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Caul
Trong thi nghiém tan xa Compton dbi véi chum tia X ¢6 budc song xac dinh, ing véi
goc tan xa 0; = 60° thi do dich Compton bang 5%. Hoi tmg vdi goc tan xa 6, = 120°
thi d6 dich Compton bang bao nhiéu?

A 1% B. 5% C. 10% D. 15%

bapan: D

Trong tan xa Compton doi véi chiim tia X c6 budce séng xdc dinh, @ dich bude soéng

AN ~ (1 - cos0), trong do 0la goc tan xa. Do do, Ak, = A\ 1=cosby =15%.
1 —cosb,
Cau 2

Mot vién dan xuyén qua tdm van c6 chiéu day D thi téc do giam tr v xubng v,. Luc
can cta tim van tc dung 1én vién dan la F = kv? v6i k 1a hing s6. Thoi gian chuyén
ddng cua vién dan trong tAm van la
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Papan: A

s A A~ ” . A A ’ \ 2 \ . A
Phuong trinh chuyén dong cua vién dan trong tam van la -kv” = ma , a la gia toc
cua vién dan. Do do ta co

k dv
—kvdx =mdv va ——dt:—2
m \Y
Ldy tich phin hai phwong trinh, ta nhdn dwoc
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suy ra thoi gian chuyén dong cua vién dan trong tam van la t = . .
In—L



Cau3l

1 mol khi ly tuéng don nguyén tr dugc dung lam tac nhan cia mot dong co nhiét hoat
dong theo chu trinh nhu trén hinh v&. Cho biét p = 2py, V = 2V,. Hoi hiéu suat cua
dong co l1a bao nhiéu?

A. 0,75 B. —
13 . b .
2 A \
C. 0,20 D. —  pg beemee- <
3 Y 4
: : >V
Vo A%
bapan: B

Céong do chdt khi thuc hién trong mot chu trinh

A=(V=Vo)p—po) =poVo .
Chdt khi nhdn nhiét trong qud trinh dang tich ab va qud trinh dang dp be. Tong nhiét
luwong chat khi nhan dwoc la

Q= Qab + Que = Cy (Tp — Ta) + Cy(Te — To)
=§( Vo — V)+§( Ve— V)=E Vo+5 v=E \%
2pbbpaa 2pccpbb 2p00 PoVo 2p00~

Hiéu suat cua dong co la
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Cau4

Trén cot buom madt con tau c6 ngudn sang xanh véi bude song A = 500 nm. Hoi nguoi
tho lan dudi nudce (c6 chiet suat n = 1,33) & bén canh tau quan sat thay nguon sang
nay ¢6 mau gi va do dugc budc song bao nhiéu?

A. Mau xanh A =500 nm
B. Mau doé A = 665 nm
C. Mau xanh A =376 nm
D. Tu ngoai A =376 nm

bapan: C

Tan so cia danh sang xdc dinh mau sdc ctia né. Khi truyén tir méi truong nay sang moi
truong khac, tan sé cua danh sang khong thay doi. Mat khdc, trong moi truong co chiét
sudt I6n hon, dnh sdng truyen voi toc do nho hon, do do co6 budc song ngan hon. Vi

vay, nguoi tho lan nhin thdy nguon sdng van c¢6 mau xanh, nhwng do dwge bude song
A =NMn=500/1,33 =376 nm.

Cau s

Cho hai mau phéng xa X va Y c6 cung do phong xa Hy & thot diém t=0. Chu ky ban
rd cua X la 24 ndm, cua Y la 16 nam. Nguoi ta tron hai mau phong xa nay voi nhau.
Hoi d6 phong xa ctia hon hop sau 48 nam 1a bao nhiéu?

1 3 1 3
A, —H B. —H Cc. -H D. -H
1" 16 ° 40 g °



bapan: D

Do phong xg cua mau phong xa o thoi diem t dwoc cho boi biéu thuc
— Yo

H(t)=Hge b trong do ti la thoi gian ban rd cua chat phong xa. Do do, sau 48

nam, dé phéng xa cia cdc mau la
48
1 1

H, =H0(—j24 ——H, déivéimiuX,
2 4
48
16 _1 PO
H, =Hj 5 :gHO doi véi mau'Y .
D¢ phéng xa ciia hon hop la
H=H1+H2 IEHO

Cau 6
Bdn 6ng’tru’ ¢6 cung khdi lugng M 13n khong truot trén mot mit phing nghiéng c6 do
cao h. Bon ong try duoc ché tao

1. Rong voi ban kinh R

2. Pac véi ban kinh R

3. Pac va6i ban kinh R/2

4. Rong véi ban kinh R/2
Neéu bon ong tru dugc tha dong thoi tir dinh mat phang nghiéng thi 6ng nao s€ lan dén
chan mat nghiéng s6m nhat? ' '

A. Ongl B. Ong?2 C. Onglva2 D. Ong2va3
bapan: D
Phuwong trinh chuyén déng cia éng tru Mo R = Mg sin _%a , trong dé o la gia toc
g6c cia ong, 0 la goc gitka mdt phang nghiéng va mdt phang ngang. 1 la mé men qudn
[ 1 . . . . ~ ‘

tinh cua ong truy, I=EMR2déi voi ong tru ddc, 1= MR 2 déi voi ong tru rong. Toc

dé v cua khéi tam 5ng tai thoi diém t la
MngsinO

t v6i o la toc do géc cia ong tru. Thoi gian ong tru lan hét mat
MR? +1

v=0R =

phang nghiéng la 1= Z—hz(M +L2j . T khong phu thuoc vao ban kinh cua
Mgsin“0 R

3h
gsin“0

ong tru, ma chi phu thuéc ong tru dac hay rong, 1 = doi voi ong tru dac va

4h
gsin2 0

Ty = doi voi ong tru rong, 11 <17.



Néu khoi luong cua Mat Trang tang gap d6i nhung ban kinh quy dao cua chuyen dong
quanh Qua Dét van giit nguyén nhu hién nay thi chu ky quay quanh Qua Dét caa Mit
Trang 1a (T 1a chu ky hién nay)

A. T B. T/2 C. T/4 D. 2T
Papan: A
Theo dinh luat Kepler 3,
2
Ly
R

trong do T 1a chu ky, R 1a ban kinh quy dao, C la hang sb c6 gia tri nhu nhau déi voi
tat ca cac hanh tinh. Nhu vay, chu ky cua chuyén dong quay khong phu thudc vao
khéi lwong cia hanh tinh, ma chi phu thudc ban kinh cta quy dao.

Cau 8

Cho mdt vanh ban kinh R nhiém dién déu véi dién tich tong cong 1a Q > 0. Thé tinh
dién tai diém P trén truc doi xrng cia vanh va céch tam vanh khoang x 1a

A. Q
4mgpx
B. Q
Ameg R +x2 R
C x —,P
' 5 5 l l
471:80(R +X ) X
D. A
4n80(R +X )3
Papan: B

Khi [x| — o0, ¢6 thé xem vanh tich dién nhu mot dién tich diém. Vi vay, thé tinh dién

3R > 1A 7 1 . r r 5 ~ <A LN \
tai diem P ty 1€ voi H khi [x| & . Dap an B théa man dicu kién nay.
X

Cau9

Trong phd cua nguyén tir hydro, ty sb giita budc song dai nhat ctia ddy Lyman va
budc song dai nhat cia day Balmer la

A.5/27 B.1/3 C.3 D. 4/9
Papan: A
Buoc song cua cac vach thuoc day Lyman dwoc cho boi cong thirc

% = Ry( 12 12 j trong dé6 hang sé Rydberg Ry =1,0974 10’ m™', n=2, 3, 4,...
n I n

Budc song cua cac vach thuoc day Balmer dwoc cho boi cong thire



L = Ry(L—sz voi n=3,4,5,...
Xn n
o A i~ o o IR T NPT . Ao 5
Ty s6 gitra budc song dai nhat ctia ddy Lyman va cua day Balmer la —&==—.
A3
Cau 10

Ham song ctia mot hat chuyén dong mot chiéu duge vé trén dd thi bén dudi (yx)=0
cho x <0 vax >5). Xac suat tim thay hat trong mién 2 <x <4 la

A
A. 25/64 v
B.5/8
C. +/5/8 3
D. 13/16 2
1

0 1 23 45
Papan: D

4 5
Xde sudt phdi tim la W = [ dx [#(x)|” / [ax e

0
=22 1+3°. ) /(172422 1+3° . 1+1%. 1)
=13/16.

Cau 11

Ning lugng lién két cia mot hat nhan ning 1a khoang 7 MeV/nucleon, trong khi d6
nang luong lién két cta hat nhan trung binh 1a khoang 8 MeV/nucleon. Vi vay, dong
nang tong cong duoc giai phong khi hat nhan nédng phan thanh hai hat nhan con c6
khéi lwong gan bang nhau 1a

A. 1876 MeV B. 938MeV C. 200MeV  D. 8MeV

Pap an: C
Ky hiéu AvaM la 56 khoi va khoi luwong cua hat nhan nang, M’ la khoi lwong cua hat
nhén con, m la khoi lwong cua nucleon. Ta co

(Am—M)c> =A.7MeV

(A2 m—M")c? = (A/2) . 8MeV

Do @6, ddng ndng tong cong dwoe gidi phong la

T=M-2M")c*=A . 1MeV .
Péi véi hat nhéin nang, A co gia tri co' 100-200, nén T co gia tri khoang 200 MeV.

Cau 12

Cho mot day dan thang hinh tru, rt dai, réng & giita, co ban kinh trong 1a R va ban
kinh ngoai la 2R. Trong day dan c6 dong dién v6i mat do dong dong nhat. Do thi nao
dudi day mo ta su phu thudc cia d 16n véc to cdm ung tir vao khoang céch tdi tam
day dan?



i > - - -
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C D
Pap an: C

Theo dinh ludt Ampere, cam g tir B tai diém cdch tam ddy dan khodng r théa man
phuwong trinh

2nrB=pw I,
trong do 11a cuong do dong dién di qua dién tich hinh tron bdn kinh t ¢ tdm nam
trén truc day dan. Do do,

2
B=0 néu r<R , B~ [r—R—J néu R<r<2R , B ~ 1 néu r>R .
T T

Cau 13

Soi quang 1a soi thuy tinh déo, trong sudt, hoat dong nhur 6ng din séng dung dé truyén
anh sang. Khi truyén trong soi quang, anh sang bi giam gitr hoan toan trong soi. Trén
hinh v& 12 mé hinh soi quang c6 chiét suit n, dugc bao quanh boi khong khi c6 chiét

sudt ng ~ 1. Goc t6i O cta anh sang di vao soi phai thoa mén diéu kién (0 < arcsin x <
90°)

A 0> arcsin\/ﬁ

B. 6< arcsin\/ﬁ

C. 0> arcsinm Y,

D. 6< arcsinm 1"

Papan: B



Pé khéng thodt ra ngodi sgi, dnh sang phdi phdn xa todan phan & bé mdt tiép gidp véi
. , . 1 ,
khong khi. Do do sino>—. Ta co
n
sinf@=nsinff=ncosa

:n\/l—sinzoc <\/n2 -1

Suy ra
0 < arcsinV n2 -1

Cau 14

Hai qua cau nho bang xdp, mdi qua mang dién tich q,
duoc gén vao hai ddu mot thanh nhe c6 chiéu dai d.
Thanh duoc treo biang mot ddy manh nhu trén hinh v&.
Trong mién hinh try ban kinh R bao quanh day treo c6
tir truong déu B hudng xudng dudi. Toan by hé nim & Thanh |
trang thai tinh. Khi tat tir truong, hé s& (khong tinh dén ¢ )
d6 xodn cia day treo)

A. Quay v6i mé men dong lugng L = gBR? @
B. Quay v6i md men dong lwong L = qBd*/4 =
C. Quay v6i m6 men dong luong L = qBRd/2
D. bung yén.
Pap an: A
Khi tat tir truong, theo dinh ludt Faraday, tai vi tri qua cau xuat hién dién truong
1]d, R’|d
=— B(t — B(t
nddt[ )= d |dt ®
c6 phwong vudng goc véi thanh va day treo. Lirc dién tdc dung 1én 2 quad cdu sinh ra
mo men lyc M lam hé quay quanh dady treo. Ta co

do dé, L=qRB.

Cau 15

D6i v6i khi 1y tuong ludng nguyén tr & trang thai can bang nhiét, ty s6 nhiét dung
mol ding tich & nhiét d6 rat cao va ¢ nhiét do rat thap 1a

A. 5/3 B. 2 C. 73 D. 3
Pap an: C ) )
Nhiét dung mol dang tich cua khi ly twong luong nguyén tir dwoc cho boi biéu thurc
Cy :s%, trong dé s la bdc tw do cia phdn tir khi. Poi véi khi hedng nguyén tir &
nhiét do rdt cao, cdc bdc tr do quay va dao dong déu dong gop vao nang luong trung

binh ciia phan tir, do @6 s = 1. O nhiét dj rat thap, cé thé bé qua chuyén déng quay va
dao ddng ciia phan tir. Liic nay, khi ludng nguyén tir thé hién nhw khi don nguyén tir,



néns=3. Ty 56 nhiét dung mol dcfng tich & nhiét d rat cao va & nhiét do rat thcfp la
7/3.

Cau 16

Thoi gian ban ri cua hat meson ' ding yén 1a 2,5 10® s. Mot cham hat 7~ duoc sinh
ra tai mot diém cach dau do (detector) 15m. Chi c6 mot nira s6 hat n di t6i dau do
trude khi phan ra. Hoi toc do cta cac hat nt' 1a bao nhiéu?

A. lc B. \/Ec C. ic D. 2c
2 5 Js
bapan: C . o .
K)} hiéu V’ld toc do cdq cac hat meson. Thoi gian‘ can thiet de hat di toi dau do la t. Ty
80 gitta so hat di toi dau do N(t) va so hat ban dau Ny la 1/2. Ta co

t/t1/2 -8
LNo (s
2 Ny, \2 v

Suy ra

Cau 17

Cho 1 mol khi ly twong don nguyén tir ¢ nhiét do T. Sau qua trinh bién dbi duoc bleu
dién boi mot doan thang trén gian d6 p-V, ap suat va thé tich ciia khoi khi tang 1én gap
d6i. Nhi¢t dung mol cua khi trong qua trinh nay la

A.3R/2 B. 5R/2 C. 2R D. 5R
Pap an: C

Trong qud trinh dang xét, dp sudt va thé tich 1y 1é véi nhau nén cé thé viét p=aV. Tir

IRT .
phuwong trinh trang thdi ta co V = ,|— . Nhiét dung mol cua chat khi dwoc cho boi
a

biéu thirc C = dQ dU hl dW
dr ~ dr
Ta co dU = %RdT ,

dW =pdV = (deV——d(Vz)—— (Ej:%RdT :
o

Do do C=2R .
Cau 18

Mot mau chira cac hat nhan phéong xa khi phan ri chi phét ra birc xa o va biic xa p.
Thoi gian ban rd dbi voi bire xa o 1a 24 phit, dbi v6i birc xa B 1a 36 phit. Hoi thoi
gian ban rd cua mau la bao nhiéu?

A. 36 phut B. 20,8 phut C. 60 phut D. 14,4 phut



bapan: D
Néu madu phong xa cé nhiéu kénh phédn rd véi thoi gian bdn rd twong ing t thi thoi
. foa L A .1 1 - .
gian ban ra t cua mau dwoc xdc dinh boi cong thirc —= Zt_ Do do mau da cho co
i '
thoi gian ban ra
ity 2436
t,+t,  24+36

= 14,4 phuat

Cau 19
Mot khung day dan hinh vuéng dit trong tir truong déu B, mit phang cia khung
vudng goc voi phuong tir truong nhu trong hinh ve€. Khi dang khung day nay dugc
chuyén déu sang hinh tron trong cting mit phang, trong khung diy c6 dong dién hay
khong?

A. C6 dong dién theo chiéu kim dong ho.
B. Khong c6 dong dién.

C. C6 dong dién nguoc chiéu kim dong ho.
D. Khong c6 két luan gi.

Pap an: A

Hinh tron cé dién tich [ém hon hinh vudng c6 ciing chu vi. Vi vdy, trong thoi gian bién
doi khung hinh vudng thanh khung hinh tron, tir théng qua dién tich khung tang lén,
trong khung xudt hién dong dién cam iing. Theo dinh ludt Lenz, dong dién cam vmg
sinh ra tir truong nguoc chiéu véi tir triong B. Do dd, dong dién cam img cé chiéu
theo chiéu kim dong ho.

Cau 20

Cho mot vat khdi lugng m, nhi¢t dung riéng C, ¢ nhiét do 500K, tiép xuc voi vat
giong hét n6 ¢ nhiét d§ 100K. Hai vat dugc cach nhi€t vdi moi truong xung quanh.
Hoi entropy cua hé tang mot lugng bao nhiéu?

A. (4/3)mC B. mC In(9/5) C. —-mClIn(5/3) D. mCIn(3)
bapan: B )
Nhiét do cuoi cua hé la 300K. D¢ bién thién entropy cua hé la
300 300
As= | medl, | MEAT _ i 1022 41039 )= e in 2
T 500 100 5

500 100



