miit X tai P tao mét goc o dbi voi OP thi tiép

tuyén tai P’ cla mit nghich dao X' cling tao mot
géc o, ddi véi OP,

2. Nghich d#e cita Miit chu _

Cho m@t mgt hinh ciu X , hdy tim mit nghich dio
ctia né voi phép nghich dio tim 0, bin kinh nghich
ddo la R.
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To Duy Quang Vién Vit Iy

Truing hop 1: “Tam nghich d4o0” O khong ném trén-
mét cau, goi C ]& tdm cia mat ciu Z, goi P 13 mot
diém trén mit ciu va P’ la._ ‘nghich dao” ciia nd

- Tacd: OPOP’

Goi giao diém khac clia OP v&i mit ciu 14Q, goirla -

* chiéu dai cia tidp tuyen ké tir O t6i mit cAu T

. |OPOP'= . OP' R*
“Ta co: ra —=—
OP.0Q= r2 00 .
, P
p Y .

Ké& P’C’ song song vdi QC cht OCtai C’; ta co:
oc'_Op'_R* ,C'P' _OP' R

oc 00 £  Cco 00

SuyraC’ P khong d6i. Do d6 qu¥ tich céc diém P’ la’

mot mat chu X' tim C’, Néu R béng chiéu dai tiép
tuyén ké tir O t6i E thi % cfing chinh 13 anh ‘nghich
dao ciia nd.

Trwong hop 2: O Aim trén mit Z .

Trong trudmng hop niy ta ¢6 goi P 13 diém d6i xtmg
cia O qua C. P’ la nghich ddo ctd P. Goi P vi Pl la
mét dlem khac Pva nghlch dao twong {mg clia no.
Tacé OP.OP'=0R OP £
do d9 hai tam giac
AOPE va AOPP"

d(‘")ng dang nhau do d6
P P'vudng goc v61 OP,
suy ra mit nghich ddo
chinh 1a mét mit phing

2

vubng goc voi OC va cach O mdt doan 1a > trong dé »

Y
1a ban kinh mit cau. o
3. Hé qua oo P
Goi dZ va dx'1a cac dién tlch nguyen t6 tai P va P’ tir
két qua & trén ta suy ra phép tuyén ctia dE va d%' tao
v61 OP goc bang nhau: Ngoai ra dZ va dZ' chin cing
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mdt gbe khbi do dbi véi tAm nghich ddo. Do d6ta co:

d_z_(ﬁf _o¥!
dz' \OP' R

I1. UNG DUNG TRONG BAI TOAN TiNH PIEN

Cho hai dlem P va Q, goi P’ va Q' 13 hai nghich déo
clia n6 ddi voi tim nghijch déo O. .

Gi4 sit mét dién tich diém e tai Q, nd gay ra mot dién
thé Vp tai P; cling nhur thé dién tich &’ tai Q’ vano gay
ra dién thé Vy tai P*. Ta c6 duge :

1 e 1 e'
=3 e = O
mg, PO dre, P'Q
Hay ﬁz e PQ e OP
V, e P Q' e OQ‘
Ta chon:e—:i=9_Q_ *
OQ R

Trong do R 13 ban kinh nghich ddo. Do do:
Ve _OP_ R )
v, R OP'

Do. d6 néu P & trén mit c6 dién thé bang khéng
thi P’ ndm trén miit déng thé twong tmg - “mit nghich
d30”. Cho ring Q 12 mdt didm trén mit tich dién X
va X' 1a mit nghich ddo cia nd. Goi o va o' la mat 4o
dién tich twong fing tai Q va Q’ trén hai mit trén; dx
va d¥' 1a dién tich vi phén cia hai mit dé. Do d6 ta
¢6 thé thay thé gi4 trj dién tich e bing odX va ¢’ bing
o'dZ' khi d6 (*) & tré thanh:

el o'dil' R OQ'

— = R (ﬁ;*)
e odX OQ R

Ta c6 dién thé tai diém P do phén b dién tich trén =

1 odZ
ghyra: V, = == 2
gay ra; g &
Va dién thé tai P’ do phén b6 dién tich trén = ghy ra
Vp _ 1 (o'dx’

47&9 PQ' " 3)

Luu ¢ ring (2) 12 biéu thirc dién thé chi do phéan bb
dién tich trén mit X gly ra tai P, khong ¢6 dong gop
ciia dién thé do X' giy ra tai P trong biéu thirc nay.
Tuong ti (3) ciing chi do phén bd dién tich trén X'

o'z
Tir (%) Ta o6 duge: L Q- Z'9x' PO R PO
odX  5dT P'Q" 0OQ P'Q'

PO
__ROP' PQ R

OP' 00 P'Q' OF'

Dodo vV, = %

thitc tdng quat cia (1) Néu bay gid T 13 mét vit din |

va P12 cac diém trén no khi d6 ¥ 14 hing s0, gia st
bing ¥ = const. Khi d6 dién thé & P’ (trén X 1a nghich

dio ctia P'sé I %V. B thé, dién thé tai P’ do c6

phéan bd dién tich o' trén X' va mdt dién tich c6 do
16n bing -R¥ dit tai diém O 13 bing khéng. Tl d6 ta
¢6 duoc két qua 1a: Phin bé dién tich mit o' ctha mit
dan X' s& tinh duoc bﬁng céch d3t dién tich didm c6
6 16n -RV dit tai O. Trong d6 V 14 dién thé clia miit =
va ¥' 14 mjt nghich ddo Néu ¥ =0 thi s& khong c6
dién tich nao dit tai O.

Ta d3 chimg minh duge ring:
o'dl' _0Q'
odZ R

@_(@2_(0_9_'J“
d2 \00) R

. : ' ,
Do d6 ta cé dugce: o_[ R
d - oo

III. CAC Vi DU APDUNG.

Vidu 1. Tim phan bb dién tich ciia mét qua chu dén ban
kinh a, ban d4u khong tich d1¢11 va duge ndi voi dét (dé
cho dién thé bang 0), dit gin mot dién tich diém e tai
diém O céch tim C qua cAu mdt doan 14 = OC.

Léi gidii. Ta sit dung céic két qua & trén dé giai bai
todn nay. Dit e = -RV trong d6 R 1a ban kinh nghich

déo vachon R=+/f 2_g* . Tach ﬁg_hjch dao ciamit -

ciu déi v6i tam O va béan kinh nghich do R chinh 13
mjt ciu do, tir Iy thuyét d& clp & trén ta c6 thé thiy
phén bo dién tich trén mét nghich dao 1a phan bo déu

PRI EoV s pia i %
vi o gia trj & =—— v6ia 14 ban kinh ¢ta hinh cau.
. ” :

gAYy 13 tail P A Khomg co dong gop cia 2

-4

(Xem fiep trang 24) &=
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¥, biéu thirc ndy ciing chinh I3 biéu

—

DERAKY NAY

TRUNG HQC CO SO

CS1/151, Trong 1/3 dau tién cia quing dudng & t6
chay véi van tc v}, ¢On trong 1/3 cu61 cing cia thoi
gian chuyén dong 6 t6 chay véi vén tbe v3. Trén doan
thu hai ciia quing dudng, van tbc cha 6 10 bing vin
tdc trung binh cta né trén ca quing dudmg. Cho biét
vy > vy. Trong ba doan cha quang duong, doan ndo
ngén nhét, doan nio dai nhit, doan dwdng nio & t6
chuyén dong lau nhit, doan dudng nio chuyén dong
vai théd gian it nhat‘?

CS2/151. Mot kh01 dudmg nguyen chat ducc g6i kin
trong hdp, trén hop c6 ghi “Khéi hugng tinh 500g
gdm 168 miéng ¢6 dang khéi lap phuong gidng nhau.
D6 dai clia canh dai nhét ctia hép 1a C = 98mm. Doc
theo canh ngén nhit cia hop dit gon dwge bén miéng
dudmg”. Khéi luong riéng cila duong 12 bao nhigu?

CS3/151. Vé mia dong, nudc diu vao cia hé théng
suéi co nhiét d6 ¢, = 60°C va nudc dau ra cb nhiét 44

= 40°C. S hao ph1 nhiét trong tda nha chi yéu do
suf dan nhiét hip thii ctia méi truong, clia gi6 voi cong
sudt hao philAN= 106W. Ong dén nwdc sudi co duong
kinh trong 13 D = 100mm. Nude chay trong éng véi
vin tbc trung binh 13 bao nhiéu? Cho ¢, = 4200//kgK,
khi twong riéng ciia nude 1a p = 1000kg/m’.

C84/151, Co 12 dién tré
duge mic v6i nhau nhur
hinh v&. Biét R,;, = R, =
Ry =3.00 Ryy = Ry =
Rbd = 8.0 R, = Ry =
Rg— 12,00 Ry, =Rg, =
R = 109 Néiavah
vm nguon dién ¢ hleu
dién thé U. Céng suit
toa nhiét trén dl$11 1ré nao 12 16m nhét, trén dién tré
nao 1a nhé nhat‘?

CS5/151. Man d3t cach ngudn sang mot khoang béng
D. Dit mdt théu kinh hi ty gitra nguon sang va man
thi trén man thu duge anh 16 nét ciia ngudn sing khi
d3t-thAu kinh & hai vi tri céch nhau 13 a. Tim tiéu cy
ctia thiu kinh.

TRUNG HQC PHO THONG

TH1/151. MOt 616 khéi lwong 1000 kg duge ting
tbe tir trang thai diing yén trén mot quy dao hinh tron
ban kinh 100m. Tinh cOng suit ciia dong co dé cho xe
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‘ tang toc tbi da He s6 ma sat gifta banh Xe va mat dit.
- 1a0,7, tht cac banh xe déu 1a banh xe truyén déng. Bé

qua Iyc can clia khdng khi. -

TH2/151. Co hai 6ng hinh try thanh méng véi truc
song song gibng het nhau n3m trén mét mat nham
nim ngang. Mot bng thi du:ng yén con bng thir ha1
thi 14n v& phia éng thir nhét véi vén tbe v. Hai dng
va cham hoan toan dan hdi v6i nhau (c6 thé bo qua
lwc ma sat khi hai dng nay va cham nhau). Hé s6 ma
sat trwot gitta 2 Sng ndy véi bé mit nham 13 k . Tinh
khoang c4ch tdi da gitra 2 éng sau khi va cham.

TH3/151, Mot chit long nhot co chiét sudtn = 1,5
duoc @6 vao cbe hinh try thang ding. Mot chiim 4nh -
séng song song, cuong 4 khéng ddi duge chibu
théng dimg tir trén xudng cbe. Cc v6i chit 16ng quay
quanh truc d6i xtng véi van tée goc © = 1(rad/s),
dbng thai d6 cao ¢t chit long trong cbe h = 30 cm.
Cuodng d6 anh sang roi vao gin trung tm d4y cde s&
thay déi bao nhiéu phin trim sau khi quay céc? Gia
téc roi ty do g = 10m/s2, bd qua sy phin xa va hip thy
dnh sang trong chit long va coe. -

TH4/151. Mot tu phang khong khi khoang cach gnra
hai béan 1a d, dugc nhung thing dieng mat phén trong
chét long vi hang s0 dién moi & va kh01 hm'ng riéng
p. Tu duoc mic vao mot ngudn dién co sudt dién dong
E qua médt khod K mé. Bé qua dién trd trong cla
nguon d6 nhét cha chit long va cac hin tuwong mao

-dAn. Hay xé4c dinh 6 cao cye dai coa cft chat 1ong

dang 1én trong tl,'l'kl“ll dong khoa K. Chét léng duge
x4c 14p & d6 cao nao neu tinh dén d¢ t6n hao vi nhiét?

THS5/151. 1. M(’jt céach don gian ta coi md hinh ctia
mét phan tir gdm hai nguyén tir 13 h¢ hai qua céu nhd
khéi lweng tuong ung 14 M va m ndi v6i nhau bang
mét 10 xo nhe. Biét h¢ dao dong didu hoa voi tan 56
riéng 14 w. Ding hé thirc bat.dinh dé wéc lugng kich
thirde va ning legng cia phin tie ndi trén & trang thai
¢6 niing lugng thip nhit. =

2. Hai hat glong nhau chuyén déng lai gan nhau trén
mét dudong thing. Trong hé quy chleu gin voi kho1
tAm cuia chung, dong ndng cia mdi hat 13 K = ()(EO
v oo 1a mét so duong, Ey 14 néing luong nghi clia hat.
Héi trong hé quy ¢hidu gin voi mét hat thi hat kia ¢6
d6ng ning bing bao nhiéu?

DANH CHO CAC LOP KHONG
CHUYEN VATLY

1.1/151. Vién dan khéi hm'ng m chuyen ddéng theo
phuong ngang téi gam vao khéi gb khéi lugng M
dang ndm trén mép ban & d6 cao h so va&i san nhu
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A e -
VBT Y &
hinh v&. Sau va cham, khéi gb roi cach chan ban mét
doan d. Tim tde @6 ban daw cua dan. :

L2/151. Mgt proton chuyén s, @ XXXXX

dong trong me}t phing hinl} N XXX XX
v& voi ddng ning 6 MeV di

T XK KX
5 6t vi 5 11 A XXX X X
vao mot vung co tir truotg & oSoSeRolel

AL 5 4 3 Y XX KKK
d_c?u. ‘v‘cctg cam ung tir ’\fuonug _L osejoodo
gde va di vao trong voi mit X XX XX

- iy ~ A 12 XXKXX
phang hinh v&, d6 l6n B = 1 e XX XXX
;& = 459 = XXX KX

T. Bidt 0 = 45° vd IMeV = ¢ 0O Sofosefoled

1,6. 10-13. (J) proton ¢6 dién
tich va khéi lugng twong tmg 13 e = 1,6.10°°C; m,
= 1,67.10"kg. (a) Tim khoang céch x tir didm pro-
ton di vao ving tr trudmg t&i didm n6 di ra khoi tir
trwong. (b). Tim goc ©' tao béi van tde cia proton lac
no ra khoi tir trudng vé1 dudng blen clia ving khong
gian co tu’ truo*ng

L3/151. M6t 16 xo b do cimg k va khéi luong my=
7,4g. Ngudi ta ding 2 phuong phap dé do d6 cung
ctiano: (a} Cach 1: Treo 1o xo0 thing dtmg, dAu trén cd
dinh, du dudi l4n lugt treo cac vét ning ¢ khbi
luc_mg M khac nhau va do d¢ bién dang tuong g x
ciia 16 xo khi hé can bang. Két qua ctia thi nghiém
duge cho trén Bang 1. V& db thi Mg 13 ham cta x, sau
dé tir d¢ dbe ciia db thi tinh ra k. (b) ¢ Cach 2: Treo 1o
xo thing dirhg nhu trén nhunig cho vit M dao dong va
do thdi gian vat thye hién 10 chu ki lién tiép. B1et
ring dao dong 13 tun hoan véi chu Ki xdc dinh tir

M+(m /3)
&

biéu thitc T = 27 . Kétqua do 10 chuki

v6i nhitng khéi lwgng M khéc nhau duge cho trén
Bang 2. V& db thi 72 1 ham: ctia M, tir d6 suy ra gid

~ tri'ciia k va so s4nh v6i gid tri tim dugc & chu (a). (c)

Tir db thi cau (b), hay tim gia tri cta m, va so sanh vai
giatri dd choban ddu. - - :
M@ | 20 | 40 | 50 | 60 | 70 | 80
Xiem) | 17,0 293 | 353 | 41,3 | 47,1 | 49,3

'Béﬁgl'

M@ | 80 | 70 | 60 | 50 | 40 | 20

107 5) | 1341 1252 11,67 10,67 '9,’62 7,03
' Ban22

~ GIALDE KY. TRUGC

TRUNG HQC CO SG

CS81/148. Coi rdng khodng céch an todn tdi thiéu
gifta hai xe 6 16 dang chay trén duong la-bang “mét
nita van toc tinh bdng mét’
vin téc 60ki/h thi khodng céch an toan toi thiéu la
30m, khi chay véi vén toc 90km/h khodng cdch do
bdng 45m. Hai 6 t6 giong nhau chuyén ddng trén
duong thing voi cung vin toe, dong thoi khodng
cach gma chiing bing khoang cdch an toan 11 thidu,
Cho rang 6 t6 thir nhat bat didu gidm vén téc va sau
mot thoi gian ndo do thi dieng lgi. Ngwoi ldi xe 6 té
thi hai bat ddu phdt hién thdy xe 6 t6 thir nhat gidm
vén toc sau thoi gian t ndo dé va ciing bdt ddu gidm
vin tbc cho t6i khi ditng lgi nhu xe truede. Nhing néu
nguoi idi xe thik hai khéng phdt hién nhanh thi hai 6
16 5¢ va cham. Hay tim thoi gian phdn vmg t lén nhat
cla ngwd'i ldi xe theo cng thirc “mdt mia vin téc
tinh bang mét’ de cac 0 t6 khdng va cham. .

Glal. Ky hiéu véan tdc clia cdc xe 6t 1a
v(km/h)=~i-§v(m/'s), t 12 thdi gian phan Ung cla
¢hc xe dé cac xe khéng va cham, 5, la quing dudng
cée xe di dugce ké tir lic bat diu gidm vin téc dén khi
dimg hén. :

K& tir lic xe thir nhéit bt ddu gidm van téc thi:

Xe thir nhét di dugc quing dudng sy(m).

Xe thir hai di duge quing duong %vt-kso (m)

B4 hai xe khéng va cham, khoang cach giita hai xe
luu théng trén dwong 13 L, = %(m)-

Vay khi xe thir.nhét bit dau gidm van toc, dé hai xe

khﬁng va cham thi: %r + 5 <L +s, =%+_s(J

—>#<1,8s. Vay tmax-—l 8s

Cic ban <6 106i gidi ddng: Truong Mmh Nghza 9A7T, THCS
Chuyén Trin Pai Nghia, Quan 1, Tp. Hé Chi Minh; Pham
Dinh Nghia, Lé Viin Todn 9A, Nguyén Tudn Ngoc 9C, THCS
Ly Nhit Quang, P6 Luong, Nghé An; Virong Marh Ting 9A,
THCS Nguyen Quang Bich, Tam Néng, Phi Thg, Vii Manh
Hung, Bing Thi Kiéu Phwo‘ng 9A3, THCS Pham Huy Quang,
Dbong Hung, Thai Bmh Nguyen Mmh Vi 8A, THCS Lap

© (Xem tiép trang 12) &=

Thauu, Vinh- P‘hll\.,
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" Thi du khi xe chay véi.

'Vay.Dy=245D,

CS2/148. Tir cde khoi lap phzrowg gzong nhau nguoi

ta dyng mot cai thap. gom 10 tang, ba ting trén cung
nhw hink vé. Cdc khéi dupe gin voi nhau. Néu thd
thdp d6 vao binh chira benzen cé khéi lwong riéng
Dy = O,Sg/cm3 thi né ~

noi va 3 ting dudi ciing
ngdp trong benzen. Néu
thé thip d6 vao mgt chdt
long khdc thi thdp néi va
chi mot td‘ng duwdi cing
ngdp trong chdat long
dé. Xéc dinh khéi lupng
riéng ciia chit léng nay.

Gidi. Ky higu khdi lugng rleng clia chét lam thap 1a
Dy, cua benzen 1a Dy, clia chétléng 1A D, the tich mgt
khdi 1ap phwong la V5. Tit hinh v& ta thdy ciu tao cia
thap nhw saw:

Diy trén cting c6 mét khdi bing = 12

Day thir hai c6 4 khdi =22

Day thir ba c6 9 kh01 =3?

Day thit 10 ¢6 107 khéi.

Khi tha thap vao benzen: 10D, (102 +9* +8° )Vo
=10D, (10° +9* +..+ 2> +1)¥, (1)

Khi tha thip vao chét 16ng:

10D,.10°%, = 10D, (10° +9° +...+ 2* +1)V @
T (1) va.2) suy ra: 245D, = 100D,

= 1,96g/cm®

Cac bg;l 6 1o gidi diing: Cé rdt nhiéu bgn dpc gidi ding
nén TS khong ding tén. Mong cdc ban thong cim!.

CS3/148. Khodng cdich giita cde vach 35°C va 42°C

cila bang chia ¢ nhiét ké thiy ngdn bang 5cm, trong
héu nhiét ké chita 2g thiy ngdn. H@y xdc dinh dién
tich tiét dién ngang cia mao qudn nhiét ké (theo .
mm?). D6 thi su phu thude cua thé tich thiy ngén V
vdo nhiét @6 1°C la dweing thing (hinh vé). Khi nhigt
dg 100°C thi thé tich cia thiy ngan Ién gdp 1,018 lan
thé tich cia né 6 0°C. Cho khéi luong riéng clia thiy
ngdn ¢ 0°C la 13,6g/cm>. B6 qua sy né ciia thity tinh.
Giai. Vi d6 thi coa .

V theo ©°C 13 dudmg vA _
thing nén ta ¢6 thé h
Viét: V= Vo1 + PPy /

O day V, 1a thé tich _—"] '
clia thiy ngin & 0°C, |

B 12 h¢ 6 nor khoi cia —]
thiy ngéan.
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mv

(I=5cm= 50mm);V, =

Suyra: §=

ATV &T

_Theo bai ra: Vg, = 1 OISVO
' -V ' 1
—L:O,OOOIS—
Khi ting 1°C thi 8 1007, %
O 42°C: V5 = V(1 + 42B) (1)
G 35°C: ¥ys=Vy(1+35B) (2)
Tu (1) va(2)taco: ¥y, - Vis=Vy 7B =51

O diy S 1a dién tich tiét dién ngang clia mao (uin
nhiét k&, /1a khoéng cach gifta céc vach 35°C va 42°C

2 = 2100,
mm
13,6 13,6

%5
/

Thay s6 ta duge: S = 0,0037mm’

CAc ban cé 10 giai diang: Truong Minh Nghia 9A7, THCS
Chuyén Trén Dai Nghia, Quén 1, Tp. Hd Chi Minh; Pham
Binh Nghia 9A, Nguyén Vin Chung 9B, Nguyén Dinh Tudn
Ngoe 9C, THCS Ly Nhit Quang, D6 Lirong, Nghé An; Vi
Manh Himg, Ding Thi Kiéu Phwong 9A3, THCS Pham Huy
Quang, Béng Hung, Thai Binh; Nguyen Minh Vil 8A, THCS
Lip Thach, V'mh Phiic. =

CS4/148. Trong hai binh kim logi nhe gzong nhau
déu chira cing mét lwong miroc. Mot qud cau ning
(c6 khéi heong bang khoi luong cua nuoc trong binh,
con khéi lu'ong riéng ctia né Ién hon nhiéu so v&i khii
luong riéng cia niedc) duofc budc vao mét soi diy chi
nhe khong din nhiét ro: tha nhe vao mdt trong hai
binh sao cho qud cdu nam ¢ tém cia khéi nuée. Cic
binh dwoc dit néng téi nhiét dg séi ciia nmude rdi 36
ngudi di. Biét rang thoi gian dé nudc ngudi toi nhiét
dg méi trirong cia binh co qud cdu lom galv k lan so
voi binh khong co qud cau Xdc dinh 1y 50 nhiét dung ,
riéng cia. chdt lam qué cdu va nurde Cogu/ Coec? Bit
rdng sy toa nhiét tir binh ra moi truomg trong mot
don vi thoi gian ty I¢ voi hidu nhiét dp gitka nudc va
moi tru'o’ng

Giai. Ky higu kh01 lirgng cua binh la iy, Ca nudc Ia
m, va ciia qué chu l4 m,. Theo bai ra thi binh nhe nén
my, <<m, vam,= =my,

Sau khi d6t néng cic binh rbi dé nguol téi nhiét do
mébi triromg thi nhiét d9 cac binh déu gidm 1a AT =
100°C - 7°. Nhiét d6 binh nude giam AT° trong thoi
gian #, nhi¢t 46 binh chita qui chu glam AT trong
théi gian ¢,.

Khi gidgm AT®, binh nuéc téa ra nhiét lugng:

0, =(myc, +m,c )AT°

Binh chira qua chu toara nhiét luong:
0; =(mye, +m,c, +mc JAT®




Dodéd I,=I,=I,=—

Ri3= 1,5R nén: 112

Vv

Vi binh nhe va bing kim 10a1 nén myey, << myc, nén
Q, ~mec AT,

0, =(m,c, +mccc)AT0 =m, (cn +c,) AT’ -

Theo bai ra, nhiét lugng téa ra mbi truong trong mot
don vi thoi gian ty 1§ voi higu nhigt dd gilra nude va

mdi tredng nén: 9 = aATO;% = AT’
: LA ) ty
0
Do d6: a9_9o hay =+ 2.4
A A o,
CAT® i 1 e ¢
mn n OZ—L:_VE."Y: Cc:k—l
m (C,+C)AT" ¢t &k C,

Cac ban ¢é 10 gidi ding: Trwong Minh Nghia 9A7, THCS
Chuyén Trén Dai Nghia, Quén 1, Tp. HS Chi Minh; Truong
Tung Ldm 8D, THCS Amsterdam Ha Néi; Nguyen Thi Lé
Lam 9A, Nguyén Vin Chung, Pdo Viét Ha 9B THCS Ly
Nhit Quang, Pé Lwong, Truong Thdi Bdo 9A2, THCS thi
trhn Quan Hanh, Nghi Léc, Nghé An; Vi Manh Hing, Bdng
Thi Kiéu Phuong 9A3, THCS Pham Huy Quang, DPong Hung,
Thdi Binh; Vuong Manh Ting 9A, THCS Nguyén Quang
Bich, Tam Nong, Phi Tho; Nguyén Minh Vi 8A, THCS Lap
Thach, Vinh Phic. ' o
S5/148. Siu canh ciia ¢ .7
kho: lgp phuong dugc ' !
noi voi dién tré gzong
nhau la R. Ddy ndi cac
canh con. lai co dzgn >R N ¢
trd rat nhd. Mot nguon &

dién c6 hiéu dienthé U 19~ "
néi véi nit 1 va 3 (hinh *

vé). Tim cuong dé dong dién chay qua cdc canh cria

khoi lap phuong va dién tré ckung ciia khéi do.

I,
Gidi. Vi diy ndi céc | —e—gUp

canhcé dién trératnhé | o —— |y

nén ta chap cac nat 4,8
1 36"
R

va 5 véi mat 1, chdp cac
nit 6 vad 7 véi nat 3, ta
dwo¢ mach dién nhu
AT
1, SR 23 —dag | 3R

hinh v&. .
it =7 thil,,= 2L Iy =Ly =1
3R

U

De dang tinh dlrcrc dién tro toan mach bang %

11U

Cudmng A0 dong dién & mach chinh: I

Tlep theo ta xét mach dién di cho trong dé bai. Tall

mdi nat mach ta van dyng dinh luat: “Téng cudng do

dong dién di dén nat s A ,
bing tdng cudng 3}' ' le

d6 dong dién di ra. LpadiNss S (& pr
khéi nt”. Tir d6 ta DTI _
tim dwgc cuong do - 4,511 g, Tlﬂ 2
dong dién chay qua 2}&" Rl el
céc canh con lai nhu u}xf S i

chi r trén hinh v&. . 4 ’

Céc ban c6 10i gidi dang: Pham Dinh Nghia 9A, Lé Vin
Phirong 9D,, THCS Ly Nhat Quang, D6 Lwong, Trwong Thdi
Bdo 942, THCS thi trin Quén Hanh, Nghi Ljc, Nghé An;
Vieong Manh Ting 9A, THCS Nguyén Quang Bich, Tam
Néng, Pt The; Vi Manh Hung 9A3, THCS Pham Huy
Quang, Déng Hung, Théi Binh; Nguyén Minh Vii 8A, THCS
Lép Thach, Vinh Phiic.

TRUNG HOC PHO THONG

TH1/148. Mét vanh cimg, manh ¢6 khéi eong M va
ban kinh R ddt trén mdt phang nhin nim ngang. Bén
trong vanh c6 mot dia nho khoi heong m, bén kinh r.
Ban dau tém cia dia
cach tam cia vanh mét
khodng I. Truyén cho dia
vin téc V hucng theo
truc Oy nhu hinh vé. Biét
va cham 1d tuyét d6i dan
héi va b6 qua ma sdt.

a) Xa¢ dinh vin téc cia dia va cia vanh ngay sau va
cham ddu tién va ngay sau va cham ldn thir hai.

b) Xac dinh | d‘e sau va cham thit n thi dia co vdn toc
V giong ban ddu con nhin sé dimg yén.

Giii. a) Van tdc khdi tim cta hé khong ddi va bang
m+M Y
Xet bai todn trong he quy chleu khéi tim. D6 16n van
tbe ban ddu cia cAc vat m va M lan luot bang

M
M+m
Pong hugng ctia hé trong HQC nay bang 0 nén cic vat
Iuén ¢b dohg lwgng bing nhau nhung nguoc chiéu.

VG=

v =y—V.=——V, ¥ v
G > 2G :
M+m

Mat khac ddng nang ctia hé khong d6i nén d6 lorn viit
tbc clia cac vat cling khong dbi.

Sau mdi va cham, van t§c vit m bi bitra nhu phan Xa

guong va phuong bi quay mét goc T - 29 theo chleu
kim ddng hd sau mbi va cham.

Sau va cham lan 1, chuyen sang hé quy chleu dat ta
dé dang tim dugc cic thanh phén van toc cua m01 vat

=——=117
3R

8

m va M
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_ m— Mcos2 6 Msin26
v, =Vg— 1GcnsZG Y, Y, =V
M+m - M+m
m({l+cos28) msin 26’
2y = v va
M+m o M+m
Twong ty, sau va cham 1An 2:
_m+Mcos46) - —Msin2f
O T T
_ m{l—cosd@) msm49
2 M+m % Mam

b) Dé sau n lan va cham, dia c6 vén to¢ nhwr ban dau

convanhdimgyénthi n(r —20)=k2r = 0 = n'(%-— E)

Suy ra: /=(R- r)rsin [ﬁ(% ~ %)}

Cic ban cé 1oi gidi dang: Duwong Nhit Hodng Nam 11Ly,
Nguyén Thé Quynh 12 Ly THPT Chuyén V& Nguyén Gidp,
Quéng Binh; Pham Ngoc Nam, Nguyén Vin Qudn 12 Ly
THPT Chuyén Lé Hng Phong, Nam Dinh.

TH2/148. Hai qud cdu nhé duac ndi voi nhau bang
soi ddy nhe khéng gian, co thé triegt irén mét vanh
manh nam trong mdil phéng thang ding. Khi sgi
dc?) fang,p cac’ ban ukugh 2m
ROL tdm cua cac qua cdu
vuéng goc v6i nhau. Cho
hé 56 ma sdt ciia cdc qud
cau voi vanh Ia 0,15. Tim
Vi tri cén bang cia hé
trong trudng hop soi ddy
¢o live cdng.

Gigi Kihiéu ava plan heot 13 gbe ma vecto trong lyc
cla cac qua cAu 2m va m 1ap v6i ban kinh ndi tam: o
+ B = 90°; x 13 thanh phén hyc cing ddy theo phuong
ban kinh (cung béng v&i thanh phén theo phwong tiép
tuyén). Viét cic phwong trinh cén béng luc ta tim
dugc: N, = 2mgcosa. + x; :

N, =mgcos f+x=mgsina +X

F

=X 2mgsma: F —ngsina—x

ms2
Tir diéu kién 'ma sat ngh1 ta tim duorc

0,5<tana <0,92 (1)

Trudmg hop dio chiéu lu:c ma sat turong tir ta txm du’qc
0,21<tane 0,92 (2) ‘

Kéthop (1) va(2) ta duqc. 11°45' < ¢ < 42°37"

CAc ban ¢6 1di gidi ding: Lé Ky Nam 10 Ly THPT Chuyén
Ha Long, Quing Ninh; Tvén Quang Link Ly 10K27 THPT
Chuyén Théai Nguyén; Dmmg Nhit Hodng Nam 1113,
Nguyen Thé Quymh 12 Ly THPT Chuyén Vo Nguyen G1ap,
Quang Binh, Nguyén Vin Quén 12 Ly THPT Chuyen Le
Héng Phong, Nam Djnh =~
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' sé vong N, khodng 4

- édm ting tiv B c6 phwong nam ngang.

A —

 NATRY &

 TH3/148. Mot ddy S L
a’an co dang duong a e
oan éc phing cé

cdach hai vong canh 1
nhau bing h dit ©
trong mot tir triong
déu co cam ung tie
vudng goc voi mdt phdng cudn diy B = Bycosot. Tim
sudt dién dong cdm tng trong cudn day.
Giai Sudt dién dong cam g vong ddy thir n:

d® . :
g, =-S5, = zrlBywsin ot = mh'n® Bymsin wt
Néu s6 vong rét 16n:

4 N
e = mB,wh* sin cot.z n’ = =g Bywh® sin ot.
3

Céc ban cé loi giai ding: Tvdn Thi Trang 11 Ly, Pham
Ngoc Nam, Nguyén Vin Qudn 12 Ly THPT Chuyén L& Hong
Phong, Nam Bjnh; Cao Tudn Kiét 10 Ly THPT Chuyén Ha _
N6i — Amsterdam, Ha Noi; Phan Vin Tam, Nguyén Thé
Qupnh 12 LY, Pdng Khdnh Phuong, Duong Nhit Hodng
Nam 11LYy THPT Chuyén V& Nguyén Glap, Quding Binh;

TH4/148. Mjt day ddn dwoc Boc  ssasppas
chch dién cé chiéu dai 21 hai d‘au T\m“
dirge trec vdo gza do. Mot vat khéi TI :
lwong m dwoc gin vao diém gitka

ctia ddy. Hé ddt trong tir truong déu 1|

@

Mpt dong dién cuong @6 I khong ddi |
chay qua ddy. Bo qua tir truong gdy. :
bai dong dién chay trong day.

a) Cho biét hinh dang ciia ddy. - )
b) Xdc dinh dj cao lom nhit ciia vit ndng co thé dwac
néing lén theo mét cdch nao do (ting I ching han)

¢) Tim cirdng dp dong dién I dé do cao mmg vit duofc
la Ah=1I(1-3/m).

Gidi. a) Soi diy chiu tac dung cua lyc tir Jam cho day
bi cong. Khi cén bing lyc cing cta day 13 khong dbi
va goi bang T.

Xét mdt doan day nhé c6 49 dai a, 1a mot cung nhé c6
gbc chén tAm 13 o rét nhé. Piéu kién cin bing ciia no:

2TsmE—F IaB<:>Ta T——IaB

Do d6 day co dang mét cung tron cé ban kinh: R = T/IB

b) P cao 16n nhit ciia vat ning c6 thé dlrcc néng 1én
theo mét cach nao d6 (tang I ching. han) khi diy co

de_lng vbng tron kin, khi do: hmax=l(1—£].




AN &

Amkame e e

e Lo we R e e i e e T S Al |

©) Goi goc chin tim cla cung tron 13 20 Diéu kign -

cén bing:
! T . mg :
mg=2Tcosq, v6i R=——=—néna~__=cosc (1
£ 2¢ 1B UB M
Mt khac:
Ah=]-2Rsina = l——Tsma l l_sma
: IIB o

a,-—-ﬁ/.3:>a=7r/6

Theo be‘li ra ta tim duorc
74

Thay vao (1) ta tim duge: [ =
ay vio (1) ta 3&3

Cic ban c6 101 gidi dtng: Duwong Nhdt Hodng Nam 11Ly,
Nguyén Thé Qupnh 12 Ly THPT Chuyén V9 Nguyen Glap,
Quang Binh;

THS/148. Khi khodng cdch tiv tdm mdt thién thé co
khéi lwong M phan b8 déu, béan kinh R 16i mt chit

diém khoi beong m ld r(r <R) thz thé nang hap dinla
F e GMm :

7.

¥ : B
trong do hdng s6 hdp din G =6, 67.10'11Nm2.kg'_2. '
Gid st {hién'thé la mét sao notron ¢é ban kinh R =10
fm, khéi lngng M = 1,5M (M, = 2.10%%g Ia khoi
lwpng mdt troi) -

1. Khi 1 kg vt chit tir vé ctng by hut 161 bé mét ctia sao”

notron thi thé ndng hap ddn gidi phong ra la bao nhiéu?
2. Trong phdn vng nhiét hach, khi nguyén liéu tham
gia phan tmg ¢ khoi beong m thi -d6 hut kh(fi la
0,0072m. Hoi ning lugng t6a ra do phan ing hat
nhdn cia 1 kg nguyén li¢u trén so voi thé ning hip
dén dwoc gidi phong trong céu hoi 1 Ié bao nhiéu.

Gidi. 1 — Theo dinh luit bio {oan ning luong, vat
¢6 khdi lugng m & xa vo han, thé ning lyc hip din
glal phéng ra khi bi hit t6i sao notron 1a AE) bé.ng
v sy b1en bi thé nang lyc hap dan giita d1em dhu
va diém cubi

= _0_[_%). R
- AE R J_GM -

e My

m m R

Thay 56 vao ta co £~‘2‘10”’Jk -1 (2)
m .

2 - Trong phén Img nhi¢t hach mdi kg nhién liu
phan tmg cung cap mét nang luong 13

AE, =0,0072c2 Q) _
' AE; im 1. -
Nin ti I I3 =
I vay 1sonang uongcan a AE/ T (4) |

Chuyén Ha Néi — Amsterdam, HA N§i; Neupén Thé Quynh
12 Ly, Dwong Nhit Hodng Nam 111y THPT Chuyén V9
Nguyén Gigp, Quéing Binh; Phgm Ngoc Nam 12 Ly THPT
Chuyén Lé Hong Phong, Nam Dinh;

DANH CHO CAC LOP KHONG
CHUYEN VATLY

L1/148. Mot tén lira gom 2 tdng: ting I ¢o khoi luong

12 tan, chita 9 tdn nhién lidu; tang 2 c6 khéi luong 1
tén, chita 700 kg nhién ligu. Gid si nhién li¢u chdy
dwge phun ticc thoi voi tée d6 u so voi tén hira. BO
qua tde dyng ctia lyc hap dan () Néu tén lia chuyen
déng tir nghi, né chi cé I tang véi khoi. lmmg tong
cong, khéi hegng nhién lidu nhu trén thi téc dp tén
lta dat dwoc la bao nhiéu? (b) Tinh tde d3 ciia tén
liva 2 tdng khi da s dung hét nhzen liéu tang 1. Toc
dg nay coi la. toc dp ddu cia tang 2 sau khi no rach
khdi vé ciia ting 1. (c) Tinh toc do cudi cung ma ting
2 dat duoc. (d) DE tang 2 dat toc dj vii try cap 1 ( 7.2
km/s) thi u phai nhdn gid tvi ndo? :

Giai. Goi M\, M, my; m, tiwong tmg 1a khéi luong
clia toan bd tang 1; toan bd tang 2; nhién 11eu thng 1
va nhién lidu tang 2.
(a) Ap dung dinh ludt bao toan dong luqng:'
(m, -I'-m'z)lﬁ +(M[ +M,—m —m, )9 =0
©m +m,
M+ M, —m — :

= V= u§2,94u

O day, tahibuuvaviaddloncia 4 va v
(b) Ap dung dinh luit bao toan dong lwong:
myid + (M, M, —m ), =0

Sv= ™ 20
M, +M, —m,

(c) Ap dung dinh luét bao toan dong lugng (vo cia
thng 1 d3 tu thch ra nén khong anh huong tO’I tang 2):
my (V, +3 )+ (M, —m )v2 M7,

M,v, —m, (v1 —u)

== —v]+7u =~ 4,58y
M,~m, 3

O day, ban doc hily ty v& hinh cho phép tlnh vecto va
cha ¥ ring V) va # ngugc chidu _ :
(d) v, =7200 = 4,58y = 7200 < u ~1570(m/ 5)

1.2/148. Mgt vat nhd co  khoi lung 0,2 kg tricpt khéng
toc dg dau tir trén dinh mgt mang nghiéng co dang
% cung tron bin kinh 1,6 m nhw hinh vé. Toc d@ cia

vt khi di qua B 1 4,8 m/s. Khi t6i C thi vt dimg lai. -

Cihc ban cb 101 giat dl’mg: Cao Tudn Kigt 10 Ly THPT
10

(a) Tinh cong ciia lrc ma sdt khi vit chuyén dong tir
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" tir bing 0,35 T Tinh

Tee tr téc dung 1én

* Quad cau cin bing khi

A den B. (b) Tim hé sa ma sdt trugt gitia vit va san
trén dogn BC.

m = 0.200kg

g :,;...m;;»_.;mmm, oo A B T
3.00m ! ‘

Glal (a) Ap dung dmh luat bao todn ning luong:
Eg-E, = A = A ——mv ——ng =0, 896(J) _

() Ap dung dinh lugt bio toin ‘néng lugng:
Ec-Ey=A, = 4,= —% mv* =-2,304(J)

Laicé 4 =F_BC=-F _BC=—umg.BC

= = Ao =0,1152
mg BC .

L3/148. Mjt qud cdu lam bang chiit cdch dién co
khéi lwgng 80 g va ban kinh 20- cm. Mét khung day
manh co 5 vong day duwoc quan quanh qud cdu. Qud
ciu nam cdn bang trong tir tm'ong, trén mdt mdt
phiing nghzeng tao vori -
phirong ngang goc 0
nhur hinh vé. Khi d9o,
khung ddy song song
v&i mdt nghiéng. Biét
dé lon cua cam vng

B

cuong dé dong dién
chay trong khung ddy.

Giai. Chon tryc quay 1a dwong thang di qua M va
vubng goc v mit phang hinh v&. Déi v&i truc quay
nay: md men Iye do trong luc gdy ra ¢6 xu huéng lam
qua cau quay ngugc ¢hidu kim ddng hd; md men luc
tir tac dung 1én vong day ¢ xu huéng lam qua chu
quay xudi chleu kim dong ho Trén hinh v& biéu dien

chc doan diy ngan c6
chiu dai bing nhau &
vi tri khac trén vong
ddy. Cac luc nay giy
ra md men ngau lyc tir -
tac dung 18n vong day

M;=M; & ng.sin9= NBISsiné’

o = mgR -8
: zNRB

NBzR?
Thay s tim dwgc I ~0,73(4)
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‘DANH CHO CAC BAN YEU TOAN

U'T1/148. Tim tdt cd cdc sé nguyén 10 p, g sao cho
- p¥t P G 56 chinh phiong.

Giai. Dit p7" +¢"" =n’,neN.
Néu p=g= p”'+¢”" =2p”™ =n’  suy rap chin.
- Doddp=4q-= 2Thu1a1vmp—q—2tac0

p™ 4¢P =16 12 mot so chinh phirong.
Néu pPEqg khong mét tinh tong quat gidsip > q,

ndug=2thi p’+27"=n"

. ol p+l N ._
:>_p3=[n—2 2 ][n+2 2 J V1plenen

n—-22;p+2'2 |=1,mapnguyén td nén suy ra-

_p+l 23 _
-2 =122 :-( —1)(fp2+p+rl)

= p 4 prl=2" (volivi p+p+1>1 valasb 18).
Néug > 2 thi P'iprl +q"" = 2(m0d4) khong thé 13 so
chinh phu’o‘ng Vay p=q=2.

Céc ban c6 19 gidi dang: Hodng Lé Nhit Tang 12T2, THPT
chuyen KHTN Ha Néi. - .
T2/148. Cho cdc s6 thuc du’ong a b, c thoa mdn
a+b+c= 1. Chimg minh rang
a-bc b-ca c- ab 3
+ +

a+bc b+4ca c+ab 2

Giai. D& dang thiy rang didu phai chung mlnh tuong . N

4 ca ab >_ (1)
a+be b+eca c+ab 4

biat a:'—'b:l c:,l taco JO}+yZ+JCZ=JQIZ. ‘
h% z

Kh1 6, bt déng thu'c (1) trd thanh Z

Tacoz —Z >

x+yz x5+ xyz _
| (x+‘y+Z) . _(x+'yl+z)2
_x2+y2+,22+3yg;zz_x2+y-2+2_2+3(3éV+yz+zx)-

ducmg Vi -

>3
x+yz 4 .

Do dé ta chi cin ching minh
(x+'y+z)2 i L3

Xy 3yt yzrm) 4

& (x+y+2) 23(xy+ yz +2) (luén ding). BPCM.

Ciic ban c6 16 gidi ding: Hodng Lé Nhdt Ting12T2, THPT
chuyen KHTN Ha Ngi; Lé Cao Anh 10F, THPT Chuyén Lam
Son, Thank Héa. .
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Céau 1: Cho mach dao ddng li twéng LC, cudén cam
c6 d6 ty cam L = 0,4H, ty dién c6 dién dung bién d6i
theo biéu thirc C = x* - 4x + 8 (uF), véi bién 56 x ¢6
gia tri tuy ¥. Mach nay khong thé bét séng dién tir o
budc song 1a

A 242.10°m B.24.10°m C. 12_.105m. D. 48.10%m

CAu 2: Mot ngudn phat séng vé tuyén dat tai O
phét ra.séng co tan s6 5 MHz va bién d§ cila cam

K ing tix trong song dién tir 1& 4,107, tai't = 0 cam

ting tir tai O béng nira gia tri cyc dai va dang téng.
Séng truyén theo phuong Ox v6i toc a6 3.10%m/5.
Coi bién d6 song khdng ddi, sau 1,25 chu ki k& tir
t=0, dd 16n cam Ung tir tai diém céch nguon Olals
m doc theo truc Ox ¢b 6 16m bing

42,1047 B.4.10%T CZ\/_IO“‘T D2\/_10*‘

Céu 3: Trong dao dong didu hoa clla con lac 16 xo0 theo
phuong thang dimg, khi v&t qua vi tri cén bang thi

A. gia tc clia vat dbi chleu

B. trong lyc cia vat va luc keo vé cin bang nhau
C. vén téc cla vat dbi chidu

D. Iyc ma 18 xo tac dyng 1én vit dbi chidu

Cau 4: Trong thi nghiém Y- 4ng vé giao thoa anh
sang, khoang cach guJ:a hai khe sang 12 1,5 mm,
khoang céch tir mt phang hai khe dén. manla 1,2 m,
Chiéu séng hai khe ddng thoi hai 4nh sing don sic ¢o
budc song %1 0,56Am va A,. Kho#ng cach gitia’ bbn
vi trf tring nhau ké tlep ctial ha1 van sang cua hai hé
van trén man béng 6,72 mm va trong khoéng d6 dém
duoc tht ca 21 vi tri van sang khong co mau cua Van
trung tim. Budce séng A, bing

A.0,63um B.0,64pm  C.0,72um D.0,Tuin

Ciu 5: Mot khung diy h1'nh chit nhat gbm 100 vong, |

dugc dit trong tir trudmg déu. Cho khung quay déu
v6i tbe d6 100 vong/s quanh mét truc ndm trén mat
khung va vudng goc vecto cam {mg tir thi tix théng
qua khung c6 b1eu thirc ¢ = 0 ,Scos(wt + @) (Wb)
. Tai thoi diém ¢ = 0, vecto cAm {img tir vudng goc v6i
mit khung. Biéu thire sudt dlen déng cam fmg xuat
hién trong médi vong déy ciia khung déy la:

14

B. ¢ =mcos (100t +7z/2) (V)
C. e = 3,14c0s(2007t -7 /2) (V)
D. e = 314cos(1007t +7/2) (V)

Céu 6: Trong thi nghi¢m v& giao thoa song trén méit

- nude cb hai nguon két hop A va B ¢ach nhau 16 cm,

dao dong ngwoc pha. Buéc song 1a 1,5 cm. Piém M

trén mit nueéc ma MB = 12cm va MB vudng goc véi -

AB. Sé diém dao dong véi bién do cuc da1 trén doan
MB bing

A7 Bs5 - Cé6 - D.4

Céu 7: Chiéu 4nh sang don sic c¢6 bude song 0,22
um vao mot chét thi thiy chét d6 phat ra 4nh séng ¢
budc soéng A. Cho biét cdng suit cia chim sing phat
quang chi bing 0,2% cong suét clia chim séng kich

* thich va cir 200 photon 4nh sang kich thich cho-mgt - |
- photdn dnh sédng phat quang. Bugc song Abang

A.0,55um B OSum - C.06pm - D.045um

Céu 8: Vao ban dem mot dong hd qué lic chay
dimg gio, con lac cla dong hé tuong duong mdt con
lic don dao ddng nho véi chu ki 7'= 1s & mdt noi
c6 gia tbc trong trudng g = 9, 87m/s Pén budi trura,
nhiét d6 ting thém 12°C, biét hé s6 nd dai cha thanh

 treo 1a o = 210K, phai diéu chinh chiéu dai cia

con lic giam mot luong bang bao nhleu dé dong hd
lai chay &ang? :

A. 0,045mm - B006m1n C.0,075mm " D. 0,03mm

Céu 9: Chon dép 4n dung trong cac cAu sau vé cac
tia sang don séc.

A.Khi cing truyen trong nudc, tia min vang truyen
nhanh hon tia mau lam. o ‘

B. Chiét suit cta cling mdt mdi trubng dbi véi tia
vang 1én hon d6i véi tia lam.

C. Khi truyen tir khong khi chéch vio trong nudc,
goc khnc xa cla tia vang nho hon cua tia lam.

D. Birc xa don séc mau vang ¢6 budc song Ion hon
clia mauy lam. -

Chu 10: Mot mach dao dcf)ng.dién tir 1i tudng, cudn
cam c6 d6 ty cam L = 1mH. Khi mach dao déng, dién
ap hai dhu tu dién ¢6 b1eu thitc u = 6cos(mt 5m/6) V.
Khoang thoi gian ngan nhét tir £ = 0 dén khi cudng

d6 dong dién trong mach: dat ey daila n/3 (us). Gia

tri cuc da1 cua cuong do dong dién trong mach bang
A.1,5mA B3mA C.6mA | D.45mA
Céu 11: Mot lang kinh cé géc chiét .quang 4 = 9°

A e = 100zcos (200t —7/2) (N (coila goe-nhd)-duge dittrong khong khi. Chiéu mot
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“A.57/12 B.wi2
Ciu 14: Khi électron & qui dao dimg thir n thi ning -

W

Céu 15: Mot vit dao dong d1eu hod c6 phucmg tinh
x= Acos(Snt +@). Tai thoi diém t vat dang di vé phia

e '— " .

_lMeV_ .

chum sang song song, hep (gdm hai thanh phan don

sdc 06 va tim) vao mit bén ciia léng kinh theo phwong
vudng goc véi mit phén gidc cia goc chiét quang, rét
ghn canh cia ling kinh. Chiét suat ctia lang kinh dbi
véi anh séng tim 13 », = 1,688, hai chim tia 16 méu
tim va d6 hop v6i nhau mét gée o = 0,01rad. Chlet
suiit ctia ling kinh d6i vi anh sang d6 1a:

A.1,631 B.1,612 C.1,643 D 1624

Cau 12: Hién tuong nao sau day 1a hlen tu(mg quang
- phat quang‘?

A. Hién twong phat quang & dén LED.
B. Hién tuong phat quang & con dom d6m.

- C. Hién twong phat quang trong dén & bng gia dlnh

D. Hién twgng phat quang & man hinh vo tuycn

Cau 13: Mot ngudn séng co c6 tn sb thay ddi duge

* lan truyén trong-mot mdi treong. Hai diém M va N

gin nhau nhit, nam trén clng mét phuong truyén
somg, cich nhau mét khoédng d dao dgng 1éch pha
nhau 12 . Khl tan s6 clia nguon la f (Hz) thi ¢ = ¢,

- =n/4, khi tan SO clla nguon la (f + 20)Hz thi @ = ¢,
-=m/3. Khi tan sb cla nguon 13 (f+ 40)Hz thi do léch

pha (0] gura M va N bing -

C5w6. Doaws

lugng cua nguyén tir hidrd duoc tinh theo cong thire
E, = E0/n2 (Ep 1a mot hing s8). Khi &lectron trong
nguyén ti hidrd chuyén tir qui dao dimg thir 7 + 1
sang.qui dao ding thtr n thi nguyén tir hidrd phat ra
phdtdn co bude séng A, c6 ning Twong - 5E,/36. Khi

&lectron chuyén tir qui dao Lvé qui dao K thi nguyén

tir phét ra phétén c6 bude song bang

B, gkO/S C. 7%0/18 D. 5hy/27

vi tri cén bing vati sd gifra thé nang va dong ning coa
vt (W, / Wy) bang 3. Sau d6 1/60s thi i s6 d6 bing -

A1 B.173 C-'1/2- D.2

Cau 16: Ban hat o c6 dong nang 3,6 MeV vao hat
nhén " N dtmg vén, ta c¢6 phan img: .

a+ 14N — 70+ p. Biét dong ning cla hat préoton

- ghp 4 lin dong nang cla hat'd ox1 Khéi lugng céc hat

my = 4,0015u; my = 13,9992u; m =

m, = 1,0073u;
lu =1,66055. 107 (kg)=931,5 (MeV/c )

16,9947u;

1,6.107 2y Tée d6 ciia hat protoén bang -
A, 2,02. 107m/s B. 3,16. 107m/s

-SO151 THANG 3-2016 . -

C.1,91.107m/s
|

D.2,84.10"m/s
/Céu 17: Mot cai ghé trong 16p hoc ning 12 kg. Qua

:bom nguyén tir Little Boy tan pha thanh phé Hiro-
-simia nim 1945 toa ra ning luong 54.10'%J. Gia sir

céi ghé d6 bién hoan toan thanh ning hrong thi ning
Iwong d6 gip khoang bao nhiéu lan Little Boy? _
A.20.000 B.10.000 - C,5.000. D.2
Cau 18; Mot doan mach néi tiép gdm mét dién troy
R, mét tu dién cé dién dung C thay dbi dwoc va mot
cudn cam thuin c6 d6 tu cam L. bit vao hai dhu doan
mach mét dién ap xoay chiéu én dinh. Pidu chinh ty
dién, khi C = C, va C = C, thi cudng d¢ hi¢u dung
ctia dong dign trong mach bang nhau. Mubn cudng
d6 higu dnng clia dong dién trong mach dat cyc dai
thi phai didu chinh dién dung cha. tu dién ¢6 gid tri
tinh theo biéu thirc

A.C =2CC,/(C+ C,)

B.C = CC,/[2(C+ C,)]
C.C = CC,/(C+ ;)
D. C = 4C,G,/(C, + C,)

Il

Ciu 19: Phat biéu ndo sau ddy 1a sai khi néi vé su

" phéng xa?

A, Phong xa B co kém theo hat n.

B. Trong phéng xa a, khéi luong cua hat nhan con
nhé hon khdi Iugng clia hat nhén me 13 4.

C. Phongxa 3 ¢6 kém theo hat V.

D. Mt hat nhén phong xa khéng the phat ra dong
thoi cac tia o va 3. -

CAu 20: Mét doan mach néi tiép gdm mét dién &
R'= 60, mdt cudn cam thuldn ¢b @6 tif cam L =
(0 8/m) va mot ty dign. Dit vao hai dAu doan mach
mét dién 4p xoay chiduu = U\E cos1007t (V) thi
dién 4p hiéu dung cia tu dwn bang U. Dién dung cia

tu dién bang

A.6360F B.SOOUF  C.424pF  D.31L8F
Ciu 21: Chon dép & an dung Hai nguon song dm trong
khéng khi ¢é cling tén s6, cung pha, cling bude song

A, cach nhau la b. Tai mot diém, ma khoang cachtr
d6 dén hai nguon 1an Iuot bang -

A. b2 + M2 va b/2 /2 thi dao dong voi bién 4§
cuc dai. i :
B. b/2 va b/2 co dao dong clng pha vii ha1 nguon |
C.h+Avab- A ¢ bign d% dao ddng crc dal :

D. b+ A4 va b-2/4 co bién d§ dao dong cyc tidn,
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Céu 22: M6t soi diy dan h01 dau O cha day gan vl
mét 4m thoa dao dong voi thn s6,/khong dbi, dAu con
lai d& lo limg. Trén diy c6 séng dimg v6i 17 didm
nut. Néu cit bot di 2/3 chidu dai day va diu con lai
van dé lo limg thi trén day co song dimg véi 56 diém
nit trén day bing

A7 - B.5 C.6 D. 8
Cin 23: Khi chiéu 4nh sang nhin thiy vao bé mit cic

tim: S$i, Cu, Ge, Cs, Ca, Al thi hlen frong quang dién
(ca ngodi va trong) xdy ra voi miy tAm?

A.5thm  B.4tim €. 3tim  D.2tm
Cu 24: Vi méy phat di¢n xoay chiéu mdt pha, aé
chu ki clia suat dién ddng do may phat ra giam di
bbn lan thi .

A, gilt nguyen the ds quay ctia roto va tang 50 circ tu:
cha may 4 1an

B. ting tc d quay cia rbto 2 lan va tang s6 cue tr

clia méy 4 lan

C. tang toc do quay ctia roto 2 13n v ting sb cudn day
cua phan tng 2 lan

D. ting s6 cap clrc tir clia may 2 14n va ting s& cudn
diy clia phin Gng 2 lan -

Chu 25: Cudmg d6 dong dién qua bng Cu lit - glo
13 30 mA. Cb 95% dong ning ctia cdc &lectron bién
thanh nhi¢t 1am néng andt. Bé qua ddng nang cha
cc lectron khi biit khéi catdt. Liy e = 1,6.101°C.
Nhiét lugng ma andt nhin dugc trong 20 phit bang

533,52 kJ. Hiéu dién thé giita anbt va cat6t ¢ha Ong .

Cu - lit - giv bang _
A, 14,5kV  B.156kVC, 162kV D. 168kV

Chu 26: Trong dao. déng didu hoéa cia con lic d0’n

e kéo vé co dd lon ;

A. khong phy thude vao gia téc trong trudng noi con
lic dao dong

B. bang d6 16 cha hop lyc tac dung 1&n vt

.C. khéng phu thudc vao chiéu dai ciia con lic

D. bing d¢ l6n thanh phan tiép tuyén voi qui dao cia
trong Iyc thc dung 1én vit ’ '

Céu 27: Mot 16 x0 ¢o do cing k = 50N/m treo
thang ding, dau trén cb dinh, vat'treo cé khéi Lrong
m = 500g dao dong diéu hoa. Chiéu dai ty nhién ciia
16 xo0 13 50 cm, chiéu dai 16n nhét cia 16 xo khi vt
dao dong 14 65 cm. Liy g= 10m/s2. Lic chidu dai ctia
16 x0 12 63 cm thi van toc coa vét c6ddlonla

Cau 28: Chon chu sai. Trong song dién tir, cac vecto
cudng do dién truomg E vi vecto cam mg tr B tai
mjt diém

A. theo thir tw B, E vi vecto vin tdc ¥ tao thanh tam
dlen thuén
B. bién thién cong thn s6
C. bién thién cung pha
D. vudng gbc voi nhau

Cau 29: Mot dong co dién xoay chleu co. d1en tré day
quén 13 50Q méc vao mang di¢n xoay chidu cé dlen
ap hi¢u dung 200V Hé sb cong sudt ctia déng co bing
0,9. B1et cdng suft toa nhiét cha dong co bing 20%
cong sudt co hoc cia dong co. Cuong d6 higu dung
ctia dong dién chay qua dong co bing

A 0SA B.075A  C.O6A D.04A
Cau 30: Mot chit. dlem chuyén déng tron deu trén

dudng tron tam O voi tde do dai 1a 30cm/s, cb gia toc’

huéng tam 13, 1,5/ thi hihh chiéu M ciand trén dudng
kinh ciia qu§ dao dao dong didu hoa voi bién do bing

A.45cm = B.75cm C.6cm D, 5cm
Ciu 31: Theo béo chi dua tin, UBND tinh Ba Ria -
Viing Tau sing 6/4/2015 di t chirc cudc hop khan
v6i cac ban nganh, sau khi nhan thong tin Nha may
thép Pomina 3 bi thit lac ngudn phéng xa Co-60.
~ Theo 5S¢ Khoa hoc - Céng nghe tinh Ba Rija - Viing
Tau, nguon phong xa chita déng vi phong xa Co-60,
sir dung d& do muc thép léng trén day chuyén sén
xuéit phdi thép. Nguon phéng xa nady co do phong xa
hién tai khoang 2,33 mCi. . Biét 1Ci'='3,7. 101°Bq

Cho chu ki ban rd ctia Co- 60 145,27 nam Khéi lrgng

Co-60 trong mAu phong xa bi that lac d6 12 o
A.522g B 133kg C.206ug D.50kg
Cau 32: Chon dap 4n sai vé& quang phé vach phat xa
A. Mt troi 13 khéi khi hidrd duge nung néng & nhiét

,d6 cao phat ra quang phd vach.

B. Céc chit khi khi bj kich thich ph4t sing & 4p suét
thép thi phat ra quang phd vach.

C. Quang phd vach clia cic nguyen to khac nhau thi
khéc nhau. .

D. Quang phd vach 12 mét he théng nhu:ng vach sang -

riéng 1&, ngén céch nhau bing nhimg khoang t6i.
Ciiu 33: Chiéu birc xa cé budc song 0,25um vio

mét tAm k1m loai voi cbng suft ciia buc xa la SW.

Cho hing sé pling / = 6,625.10°%4J5, toc &6 anh sang

trong chan khong ¢ = 3. 103m/s Biét ring trong cling,

A d0-om/s—Br3554-em/s—€ 30'6“"3—““43““”*—&&@511—‘?68“%"% it kit Togi thi
56 151 THANG 3-2016
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bt ra 5 électron. Sb électron birt khéi _bé mit kim
loai trong mot gidy bang :
A.2,56.10'7hat B.3,93.10'7hat -
C.4,78.10"hat D.4,25.10'7hat

Cau 34: Xét phan ting: D + 2D — }He+n. Cho biét:
mpy = 2,0135u; myg, = 3,0149; m, = 1,0087u;
lu = 1,66055.1077 (kg) = 931,5 (MeV/c?),

s6 Avogadro N, = 6,022.10 mol™, Niing lwong téa
ra khi d6t 1 kg xaing 1a 4,68.107J. Khoi lugng doteri
can thiét dé thu dugc ning lugng nhiét hach tuong
dwong voi ning lugng tda ra khi dot 1 kg xing bang

A.3,088.107kg B. 1,235.107kg
C.1,544.107kg D.6,176.107kg

Céu 35:Chon cAu sai v& hién twong nhidu xa anh sang.

A.Do co sy nh1cu xa anh sang, chum sang khi truyén
t6i mép cira ‘thi bj 1&ch di.

B.Hi¢n twong nhidu xa 4nh sang chi'cc')thé gidi thich
duge néu thira nhan anh sang c6 tinh chat séng.

C. Do c6 si nhiéu xa 4nh sang, chim séng khi truyen
qua 18 nho bi loe thém mét chit.

D. H1en trgng nhiu xa 4nh sang chung o anh sdng

. khéng tuan theo dink lut truyén thing.

Cau 36: Mot doan mach ndi tiép gdm mét bién tro R,
mdt cudn diy cé dién tre » = 100 va §0 tg cam L, mot

~ ty dién ¢6 dién dung C. Pjt vao hai diu doan mach

mdt dién 4p xoay chiéu én dinh. Khi bién tr& ed gia
tri Ry .= 62 va R, = 2602 thi cong suat tidu thy dién
ctia doan mach bang nhau va ‘bing 208W. Khi bién

~ trdy b gid tri R thi cong. suAt tiéu thu dién cua bién r&
R dat cuc dai. Gia irj cuc dai cua cong sudt do bang :

A, 1502W B.168.4W C. 1826W D. 226,3W
Cau3T: Mot doan mach gommot dlentrorR 40Q mot

" cubn cam thuan co do tw cdm L va mdt tn dién ¢b dién

dung C méc ndi tlep Dét vao hai dAu doan mach mot
diéh 4p xoay chidu c6 tAn s £ thay dbi duoe. Khi tAn sb
f=1= 50+/3Hz thi dién 4p hiéu dung hai diu dién

trchdatcutc dai. Khi thn s6 f = £, = 50Hz thi dién ap -
- hiéu dyng hai du ty dién dat cuc dai. D9 tir cam Lbang

A.L=0,6/m(H) B. L = 0,3/n(H)
C.L=04/n(iD) D. L = 0,2/n(H)
Céu 38: Trong mach dao déng LC i tuéng c6 dao

dong digntix t do, g, u, i va g Uy, I 14n luot 13 céc |

gia tri tic thoi va cac gid tri cye dai cia dién tich ty
dién, hidu dién thé ctia tu dién va cudng d6 dong dién
trong mach. Chon dép dn sai. ' '
A.g=Cu B. U, = LL/C
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AL3,6

Cqmu/LC DI—qO'/\/ C

Cau 39: Hai dao dong didu hoa cung phucmg, cd
phucmg trinh dao d6ng ln lugt1ax, = 10cos (5 frt) cm
VAX,= Acos(Sjrt + 77:/3)0111 Khi li 46 ciia dao dong
thir nhat x, = Scm thi li d cha dao dong téng hop clia
hai dao dong bang 2 cm. Dao ddng téng hop clia hai.
dao dong c6 bién d6 bang

A.13¢m B.15em . C.12cm  D. l4cm

Cau 40: Dt vao hai d4u doan mach nbi tiép theo thr
tw LRC ¢6 L thuén cam (L thay dbi duge) mot dién
apu= 160\/5 cos1007¢ (V). Piéu chinh L dé dién 4p
hi¢u dung trén cudn cam cuc dai 13 200 V. Khi dién.
4p tlre thoi hai diu mach 13 80 V thi d9 16n dién 4p

tire thoi tren cudn cdm gan g1a tri ndo nhat sau day‘?

A0V B.80V 7OV D-SOV_

Cau 41: Dat mét di¢n dp xoay chleu én dinh vao

hai ddu doan mach ndi tiép gom mét bién tro R, mot
cudn cam thudn va mot ty dién. Kh1 dleu chinh tang

dién tré clia blen trd thi

A, dién ap hidu dung hal d4u bién tror g1am

B. dién ap hu_au dung hai dau bién tréer tang L

C. cong sudt tiéu thu dién clia bién iro gidm. .

D. cong sudt tidu thy dign etia bién.trd ting. .
Cau 42: N6i 2 cye.clia mot may phat dién xoay chleu
mot pha-vao hai diu ciia mot doan mach ndi tigp gom
mdt dién trd R va mot tu dién. Khi may quay véi tbc
d6 200 vong/phat thi dién 4p hiéu dung ciia ty di¢én va
ciia dién tr& bang nhau va bang 50+/2 V. Khi may quay

v6i tbe 6 150 vong/phit thi cudng 46 hiéu dung cta
dong dién trong mach’ bang 2,5 A. Bo qua dién trd o

clia cac cudn diy ciia may phat. Dign tré R. bing
A.30Q - B.24Q C.360 . D. 18Q
Ciiu 43: Céc phéton trong mét chim sang don sic
A. ¢6 niing luong bing nhau va bude séng béng nhau.
B. ¢4 ning luong bdng nhau v tin sb ban’g nhau.
C. c6 ning lugng bﬁng nhau va tin sb khic nhau.
D.co nang lugng khac nhau va:-bude séng bang nhau.

Chn'4d: Mot ngudn 4m ding huorng o cong suat phat
im thay d01 duge. Khi cong sufit chia nguon 13 P thi.
mic cuorng d6 am tai diém M cach nguon mdt khoang
dl1aso dB Pé mirc cudmg d6 am tai diém N cachM
13 5d (N nam trén ciing phuong truyen AmvéiMvaé
cung mdt ph1a 50 Vi nguon Am) bang 40 dB thi phai
ting cong suat ciia ngudn den P,. Tiso P2/P1 bang

B.1,6  C25 D49
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| AT &G B |
Ciuds: Datdlenapu 200[] + cos 1007rt + go):[ V)

CC.2700%ms

Ar

T

vao hai d4u doan mach néi tiép gom bién tror Rvitg

dién C = 10"4/rF. Didu chinh R dé cong sudt tidu thy

trén doan mach cuc dai. Khi d6 ti s6 dlen 4ap-cuc dai
trén tu va dién ap cuc dai trén dién trd gén gla tri nao

- nhét sau day?

A3 B.2 . c.s-_ _D.S

Ciu 46: Trong thi nghiém giao thoa 4nh sing ctia

Y- 4ng, néu ding dnh séng c6 budc song A, = 600mm

thi khodng cich gnra 5 van 16i k& tiép tren man do .

duge 12 2mm. Néu ding 4nh sang c6 buoc song A, thi

.khoang céch giita 10 vén giao thoa ke t1ep do duoc la
2,7 mm. Bude song 12 bing

' A.0736mm B.720mm C.450nm D, 648nm
-~ Cau 47: Chon dap 4n sai. Trong phan tmg hat nhin

thu nang lugng

A. tong d6 hyt khéi cia cic hat sinh ra nho hon tong
d6 hut khéi clia cac hat ban dau.

B tong khéi Twong nghi ctia cic hat sinh ra 16n hO‘Il
tdng khdi lwgng nghi ctia cac hat ban dhu,

C. phan Umg thu ning luong ¢ thé tu? Xay ra ma

‘khoéng cin cung cip ning lugng cho hé.

D. niing lwgng ma phén Gng thu bang hi¢u dong ning
ctia cdc hat ban d4u va dong ning cla cie hat sinh ra.
Ciu 48; Mot doan mach AB gdm 3 phin tit ghép nbi
tiép: mot dién tré thudn va mot ty dién (doan mach
AM) mét cudn cam thudn (doan mach MB). Dt
vio hai dAu doan mach AB mét dién 4p xoay chidu:

Uy =UN2 V2 c0s1007t thi dién ap hi¢u dung hai dau
doan mach MB bang 105 V. Biét doan miach AM ¢
dién ap hiéun dung bang 100V va hé sb cong sudt cia
n6 bang 0,6. Hé s6 cong suft cia doan mach AB bing

A.08 - B.57 C.F12/13 D. 5/12

Chu 49: Mot hat c6 dong ning bé.ng 2/5 ning hrong todn
phén ciia n6. Liy ¢ =3.10%mn/s. Tbe d6 clia hat bang

A, 24.10%m/s B, 1,8.10%m/s
D. 21103m/s

Céu 50: Djt mot dién ap xoay chidu én dinh vao hai
dau mdt dogn mach nbi tlep gdm dién trd R, cudn cdm

thudn c6 d6 tr cAm L va tu dién c6 dién dung C (C thay

d6i dugc). Didu chinh dién dung C dén khi dién 4p higu
dung ciia ty dién dat cwe dai. Neu sau do giam C thi

A. Tbng tr& ciia doan mach giém. -

B. Dién 4p hiéu dyng hai ddu cudn cém_ gidm.

C. Cbng suit tiéu thy dién cia doan mach ting. -

D, Crong do higordung of clm'dt‘)ngﬁré‘rrtrong—maclrta:ng——T

(Xem ddp an trang 20) &
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GIUPBANONTAP {.’tiép theo trang 13)
DAP AN VA HUGNG DAN GIAI
o LOP 10
Bai 1. Giai dogn 1: Vit 1 truot xudng. Ap dung

~ DLBT co niing ta c6 m,gh =%mlvf o v.=4f2gh

Giai dogn 2: Hai vat-va cham. Ap dung BLBT dong

luwong va dong ning ta co .
Y, = my| -+ i,V
— mlw]2 =—mpy* +=mvy’
2 2 2

Chon truc toa d§ co phlrong ngang, chiéu dwong tCrr ‘

trai sang phai va chi ¥ ring My = 2m1, giai he trén ta

1- J_
2

dugc v =

nén né trugt ngwoc lai va di én trén mat dbe.
Giai dogn 3: Vit 1 truot 1én. Ap dung PLBT co ning
ta co:

mgh' =Eml' <:>h' (1 \/_Jh 067( )

Bai 2. (a) Goi Vo Vi Vs twong tng la tdc @8 ban ddu
cla dan, toc d6 ciia-dan va khéi go sau khi dan xuyén
qua khéi gb.

Ap dung PLBT co v ning cho hé khdi gb -  16-%0 teu ‘

thoi diém ngay sau khi vién dan di xuyén qua né va
thoi d1e1n 16 xo nén cye dai:

—Mv§ =Lpar v, —Al }i,
2 2 M

Ap dyng DLBT dong hwong cho hé vién dan — khéi

g0 tai cac thoi dlem ngay trude va ngay sau khi vién -

dan xuyén qua khéi g0:

Vo = mvl+}|4v2 = —vo—;vz,.

Thay s tim dugc v, = 100m/s -

~ (b) Co niing that thoat trong va cham trén:

l

1"
0=k E = mv0 —Emvl _EMVZ.

Thay sb tnn du’orc Q 374.J.

Bai 3. (a) Cong do khi thyre hién trong mot chu rinh _

bing dién tich gidi han béi céc duong bidu dlen chu

~ trinh trong hé toa d6 p — V. Do dé

A=(37,-V,)(3p,— p.)=4p¥,

(b) Nhiét d6 tai cac didm A, B, C, D 13’
- pV 9pV, 3pV, .
2l M 3 — I !.I =T —_ 1§

IC VR TP TR
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1z \/_1/2g Chuyrangv1<0.
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Nhu vay, khi nhin nhigt lu‘o‘ng trong cdc qua trinh
AB va BC:. Str dung cac cong thirc dé bai cho ta duge

Q=045+ Qge =SVR(T, ~T,)+ 2VR(T. ~T,) =185,

(¢) Cht1 ¥ réing p,V; = vRT, va thay 56 ta dugce

A~90757va O~ 40,8%J. '

Bai 4. Tir d6 thi ta théy trong 50 phut dAu, nhiét

lugng binh dun cung cép chi lam tan nw6c d4; , trong

10 phut tiép theo, nhiét lugng binh dun cung cép lém

néng tong lrong nude trong binh 1én 2°C.

Goi P 11 cOng suét nhiét binh dun cung cép, m 12 khéi

lrgng nuwée d4, M la khéi lugng nurde ban du. Ta cé

Trong 50 phut dau: Pt, = m (1)

Trong 10 phiit tiép theo: Pty = (M + m)c AT (2)

Tir (1) va (2) suy ra:

mAt, =t; (M +nt)anT Sm :ﬂAT—
. At —te, AT

Thay s6 tim duwgc m = 1,44kg.

Bai 5. Luc F tac dung ddng thoi len cép thép va bng
nhom. Do bién dang cud cap va ong nhu nhau va
bing chidu cao bi ha thap cfia san dién h.

Ta co: F:_E;—'S'sh,-k’.";’ﬁh (1)

s nh

V61 S, = RS, =x (R, -R) ()
Tu’ (1); (2) va thay s6 tim duoc A= 0,86. 1073 (m)
LUP 11

Bai 1:

Tu'debélco SA = 12m Al=15m; IH = 4m,

_.1 ]12 4 .
ST NS AT =192 m > sini= AL 2 25
TR ST 32 .
Tir dinh Iudt khic xa anh sang: :
n sini = n,sinr — sinz = m
1y

75 - ;
=" _5r=3587"
28 r=35,87"

$O 151 THANG 3- 2016

—> HJ=Hltanr=2,892m
‘. _—>BJ BH+HJ = Al + HI =4,392m

Bai 2: Khi § = 1,09 tia sing t6i tir dén laser cho tia
16 di 13 12 mt phan céch,
S 1,09

.zgh. ? —ljl—md =~ 56,8°

I

o . .
=—=—>m=n,.sini,

RC

Ta c6: SiNi,y, ~L116
a. Khi §>1 09m P> g tia sdng bi phan xa toan
phén tai mjt phan céch. Thei gian tia séng tir ngudn

cham lai thanh bé: ¢ = 2%— =9,77.10"° (S)

n

RC

b. Khi § < 1,09m: 7 < iy, tia séng [0 ra kh01 khi. Thoi
gian tia sang ti nguon cham lai thanh bé;

=+ X _g.08.107(s)

Bai 3: So dé tao anh;
AB—s 48— 4B,

dl | dlf d2‘ d?_'

Ap dung céc cong thic thiu kinh, ¢o duge:
d]lr _ df, _ 30x

= s (d, =x
~f w30 7Y
d,=1-d' =43~ 30x _18x-1440
: x-30 x—=30

18x—1440
by 530 {15) 15(1440-18x)
2 - T =

d-f, 18x-1440 o 33x-1890
x—30

S0 @ tao anh sau khi hoan ddi v tri hai théu kinh:
AB—B) 5 4'p' (), 4'p]

dy dy dy A ‘
Ap dung céc cong thite thiu kinh, ¢6 dugce:

s af, _ —15x
12 = =
dy=1-dj =48+ 15x =63x"+72.0
x+15 x+15
63x+720 _. S _
dzzf: dy /i __ x+15 :30(63x+720) |
dy— 1 M_jo 33x-270
x+15
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Pé anh cia vét qua hé truéc va sau kh1 d6i chd hai

thiu kinh khong thay ddi vi trf thi:

15(1440-18x) 30(63x+720) .

dzr = dzz' - =
33x—-1890 33x-270

— x=60cm
Bai 4: Van tbc cha e sau khi duge dién tfwdng ting
tde duoce xac dinh tir dinh luat bao toan ning lwgng:

5 _
2
my ol o>y = el

m .
Khi electron 1ot vio tir trudng theo phuong vubng
g6c voi cam g tlr, lwe Lorenxo déng vai tro luc
huéng tdm va lam cho electron chuyén dong tron
mv’
R
Ban kinh quy dao -
ciia electron trong tir A >
truomg: d
1 2U0m [T /7
B e i N

Thay s6: R = 2,316cm
Vi R > d nén electron
ra khéi tir trudng tai
mdt diém trén mat
phang Q.

ddu, ta c6: evB =

Sln _i
=R 2315

Thoi gian electron chuyén déng trong fir trudng:
59,76

f=— 180 _3 46107
. v : '

Bai 5: Suéit dién dong cam img xuét hién trong mach:

E, =Blv=0,37
Cuomg 46 dong dién chay qua dogn déy dén:
J_E-E, _ |

-

Lyc tir tac dyng 1én doan déy: F =Bl =3N
Cbng suit lam doan day chuyen dong
P=Fvy=3W

Cong suit toa nhiét trén dogn ddy: P, =1 R=2W
C(”)ng. sult cia ngudn: B, = El =5W

'GIUP BAN ON THI ...

(1icp theo irang 1 &)

DAP AN VA HUGONG DAN GIAIL
Caul. -
C,.= —Afda = 4uF — Ay, = 27/LCp,

= 31082747107 = 2410°m > 1210° m > -

Chon C '

Chiu 2: Tai =0 c4m Ging tir 131 O bing nta gid tri cuc

dai va dang ting — pha ban ddup=-n/3 > phucmg

trinh séng vai thanh phén cim Gng tit tai nguon O 13

B, =4.10%cos(10zt — 7/3) (T) — phuong trinh séng

clia B tai didm M céch ngudn 1a x trén phwong Ox 13
By, =4.10*cos(10zt — z/3 — 2mx/4) (T)-

Thay t = 1,25T, x = 15m

va A =60m — By,=210"T — ChonA.

Céu 3: Trong dao dong diéu hoa clia con lac 16 %o
theo phuong thing dimg, khi vét qua vi tri can bing
thi : trong lgc cua vat v 1uc dan hdi can bang nhau
— B sai; vin tbc cia vit dbi chiéu khi vit qua bién
— C sai; lwe dan hdi ¢bi chidu khi vat qua vi tri

- 16 xo khéng bién dang — D sai; Gia tbe cha vit

a= —mzx, vi x dbi chiéu nén gia tbc a dbi chidu — A
diung — ChonA.

Cau 4: Khoang cach gilta bén vi iri tring nhau ké
tiép cna hai van sang cua hai h¢ van irén: man- béng
6,72 mm — Khoang cach giita hai vi trf tring nhau
K tiép 12 6,72 / 3 = 2,24mm. Khoang van

y=A4D/a = 0,'56.10‘6.1,2/(1,5. 10‘3) = 0,448 mm
—» giita hai vi tri tring nhau ké tiép ciia hai vén sing
cb 2,24 / 0,448 = 5 khoang vén clia A; — c6 4 vin
séng — sb vi tri vAn sing co mau cia Ay 144.3 =12
—> 36 van séng c6 mau clia &, 14 21 — 12 =9 — giffa
hai vi tri trong nhau ké tiép cia hai van sang co
9/3 = 3 vén séng c¢6 mau clia A, — khoang van
i,=2,24/ 4=0,56mm—> A, = 123“ = 0, 7mm—> ChenD.

CAu 5: Tai thdi diém = 0, vecto cam ung tir vudng
gbc vOi mit khung — pha ban dau ciia tir théng bang
0. Khung quay déu v6i tbe do 100 vong/s — thn s&
goc @ = 2007 (rad/s) - biu thirc cla tir théng qua
mdt vong diy cta khung 1a

¢ = (0,5/100)cos(2007t) (Wb) -

Bleu thirc suit dién dong cam img xuét hién trong
mdi vong diy cia khung day 13

20
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Cau 6: Taco _
MA? = MB?+ AB? = 12*+ 16° = 20

3 MA = 20cm. S§ didm cyc dai tren doan MB 1a s6
cac k € Z thda mén hé thirc

MA - MB < (2k + 1)1/2< AB

— 20— 12 < (2 + 1)1,5/2< 16

- 8 £ (2% + 1)0,75< 16 — 4,8 <k< 10,16 —
¢6 6 gid tri ctia k thoa min — c6 6 diém dao dong voi
bién d6 cuc dai trén doan MB — Chon C.

Cau 7; S photén ma chum séng kich thich phat ra
trong mt gidy N = PjA, / (hc); s6 photon ma chim
sang phit quang phat ra trong mt gidy N, = Ppl, /
(hc). Thay P, = 0,2%P; va h, = 0,22um — N, /N,
= 0,22/(0,2%)) = 200 — A, = 0,55um — Chon A.
Céu 8: Ta c chiéu dai / ctia con lic [ = Tg / (4n) =
0,25m. D& ddng hé chay diing thi sai s6 theo nhiét 46
vi theo chidu dai phdi c6 46 16m bing nhau
—>oAt/2 = Al/(21) = Al =laAt = 0,252.107.12
= 6.10°m = 0 06 mm — Chor B.

Cau 9: Chiét suat cla cling mdt moi tmo*ng abi véi
cac tia sang don sac khac nhau ting 1én tir d6 dén tim
— B sai. Khi truyén tir khong khi ¢héch vao trong
nudce, goc léch cua tia lam 1on hon cua tia vaing —
gbc khiic xa tia lam nho hon ctia tia vang — C sai.
Trong cing mt mdi trudong énh sng vang moéi cod
bude séng 16n hon dnh sang lam —» D sai. Khi cling
truyén trong nurde, tia sang dom sic ¢ budc song 16n
hon thi truyén nhanh hon — A dtng — Chon A.

Cau 10: Khoang thdi gian ngin nhit tir # = 0 ¢én khi

cuong 46 dong dién trong mach dat cuc dai 1A T/ 6.

(dting dudng troén dé dang suy 12)

5 T/6 =x/3us—> chuki T =27 (us)->

thn sb goc ciia dong dién ® = 10%ad —>

C = U{@’L) = 1/(10%107)

= 10°F - 1,>= CU/L

=-10°36/107 = 36.10° — gia trj cuc dai cud
cuong d6 dong dién I, = 6mA — Chon C.

Céu 11: Goc 1éch cia tia 4o Dy = (nd 1)4; goc léch
ciia tia tim D, = (n, - 1)4. Géc Iéch giita tia 16 mau 4o
vi tia 16 mAu tim 132 = D,- D, = (i, - n,)A Thay
n, = 1,688, a = 0,01rad, A = 9= / 180rad, ta dugc.ny
=1,624 — Chon D.

Ciu 12: Hién tuong phat quang & dén LED Ia hién
tuong dién phat quang, Hién twong phat_quang ¢ con

dom d6m 13 hién twgng hoa phat quang. Hién tuong

sO 151 THANG 3 - 2016

phat quang ¢ man hinh vé tuyén 14 hién twong phat

quang catdt. Hién twong phat quang trong dén 6 bng gia
‘dinh 14 hién twong quang — phat quang — Chon C.

Cau 13: Ta c6 d6 1éch pha gitra hai diém trén phu:o‘ng
truydn séng céch nhau 13 d c6 biéu thic
Agp = 2zd/A = 2xdf /v. Khi tin sb 14 f thi

27df /v = x/4 (1). KhitAn sb 14 (f +20) thi
27d(f+20)/v = #/3(2). T (1) va (2) suyra
(f+20)/f = 4/3— f = 60 Hz, Khitin sd 1

(f + 40)Hz thi d6 1&ch pha 1a Ap = 22d.100/v (3).
Tir (1) ta thay f = 60Hz vao — 2nd60 / v = m/4 (17):.

Tir (3) va (1)) = Ap/(7x/4) = 100/60

—A@ = 57/12— Chon A.

Cau 14: Tacod L
E,/(n+1)" ~E,/n? = —E0(2n+1)/[(112(n;1)2-]: |
= —5E, /36

~ (20+1)/[{n*(n+1)" | = 5/36 . D& ding
suyran = 2 —> B,— B, = he/ 4y = —5E;/36 (1),
Khi é&lectron chuyén tir qui dao L vé qui dzo K thi
nguyén tir phat ra ph6tén cd budce séng A, voi

h¢/2 =E,-E, =E,/4 - B,= - 3E, /4(2)
Chia(D)cho (2) = A/ 4= 5/27 —

A= 5/10/'27 — Chon])

Cau 15: Tai thoi dlemtthl :
W,/W,=3>W,=3W/4-> [x = AJ§/2

-> trén dudng tron chét diém o vi tri.Q = /6 (vi
vét dang di vé phia vi tri cin bang). Sau d6 1/60s
thi goc quay cua chét diém trén ‘duong tron 1a '
a=57160=m/12 _> vi tri chat diém trén duong

trdonld ¢ =z /6 + '7/12 = 7/4—> khidé

W,= W, > W,/W,= 1> ChenA.

Cau 16: Dinh lujt bio toan ning lugng:

W, + {m, + my)c’ = (m0+ _mp)c2 + W+ W,
>Wo+ W, = W, +(ma+ mN)c2 — (mo-l'— "rnp)c2
—36 1,3.107uc® = 3,6 1310_39315

=2,38905MeV. Tu' W =4Wq—> W =4(Wg+ W )/5
= 4.2,38905/5 = 1,91124 MeV — Téc d6 cua hat

prﬁtﬁn v, =20, /m, = .
Jz. 1,91124.1,6.107" /(1,0073.1,66055.107")
= 1,91.10'm/s — ChonC.
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me®  12.(3.10°)
E  54.10%

1

Cinl7:N = E2
E

1

=20.000_, Chon A

Cau 18: Khi C = C, va C = C, thi cudong d§ higu
dung cua dong dién trong mach bing nhau thi hé qua

BZ = (Zg+ ZCZ)/ 2 . Khi cudmg d6 hiéu dung cla
dong dién trong mach dat cyc dai thi mach ¢6 cing
hubng— Z, = Z, > Zo= (Zy+ Z,)/2 > 1/C
= (1/C,+ 1/C,)/2 - C =2CC, /{C, + Cz)

— A dimg — Chon A,

Cin 19: A, C va D dang (SGK12). Trong phong xa
o, hat nhin con ¢6 s6-khdi nhé hon s6 khoi cia hat
nhin me 13 4 chit khong phai khoi lwong — B sai —
Chon B.

- CAu 20: Ta c6 Z; = 80Q. Tix cong thic -

R*+ (Z,
doan mach va hai diu tu dién déu bing

U Z=2,5R+ (Z,- Z.)

= Z2 >R+ 2 - 27, 7.+ 2
=ZS)>R*+Z*-227.=0

- Z.= (R*+ 2,/ (2Z,)

= (60°+ 80°)/160 = 62,50 - di¢n dung ciia tu
di¢n C = 1/(wZ.) = 1/(1007.62,5)

= 50,9uF — Chon B.

Z.) = 2. Vidién 4p hiéu dung hai diu

C#u 21: Trong khong khi, séng 4m 13 séng doc. Tai
mét diém, ma khoang cich tir d6 dén hai ngudn ldn

' lugt bang b + X va b — A thi higu dudng di bémg 24,

nhung tbng b + A vab—1 bang 2b, tic la diém ndy
nim ngoai ‘doan ndi hai nguon cac dao dong clia
céc phén tir séng do hai ngudn tao ra khéng cling
phuong nén khong thoa man d;riéu kién séng két hop
do vy khong c6 bién d6 dao déng cyc dai — C sai
Twong tu D sai. Didm cach déu hai ngudn khong nhat
thiét dao déng cling pha — B sai. Tai mdt diém, ma
khoang cach dén hai ngudn ln lugt bing b/2 + A2
va b/2 — A/2 thi dao ddng vadi bién d6 cuc dai vi diém
ndy ndm trén doan ndi hai ngudn va hiéu duong di
bing A > A diing ~> Chon A’

Céau 22: Trén day c6 song dimg voi 17 didm nat —
chidu dai day 7= (216 + 1)4/4 = 334/4. Néu cét
bot di.2/3 chiéu dai ddy thi 1/3 = (2k +1)4/4
= (334/4)/3—> (2k + 1)=33/3 =

— k=5 —> 56 diém nit trén day bingk +1=5+1=6
= ChonC.

Céu 23: Khi chiéu anh séng nhin thdy vio bé mit

céc tAm kim loai kidm va kiém thd (Cs, Ca) thi x4y ra

hién frgng quang dién ngoai, va cac chit quang din
(81, Ge) thi xay ra hién tugng quang di¢n trong —
hién tueng quang dién xay ra véi 4 tim — Chon B.
Cau 24: Tén sb cia sudt dién dong do may phét dign
xoay chiéu médt pba phéat ra tinh theo cbng thirc
f = np (nlatdc dd quay cta roto va p 13 s6 cip cyc
tr clia may) — trong cac dap 4n chi co dap ém Bla
thoa mén — Chon B.

Céu 25: Ta c6 cudng dd dong dién qua dng Cu — it
—gio I=30mA — s0 électron dén andt trong mdt gidy
bingn = [/e = 30.107/1,6.10™" = 1,875.10" hat
—> 56 8lectron dén an6t trong 20 phut bing

N =1,875.107.20.60 = 2,25.10* hat. Nhiét lugng ma
andt nhan duge bing 95%NeU,, = 533,52.10° —
hiéu dién thé giita hai cuc cia éng

Uy = 533,52.10°/(95%.2,25.10%. 1,6.10™)

=15,6kV — ChonB.

Cin 26: Vi con Hic don, Iyc kéo vé& ¢6 bidu thirc
F = — mgx/l— F phu thudc 1 vig — A va C sai.
Tai vi tri cin bing hop Iyc tac dung 1én vét huéng vé
phia @iém treo con lic —» khong phai lyc kéo vé - B
sai. D 16n Iyc kéo v& bing d6 16n thinh phan tiép
tuyén v6i qui dao cioa trong lyc tac dung 1én vit
(8GK) =d D ding —» Chon D.

Cau 27: EE)o bién dang cua 1o xo khi vit cdn bang
Al = mg/k =0,510/50 = 10 cm.

Tacd 1= 1,+Al+ A — bién dd A = 5cm. Thn sb
g6c @=+kim =+5070,5= 10rad/s. Khi chidu
d{?ti cia 10 xo b?mg 63 cm thi 1i 46 cia viit co d6 16n
bing | - (l,+Al) = 63 — 60 = 3 cm, Tir cng thirc
A?= x>+ v*/@* —»'d6 16n clia vén tde

v = 40cm/s = Chon A.

Cin 28:ATr0ng song dién tir, CE’l(i vecto cu’c‘vr}g d6 dién
trrong E va vecto cam img tir 5 tai mgt diém

theo thir tw E, B va vecto van the ¥ tao thanh tam dién
thuin — A sai — Chon A.

Cénu 29: Ta cd Uleosp = IR + P, Vi

'R = 20%P, » P_= 100I°’R/20 = 5I°R

Thay s6 ta duge o '
200.10,9 = 6I°’50 — I = 0,6 A > ChénC.

Chu 30; Tée d6 dai v = @R = @A = v__
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(trong dao dong didu - hoa) Gia tbe huong tAm
a,=0'R=@'A= a,, (trong dao déng didu hoa).

max = 190/30 =5 rad/s.
Lo =30/5=

Ta ¢6 tin sb gocw = - /v

Biéndd A = v, 6 cm— ChonC.

Cidu31: m=60n=60N /N, =60H /AN, '

Cau 32: B, C, D 1a dung (SGK12). Mt trdi 1a khéi
khi hidr6 duge nung nong ¢ nhiét 4o cao, do ap suft
ctia khi trén mit trdi rét 16n nén phat ra quang pho

lién tuc chir khong phai quang phd vach — A sai —
Chon A.

Ciu 33: S photon dén bd mit kim loai trong mét
glay bang

= P/(hc/ 1) = 50,25, 10”6/(6 625,103, 108)
= 6,289.10' hat. $4 hat &lectron brit kh01 bé mat kim
loai trong mét gidy bing
n = N.5/80 = 6,289.10'%.5/80 = 3,93. 1017 hat
Chon B.
Céu 34: Niang luc_)'ng ma mét phin Gmg téa ra ‘
W, = (2my, — my — my)é?
= (22,0135 - 3, 0149 — 10087)uo

=3,4.107°.931, 5% - 3,1671 MeV -

= 3,1671.1,6.107°J = 5,06736,10° T
$6 phan tmg can thyc hién 1a

4,68. 10’ /5,06736. 107 = 9,2356.10°.

Méi phan g nh1et hach trén cAn hai hat 2D — 86
hat ;D can c6 14 9,2356.10°.2 = 1,847. 102" hat —

khéi lwong 2D cén cé dé thuc hién phén (mg trén 14
m = 1,847.10%°.2,0135/6,022.10®

= 6,176.10"g =6,176.10"kg — ChonD.

Céau 35: A, B, C dung (SGK12). Hién tLrofng nhleu

xa anh sang chiing t6 anh sang c6 tinh chét séng chir

khéng chung (4 4nh sing cé tinh chét hat — D sai —
Chon D3, .

Céu 36: Khi bién tré ¢6 gid trj Ry =60 va R, =260
thi cOng sudt tiéu thu dién cia doan mach bing nhau
va bing 208W' — c6 2 hé qua-

(R+ r)(Ry+7) = (2,-2,)
= (2,-2,) = 1636 = 576, dbng thoi

(Ri+r+R,+1) = U /P

=3 U?/208 = 52 > U =104V Cong suit tidu

-thy dién cua bién tré R dat cyc dai khi dién tré cia
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= A(l1/4 £3/4) >

b R R

blentroR =4Jr +{Z,—Z;)" -=~100+576 = 26Q

—> cudng d6 hiéu dung ctia dong dién bing
I'=U/Z = U/ J(R+7) +(Z, - Zc)

= 104/367+576 = 104/12=26/(3) A >
Cong suft tiéu thy dién ctia bién trd R bang

Py = PR = (26°/117).26 = 150,2W — Chon A.

Ciu 37: Khif = f, = 50\/_ 3 Hz thi dién 4p hiu dung
hai d4u dién tré R dat cwe dai — mach ¢é cong hudng

- 27f,= 10073 = L/VLC (1).
Khitin s = f, = 50 Hz thi dién 4p hiéu dung hai
dan tu dién dat cuc dai

(l/L)\/(L/C—RZI_Z)
- 1007 = (’1/L)\/(L/C—'402/2) (2).Tix (1)

vad(2) > dotwcam L = 0,2/ 7(H) > ChonD.

- 2zf, =

Chu 38: A ding; tt B~ CU;’ = LI’ > B dang Ty
cong thire I, = wq, > D, viy D ding. Vi q va i
vudng pha nén C sai - Chon C

Ciu 39: Khi li 6 cia dao dong thir nhét bing
Scm— 5 = 10cosizt— cosSzt= 0,5

— sinSzt =+4/3/2. Khix; = Scm thi 1i 43 ctia dao
déng tong hop ctia hai dao déng bing 2¢m:— dao
déng thirhai c61i d6 X, =x-%,=2-5=-3cm

— =3 = Acos(5xt+ x/3)

= A(cos5ztecosz /3 — sinSﬂtéinr’r/}) '

-3 =A(l/4-3/4)

— A4 = 6cm (loai nghiém 4 = —3c¢m). Bién d6 ciiz dao
dongtonghopbang A} =10"+ A*+2.10. Acos(r/3)

= 100 +A2+ I0A = 100 + 36 +60 = 196
- A, =14cm ChonD.

Ciu 40 Do ULmax thiu vubng pha véi Upg —
T2
Upe= 120 V—hé thuc doclap %MF

0 ORC

Upe _‘_'1

— 1o =105\2V
— Uy =U— U =80— 175v2 = 68,49 V — Chon C

Céu 41: Khi, tang dién tré cua b1en tro thi cudng 4o
hiéu dung coa dong dién J = U/Z - cOng suiit tidu thu
dién cia bién tré Pp =I*R =UR/[(R? +(Z; - ZC)Z]
URR? + (2, ~ Z0P] = VIR + (74— ZoR] —
cong sudt nay dat cuc dai khi R =|Z; - Z:|'— cong
suit ting dén cyc dai rdi giam hodc. glém tuy theo gla
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tri ban ddu cia bidn trd R — C va D sai. Pién 4p hiéu.

dung hai diu doan mach
Ur=IR = UR/R* +(Z, - Z.)*

=U/\1 +(Z, ~Z;)*/R* — khiR ting thi

JU +(2, —2.)* | R? gidm — Ug ting — A sai,

‘B ding — chon B.

Cau 42: Vi suét dién dong do may phat xoay chiéu
mét pha phat ra ti 1€ thuan vai tdc dd gdc cua réto clia
may, nén goi k 13 hé s6 ti 18 thi khi m4y quay véi tbc
d 200 vong/phut thi suft dién dong d6 la E; = £.200.
Dung khéng ca tu dién ti 1¢ nghich voi tAn s cia
suét dién dong do may phat ra, nén dung khéang 7 =
1/(n200C) (n 13 mdt hé sb ti 18) — téng tré cia mach

ngodi Z =\/R* +Z.* = R? +(1/n.200C)* . Vi dién

ap hiéu dung cua tu dién va cba dién tro béng nhau
nén R = 1/(n.200C) — 200R = 1/(nC). Theo bai ra ta
c6 Ug = Ug = UR/4[R? +(1/n.200C)* = (k.200)~2
= 5072 = k.200 = 100 V — k= 1/2. Li luén tuong tw
— k.150/y/R? +(1/n.150C)* = 2,5

—» 75/4/R* + (200R/150)* =2,5 — 5R/3 =30
—R=180 — ChonD.

Cu 43: Ddy 13 chum sang don sic nén céc photon
trpng chim séng ¢6 ning lwong bang nhau va thn
s0 bang nhau cén bude séng bang nhau khi chiing
truyén trong cling mdt mdi tru:ong — A, C,Dsaivd
B ding — chon B.

Céu 44: Ta c6 Ly, = 101g(I,/Iy) = 50 dB (1)

va Ly = 101g(I/Iy) = 40 dB (2).

Liy (1) trir di (2) — 10 dB = 101g(Ty/T)

— T/ = 10. Ta c6 cong sudt P, = 4nd’Ty;
Céng suét P, = 4n(6d)’Iy — P,/P; = 36LyTy,

=36/10=3,6 — Chc_)nA.

‘Cau 45: Dong mot chiéu khéng d1 qua tu — Cong

sudt tiéu thy cla mach 14 cong suat dong xoay chiéu
qua R — Cong suit cuc dai khi R = Z-=100Q

‘> Z=10082Q — Upgg = Uye = 10082V

— Upc tgng = Uoc + Ur chite = 100v2 +200= 341,42 V
—tish k=Uyc tgng/ Uor = 2,41 — gan 2 nhit
— ChonB.

Ciu 46; Taco4i; =2 mm — i) =0,5 mm; 91,/2 = 2,7mm

- TIM HIEU SAU--

< (tiép theo trang 4)
Goi o' 12 phén bd dién tich cn tinh trén mit ciu, ap
dung cic két qua & trén ta ¢ duge mat do dién tich tai

3
s R ~ 2 AL 1a ! R
mdt diém Q’ trén qua ciu la: g |2
o Log'

—Dodo o'l=—

. &V 1
voio =22 val =

a d7e, R 47a.00"

Vi dy 2. Tim dién dung clia hé tao boi hai vat din hinh
ciu giao nhau v&i géc chan & tAm 18 mét goc vudng.

o
(3D

2a%/b

S2al L 2av

Loi gidi. Goi O 13 diém trén dudmg giao nhau gifta
hai hinh cAu nhw hinh v&, va ban kinh tai diém O dén
cac dudng tron 1a a va b twong ting (xem hinh v&). Ta
chon bén kinh nghich déo 13 2a dbi v6i tim nghich
d3o O. Khi @6 nghich dao cia hai mit ciu s& 1 hai
mit phing vubng goc véi nhau, mot trong hai mit

Cau47: A,B,D dﬁng. Vi tong ning hrong nghi cia -

cac hat'ban d4u nho hon tbng ning lwong nghi cia
céc hat sinh ra trong phén {mg nén dé phan tng xay
ra thi phai cung cép thém niing luong cho céc hat ban
dau — C sai — Chon C.

Ciu 48: Ta ¢ cospAM = Up/U,y — 0,6 = Up/100
—Up=60V—oU,=80V; U*= UR2+(UL U
=60%+ (105 - 80)* =65 - U =65V — HE s6 cong
sut ctia doan mach cosp = URfU 60/65=12/13 —
Chon(.

Ciu 49: Ta c6 W;=2E/5 — 2E/5=E—-E,— 3E/5=

E, — 3m/5 =m0 — {1-(v/¢)* =3/5 — 1 - (v/c)2 =

9/25 — (V/c)? = 16/25 — vic = 4/5 —v = 4¢/5 =
4.3.10%/5=2,4.10 m/s — ChonA..

Cau 50; Khi thay d6i C ma U dat cuc dai thi Z;

= (R* + 2;*)/Zy, — Z¢ > Z; — mach c6 tinh dung

khéng — khi C giam thi Z, ting — Mach van ¢6 tinh
dung khang — (Z - Z; }* ting — tong try Z ting —
I gidm, cOng sudt tiéu thy dién P = I’R glam — AC,

D sai. Bién 4p hi¢u dyng hai dau cudn cam Uy = Iy,

— iy = 0.6 mm — i, /i, = A,/A, — budc song
Ay = Miyfi; = 600.0,6/0,5 = 720 nm — ChonB.
24

vi I gidm va ZL khéng di — UL giam — B dung —
ChonB: '
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1 e(f*-a*) -

phing s& tiép xtc v6i mit. cAu ban klnh a Ilhll‘ hinh
v&. Tir 46 bai toan trén g8 chuyén vé bai todn hai mgt
phing din dién vubng géc véi nhau dat treée mot
dién tich ¢6 dd 1on -2, tai 0. Hé moi ndy twong
duong v6i hé dién tich anh nhy hinh vE-

D& dang nhén thdy ring c4c dién tich 4nh dt tai cac

diém A’; B’: C°, véi cac didm nghlch dao la A; ]3 c -

trong 46 C la chan dudng vusng goc ha tlt O xudng
, :
AB: OC :TabT . Tir (*)-va (1) ta suy ra h¢ vat
va' +

tao b hai vt din chu duoc duy tri tai dién thé V nhy
dién tich: _~——sz [%] 2a¥. (OB] tai Bva
a

A -
k
_2aV[OC] tai c trong d6 k -1 po do dién
k a 4rg,

tich téng cdng trén hé vit 1a:

a

-

Q== (0A+OB 0C)=-- a+b_,_‘LJ
2 2
Na'+b" )
Suy ra dién dung ciia hé: :

C=Q——1( +b- ab .
Vo ok

Vi dy 3. Mot vat din hinh ciu c6 bén kinh 1a a, tiép
xuc voi mét vt din phang rong vé han nhu hmh
ve. Hé théng trén dugc nbi dét. Chung minh ring
néu mot dién tlch don vi dwoc djt tai diém B trude
mét- cu va ndm trén , N 1 4 P

duong kinh OA di qua
diém tlep xiac O voi
/\ +1 1 e ,

ban din phing, cta
mit cdu véi- khoang
cich OB = ¢, thi dién
tich trén ban phéng va
hinh ciu s& 1a:

Ta

4 c c c

t_ va E tﬂ—l

Lo gidi. Vi dién tich hudng fmg cla ci h¢ mit ciu va
ban phang 1d -1 nén ta chi can di tinh dién tich huémg
(g trén mit cau. Ta sir dyng phép nghich dio tdm O
v61 ban kinh nghich dao 1a 2a béing voi dudng kinh
clia mijt cAu. Khi d6 nghich ddo cta mét phing cling
chinh 14 no,con nghich déo cia mdt cdu 14 mit phing
song song vé&i ban phing v6 han va khoang cach gitta
hai mit phing nay bang 2a. Goi B’ 1a diém nghich

dio cia B vi &’ [:2—“) 1a dién tich nghich dio cia
. . (5

dién tich don v tai B. Do d6 h¢ théng nghlch ddo s&
bao gdm mot dién tich e’ @it tai B’ gita hai ban phiing
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. ab
_ B odme | atb-—
\}'q 4 B ] 0( '\}a2+blj '

song song rong vO han. Loi gidi cua bai toan nay
\duoc trinh bay trong phuong phap nh dién, P& tim
Idugc dién tich cam img irén hmh cau, ta di tim nghich
dao cia cac dién tich anh nim trong pham vi hinh
cau tc 13 trong pham vi OA. D& dang nhén thay
ring hé dién tich anh ctia h¢ dign tich nghich dao nam
& bén phai cia mat phang A’P’ va bao gdm hé dién
tich vdi d6 16n —e nim tai 0,7 0y Q5. V0L

00, =a+28;,00, = 3a'+4/3 o0, FSa+6ﬂ’

vi mot hé dién tich: e dat tai P3’; P5.... vdi
OB, =3a+2B;0F, =5a+4p... tong d6 o va p
tuong tng 14 d6 dai doan OB’ va A'B’. ;l"u bén kinh nghich

. . 1
dao bing 2a thi ta ¢6 duoc: o =—:—;a+ﬂ’=2a-

Do d6 dién tich tong cong trén qua chu la:

(1 1 1 1
*2“6( 728 3a+4p  3a+4p 5a+4ﬂ}

= 2ae"y — z

et A1 (tx+ﬁ) -a’ w1 Z
[#]

a.
Trong d6 Z=m= -

Nhung 2 ZZ

n=l Z _n

=reot(mz)——

: | 1
Do d6 dién tich trén mit cAu: Q0 = %e'|:72’ cot(7z) ——}
z

Thay céc gia trj clia e’ vio ta duge dap so:

Q = Ecotﬂ_1 . Con dién tich trén ban phing:

c
aa

0'=1- Q——7cot—

c

IV. MOT SO BAT TAP LUYEN TAP

Bail. Tim dién dung cua hg vat dén tao bdi hai vit
dan hmh chu ban kihh 13 o tiép xitic ngoa1 v61 nhau
Pidp s6. C = 87:80a1n2

Bai2. Cho 2 qua chu kim logi din dién, ban kinh r
tich dién q va ban kinh R tich dién Q, tlep xtc nhau
rdi dwa ra xa (d3 kip trao abi va phan bd lai dlen tlch)
Tinh dién tich tren tirng qua cau

nI:n r+R _—R]

T

BDipss. 4 _ 1 =
R an:n(r +R)=r:|
=1
Bii3. Tim dién dung cita hg gobm mdt vét din hinh

cdu béan kinh a c6 tam cach mit phiing dan rong vd
han mét khoéng 12 c. Gi thiét ring a <<¢.
2

Pdp sé: C=4mz,| a+2-|
' 2c )
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TAO KIM CUONG G NHIET PO PHONG
Nguyén Xuén _Ch'tinh

1, Nhimg diéu méi la tir nguyén t6 cacbon.
Nguyén t6 cacbon C cb rit phd bién trong ty nhién
nhung ciing dem lai cho khoa hoc va ddi séng rét nhiéu
didu ky la. Cho dn nira du thé ki 20 con ngudi chi biét
dén ba dang thy hinh ciia cacbon: cacbon vé dinh hinh
nhu & than cti, cacbon tinh thé mau den din dién 1a
graphit va cacbon tinh thé dep, qui hiém 12 kim cuong.

Hinh 1. Cdc dang thu hinh ciia caccbon

Pén nita cudi thé ky 20 ngwoi ta lai tim thdy hai dang
md@i clia cacbon 12 fuloren g0m cée nguyén tir cicbon
lién két lai dang nhir qua cu béng d4 vi dng nano
cachbon dang nhu cai éng, 13 14 méng cac nguyén tir
cacbon cudn tron lai. .

Tudng nhu vay d3 13 qua nhiu dang céu triic dbi véi
mét loai nguyén tir 1& cdcbon. Sang dén dau thé ky
21 mft dang mdi clia cacbon 1 gfaph_en dugc tim ra,
duge trao gidi Nobel va c6 nhidu img dung méi la.
Graphen 13 14 méng bé diy chi c6 mét 16p nguyén
ttr, gom ludi cac nguyén tir c¢acbon xép theo hinh Iyc
giac. Co 1€ vit liéu don gidn dén nhu th 14 cung.
Nhung dén cudi nam 2015 lai xuét hién hai dang méi
nita cia cacbon. Mot 14 si nano kim crrong gdm tinh thé
mét chiéu 13 diiy cac nguyén ti chcbon ¢6 dinh thém céc
nguyén tit hidro H v ciing bén chic c6 trién vong ding
1am c4i thang 20.000km big 18n trdi. Hai 13 Q-carbon
hay cacbon tdi {q: quenching) mdt dang mang cacbon
cdn cimg hon kim curong c6 kha niing dem lai nhiéu tmg
dyng thi vi cho khoa hoc va ddi séng. Ky nay ta chi tim
hiéu Q-carbon. - '

2. Lién két & nguyén tir cachon.
Céac dang céu trac khac nhau ciia cacbon cé ciin
nguyén & cic mbi lién két do nguyén tit cacbon tao ra.

Ifong bang tuAm hodm cacbon thrdng dge ki hiew i C
26

¢ nghia 13 tbng .cong ¢b 6 dién tir va trong luong
nguyén tir1a 12. 6 dién t cia nguyén tir cacbon thudc
vé& hai 16p vé. Lop vO thir nhét # = 1 c6 thé ¢6 tdi da
l1a hai dién tkvavila gén hat nhén, bi giit chat & 16p
d6. Lép vo thir hai-n = 2 v8 nguyén tic theo tinh toan
& co luong i ¢6 thé c6 tdi da 1a 8 dién iy thude hai
16p con: 16p con 2s c6 t6i da 2 dién tir, va 16p con 2p
c6 tbi da 6 dién tir. Nhung d6i véi nguyén tir C, & 16p

vO thit hai chi con lai 4 dién t nén 4 dién t& nay c6 -

thé phén bé & 16p con 2s hofic 1op con 2p theo nhing
cach khac nhau. Py 1a mau chot cla cic moi lién két
gitta nguyén tl cacbon véi cac nguyén tir xung quanh.

Cén ¢ha ¥ ring & trang thai 2s, may dién tir c6 dang

cu, & trang thai 2p may dién tir c6 dang cil lac: dai,
to ra & hai dAu, giita thit lai. Nhiéu trudng hop dién
tir khong dit khoat & trang thai 2s hay 2p ma 13n 16n,
ngudi ta goi 14 lai. Khi lai hoa giiia 25 va 2p, miy dién
{0 tr& thanh dai va to ra & mot diu nhur mdt cuc budu.
G 16p vo thir hai, 4 dién tir chia nguyén tir C co thé
phén bd va lai hoa nhu sau: moét dién tir & 2s va 3 dién
tir & 2p lai hoa véi nhau '
tao thanh 4 dién ty lai
héa sp, dam may dién
it clila 4 dién it lai hoa
nay tao thanh 4 cai budu
trong khdng gian, 4613 4
lién két sp° cha cacbon.
Ca timg d6i trong bbn
lién kéttao véi nhau mot
goc 1a 109,5° (hinh 2)

O kim cwong, mdi
nguyén tir C lién két voi
4 nguyén tir xung quanh
bing 4 mbi lién két sp®
nay, ching déu 13 lién két
cong héa tri nén rit bén
viing (hinh 3).

Mbt kidu phin b va lai
héa khac cta 4 dién t &
16p v6 thir hai cha nguyén
tir cachon nhu sau; mét
dién tir & 16p con 2s lai hoa
voi hai dién tir & 16p con
2p°tao ra ba dién tir lai sp?,
con lai mét dién tir vin & : ‘ L

2p, khong bi lai. Ba hinh Hinh 4. Ba lién két sp’ ¢
budu ciia ba dién tir laihoa  ngupén i C.

nim trong mot mit phing, tao thanh ba goc 120°, dién

'sp’.

Hinh 2. Bon lién két sp ¢
nguyén fir C. '

Hinh 3. Céu triic ciia kim
cuong .- .

tir 2p khéng bj fai héa con lai c6 méy dién tir dang cit lac
,—VUOng goc Vo it phang chie ba ik buo (inh 4).
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36 mit graphit & ddy cac

&8 graphit mdi nguyén ti C lién két voi 3 nguyén tir C
& chung quarh bing ba mdi lién két sp*. D6 13 lien két
cong hoa tri rat manh do

nguyén tir sip xép theo
hinh lyc gi4c 13 rat bén
chic (hinh 5). Con lién
két giita cdc mit graphit
v nhau duge thue hién
béi dién tir 2p khong lai
hoéa nén duoc goi 14 1ién
két o rét yéu, do dd mit
graphit dé tach ra (néu
tach ra dugce 16p c6 A6
day mét nguyén tir thi
dé 1a graphen).

TAt c4 nhiing diéu néi trén cho thdy kim cwong c6 ciu
triic hoan chinh bén chic nhét, tit ca cac méi lién hé
giita c4c nguyén tir ddu manh nhu nhau déu [a lién
két cong hoa tri. _ .‘

Piéu nay ciing cho t;hﬁy rét kho tao nén chu triic kim
cuong. Xua nay (_:h'f cd mét it viing trén Trai Dét, vén
trong long dét xua kia ¢6 4p suét 16n, nhiét d6 cao méi
hinh thdnh duge kim cwong va phun trio ra ngoai.
Con nhén tao mudn 1am ra kim cuong phai c6 ap sudt
cuc 16m, nhiét d6 cye cao nén rét thn kém va thyc té
md&ilam duge kim cuong dudi dang bt hat nho.

Hinh 5. Cdu triic ciia
Graphit

3. Tgo ra kim cwong & nhiét d§ phong.

Cudi nim 2015 nhidu ngudn théng tin trén thé gidi
cho biét cac nha nghién ciru & Pai hoc quéc gia Bic
Carolina (North Carolina State University) da tim ra
mét phirong phap méi tao ra mét pha rin ciia cacbon
cting hon kim curohg trong diéu kién nhiét d phong
va ap sudt khi quyén. Céc tac gia goi d6 13 Q-carbon,
nghia 1a cacbon t6i, mdt dang méi ciia cacbon khic
voi graphit va kim cuong. Cac tic gid cua cdng trinh
cho biét cach lam nhur sau: l4y tdm vét lidu 1am dé
13 saphia, thiy tinh, hay polyme. Phii 1én dé mét 16p
cacbon v& dinh hinh tirc 12 cacbon khéng phai dang
tinh thé, khéng c6 chu trac trat tw tudn hoan. Chidu
vao dé xung laser cuc manh nhung circ ngin ¢& 200
nano gidy. Trong thii gian ¢6 xung laser chiu dén
nhir viy nhiét d§ cia mang cachbon 1én dén xdp xi
4000°C’ nén noéng chay, sau d6 hét xung laser nén
mang cacbon néng chiy bi ngudi nhanh dén nhiét
d6 phong. Két qua 1a trén dé c6 mot 16p vét liéu do

cacbon néng chay ngudi nhanh, anh chup & kinh hién

~vi dién tir queét cho thdy 12 gdm cac hat nhé (hinh 6
" va hinh 7). Cac tac gia dat tén cho lop vt liéu d6 1a
Q- carbon véi QQ 13 quenching nghia 13 t6i hay 1a lam

lanh dot ngdt.
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Hinh 6. Anh SEM mang Q-carbon
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Hinh 7. Mgt hat tinh thé kim cuong & mang
O-carbon

Q-carbon 13 mét dang méi clia cacbon, Muén hidu ki
vé 16p Q-carbon ndy phai van dyng gian dé trang thai

-cla cacbon va st dung cac phwong phap phén tich

hién dai dé thiy 15 chu triic va cic mdi lién két.
Nhin gian d6 trang thai ta thay cacbon noéng chay
¢ nhiét df rat cao, trong thi nghiém ndi irén ta co

cacbon ndng chdy & nhiét do phong (tuy 1a do ding

xung laser 1dm néng chay) nén c¢é thé xem do 1a
cacbon long & trang thai siéu lanh (super undercooled
carbon). Q — carbon ¢6 duogc 13 do ti cacbon tix trang
thai siéu lanh d6. Cic phép phan tich bing nhidu
X4, Vhién vi va do dac céc tinh chit vit Iy co ban cho
thiy cAc hat nhin thiy & mang Q-carbon 1a cac hat
kim cwong dang nano, dang micro, hat kim cuong
dang hinh kim va mét vai dang hat vi tinh thé khéc.
Do luomg vé ti trong thi thiy Q-carbon c6 ti trong
16n hon mang cacbon vé djnh hinh va lién két trong
cacbon c6 dén 75-85 phén tram 1a lién két theo bo tit
sp® & kim cuong, phin con lai ¢& 15 -25 phin trim Ia
lién két kidu bd ba sp* & graphit.

Vé d6 cimg thi mang Q-catbon cimmg hon kim cuong,
vé cbng thodt thi nhé nén mang Q-carbon d& cho phét ra
dién tir, vé tinh chét tir thi mang Q-carbon 6 tinh sét tir.
Mit khic tir mang Q-carbon ché tao duoc béng

(Xem tiép trang bia 4 )




