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CAU HOI TRAC NGHIEM

Caul

Mot thanh nam cham dugc dat ¢ gitra hai vanh dan dién nhu trén hinh v&. Hai vanh dugc gén
vao mot thanh ray va cach dién voi thanh ray. Cac vanh c6 thé chuyén dong khong ma sat trén
ray.(Mat phang cic vanh song song v&i nhau, vudéng goc v6i nam cham va thanh ray). Néu
dich chuyén nam cham vé bén phai thi cic vanh sé& thé nao?

A.  Cahai dimg yén .
B.  Ca hai chuyén dong v¢ bén trai
C.  Cahai chuyén dong v€ bén phai ‘
D. Vanh 1 ding yén, vanh 2 chuyén dong vé bén phai
1 2
Pap an: C

Khi di chuyén nam cham vé bén phdi, tir théng qua vanh 2 tang, tir théng qua vanh 1 gidam.
Theo dinh luat Lenz, trong cac vanh xuat hién dong cam vung co tac dung chong lai sy thay
doi do. Vi vay, ca hai vanh déu chuyén dong vé bén phai.

Cau 2
Anh sang don sac di qua khe don c6 d6 rong 0,01 cm tao ra trén man hinh cach xa 1 m cuc
tiéu bac mot cach cuc dai trung tam mdt khoang 0,59 cm. Hay xé4c dinh budc soéng cua anh

sang.
A. 1,18 x 10" cm B. 590x10*cm
C. 1,18x10° cm D. 590x10° cm
bapan: D i i
Trong nhiéu xa qua khe don, cuc tiéu bac m dwoc xac dinh boi biéu thirc
sin@zmi , m==%1,£2, ...
a

’ N ga A o , X .. \ , , \ .2 £ .
trong do a la do rong khe. Mat khac, tan@ = g voi x la khoang cach tir cuc tiéu den cuc dai

trung tam, d la khodng cdch tir khe dén man hinh. Vi d >> x nén cé thé ldy gan ding
. A
tan@ ~sin @ = > , hay iz|m|— ,trdorutra A= @
d d a |m|d

Thay gia tri 6, ta nhdn dwoe A =5,90x 107> cm.

Cau3

Mot hat alpha duoc ting tc tir trang thai dimg yén dén trang thai c6 tdc do rat 16n. Bé gia toc
hat phai tié}l tén népg lugng E = 1,0754 x 10?7 J. Khéi lugng cua hat alpha 1a my = 6,6442 x
10%" kg. Tbc d6 cudi cua hat alpha 1a



A, 090c B. 093¢ C. 0,96 ¢ D. 098¢

Pipan: B
Béng nang T ciia hat bang nang lwong tiéu ton E. Mdt khdc, T = (m — mg)c’ . Do dé,

-2
2
o1 yler hay ﬂzsv—zzl—( T2+1}.

mgpcC
J1- 52 c moc

Thay s6, ta nhan dwoc v ~0,93c .

Cau 4

Mot con dori‘bay vé6i toe do on Qinh v =4 m/s phat ra &m thanh c6 tan s6 £= 90 x 1Q3 Hz. No6
bay ngang vé phia birc tuong thang ding. Con doi nhan dugc am thanh phan xa c6 tan so (toc
dd am trong khong khi 1a vo = 330 m/s)

A, 922x10°Hz B. 892 x10°Hz

C. 882x10°Hz D. 87,2x10°Hz
Papan: A i o
Vi con doi bay vé phia buc twong nén am thanh do no phat ra doi vao twong sé co tan so
fi= f

a l—v/vo

tin s6 f» =f1(1+V/V0)=f[

. Am thanh phdn xa ciing ¢6 tan sé f;. Con doi nhdn dwge ém thanh phan xa c6

1+v/vg

~922 x10° Hz.
1-v/v

Caus

Hai chiéc binh dugc nbi thong nhau qua mdt cai van. Ban dau van dong, mot binh chtra n; =
1,0 mol khi oxy & nhiét @ T, = 241 K, binh thir hai chira n, = 2,0 mol khi oxy ¢ nhi¢t do T, =
361 K, 4p suét khi trong hai binh bang nhau. Ngudi ta md van dé hai binh thong nhau. Sau khi
khi trong hai binh & trang thai can bang, hiy xac dinh do bién thién entropy ctia hé. Biét cac
binh ¢6 vo cach nhiét li tuong va xem khi trong céc binh 1a khi 1y tuong.

A, 15K B 1,9 J/K C. 22JK D. 25JK
Pap an: A

Qud trinh dién ra khi mé van dé hai binh théng nhau la qud trinh dang dp. Ky hiéu T la nhiét
do cua khi trong hai binh khi o trang thadi can bang. Ta co cac phuwong trinh

PVI Zl’llRTl , PV2 Zl’lzRTz . P(V1+V2)=(I’l1+l’l2)RT
Suyra  T="11EMD 55
nm+nyp
D¢ bién thién entropy cia khi trong cdc binh la
T T
AS;=mC,In— ASH =n,C,In—
1 1~p Tl 2 2%p T2

trong do C, la nhiét dung mol ddng dp ciia oxy. Vi nhiét do cia khi trong cdc binh khéng cao
nén co thé bo qua dong gop vao nhiét dung riéng cua cac bdc tw do wrng voi dao dong cua cac

nguyén tir trong phdn tr oxy. Do do C,, =(§+ljR. D¢ bién thién entropy cia hé la

ASZASl-i-ASz :CP I’llll’l£+l’l2h’1£ =1,5 J/K.
I )



Cau 6

Mot nguyén tir hydro chuyén dong véi toc do rat nho so véi toc do anh sang va va cham véi
mét nguyén tir hydro khac ding yén. Ca hai nguyén tur déu ¢ trang thai co ban. Toc do tbi
th1eu ctia nguyén tir chuyén dong l1a bao nhiéu de Va cham khong dan hoi co6 thé xay ra? Biét
rang nguyén tir hydro ¢6 khdi luong 14 1,67 x 107 kg va niang lwong ion héa 13,6 eV (1 eV =
1,6 x 1077 1.

A, 442 x10% m/s B. 5,10x10*m/s
C. 625x10*m/s D. 7,22 x10%m/s
Papan: C

Téc dg t6i thiéu ciia nguyén tir la toc d¢ ma khi xét trong hé quy chiéu khoi tam, sau va cham,
ca hai nguyén tir dirng yén nhung mot nguyén tu 6 trang thai kich thich thir nhat con nguyén
tir kia van & trang thdi co ban. Cac mire ndang lwong ciia nguyén tir hydro dwoc cho béi biéu

thirc E, = 13 6

. Ky hiéu v la toc dé ciia nguyén tir chuyén déng trong hé
n?

quy chiéu phong thi nghiém. Trong hé quy chiéu khoi tam, hai nguyén tir chuyén dong déi dau

nhau voi cung toc do v/2. Do do ta co

2
21m(3j __136 136\

Twr do suy ra vy, = 6,25 x 10* m/s .

Cau7
Véc to cuong do dién truong cua mdt song anh sang la

E= ) [;c sin(ot —kz) + ;/sin(wt —kz —%)} ,

trong do x va y lan luot 1a véc to don vi hudng theo truc x va y. Trang thai phan cyc cta
anh sang nay la

A. Phan cuc tron trai B. Phan cyc tron phai
C. Phan cuc elip phai D. Phan cuc elip trai
Pap an: A

Dé dang thay neu nhin nguoc chiéu truc z, diém dau cua vec to dién truong chay trén duong
tron nguoc chiéu kim dong ho. Do do anh sang nay co phan cyc tron trdi.

e
N

bl 4

Cau 8
Mot hat khéi lugng m chuyén dong mét chiéu trong thé



ax2 x<0
V(X) = )

bx? x>0
trong d6 a va b 1a cac hing s duong, a #b. Néu hat co nang luong E thi chu ky chuyén
dong cua hat 1a

CEEE

c. 2z |2 D 2Jm

. T—FF—
a+b Ja++/b

Pap an: A
Diém quay ciia hat la xy =—E/a va x, =\ E/b .

Chu ky chuyén déng ciia hat dwoc cho boi biéu thirc

9 dx 2 dx

=2
)}[\/2(E—ax2)/m ' 0 \/2(E—bx2)/m

0 dy

El s

=2m

Cau 9

Mot hé ¢6 N hat, N >> 1. Mdi hat chi ¢6 thé & mot trong hai trang théi nang lugng E, hoac
Eote v6i€>0. Néuhé & trang thai can bﬁng nhiét c6 nhiét do T thi sb hat trung binh c6 nang
luong E, 1a

N
PN al

-¢/kT
B. ——— . —— D. Ne™*?

@

Pap an: B
Trong trang thdi can bang ¢ nhiét dg T, xdc sudt hat nam ¢ trang thdi ¢é nang heong E la

W = Ae_E/kT, trong dé6 A la hé sé chudn héa dwoc xdc dinh tiv diéu kién Az e B/ —1

E
Trong truong hop da cho, ta co
Eo /kT
_ _ e
A(e EoIKT (E0+g)/kT):1 4= .
1+ ¢/
S6 hat trung binh c6 nang lwong Ey la
—Eq/ kT N
Ng. =NAe 0 =

4



Cau 10
Hay tinh dién trd giita hai ddu A va B ctia mach dang thang v6 han nhu trén hinh v&. Cho R =
30Q ,Ri=1,0Q ,R,=2,0Q .
A R R R

1 1 1
— | L1 L 1

I R R R

—1_ | [ 1| 1
R, R, R,

A 13Q B. 1,6Q C. 19Q D. 2,1Q
Pap an : C ]
Goi r la dién tro cua mach da cho. Co thé vé lai mach nay nhuw sau :

A
R
I:IR r
B Ry
Ta c6 o, r
4 R R1+R2 +r
Dé dang thu dwoc
r:%[—(Rl +Ry)+ (R + Ro)(Ry + Ry +4R)|= 1,90
Cau 11

Hinh v& bén mo ta quy dao elip cua mdt vé tinh chuyén dong quanh trai dat Q. Tai diém 1, vé
tinh & gan trai dat nhat, khoang cach 1a R. Biém 2 la diém cach xa trai dat nhat, khoang cach
tdi trai dat 1a 3R. Toc do cua v¢ tinh tai cac diém nay théa man

A vi=v B. v»,=3v; C. vi=3v, D. Khong da thong tin

Pap an: C

Tai diém 1 va 2, vin téc ciia vé tinh cé phwong vudng géc véi dwong noi vé tinh véi trdi dat.
Lay tradi dat lam goc toa do, moé men dong lwong cua vé tinh tai cdac diém nay lan luot la L, =
mviR ; Ly = mvy 3R. M6 men dong luong cua vé tinh la dai lwong bao toan : Ly = L, . Do do
V1 = 3V2 .



Cau 12

Hién nay, chu ky quay quanh qua dat ctia mat trang 1a T. Néu mat trang co khéi luong 16n gip
2 lan khoi lugng bay gio ma ban kinh quy dao quanh trai dat van nhu cti thi chu ky quay
quanh qua dat la

A. T B. T/4 C. T2 D. 2T

Pap an : A

Theo dinh ludt Kepler 3, T /R’ = const. , trong d6 T la chu ky quay, R la mét nira truc chinh
cua quy dao elip (hay ban kinh cua quy dao tron). Néu khoi lwong mat trang thay doi nhung
ban kinh quy dao khéng doi thi chu ky quay khéng thay doi.

Cau 13
Sau khi hép thu mot hat no tron, mdt hat nhan phat xa mgt hat B~ sau d6 phan tach thanh hai
hat alpha. Gi4 tri (A,Z) cta hat nhan ban dau 13 (A 1a s6 khéi, Z 1a nguyén tir s6)

A, (6,2) B. (6,3) C. (72 D. (7,3)
Pap an: D
Ky hiéu hat nhdn ban dau la le , ta co phuong trinh phan ing
24X+(%n —> e +2 §He .
Tur do suy ra A+1=2x4=8 —> A=1T7
Z+0=-1+2x2=3 —> Z=3

Cau 14

Khi chiéu anh sang don sdc ¢6 budce song A 1én mat bé mat kim loai, thé ham ddi véi dong
quang di¢n 1a 3V,. Néu chi€u cling bé mat dé boi anh sang c6 budc song 2A thi thé ham 1a V.
Gi61 han quang dién cua kim loai d6 la

A, 302 B. 5A2 C. 3 D. 4A
bPapan: D
Ky hiéu Ey la cong thoat cua kim logi da cho, ta co cac phwong trinh
he hc
——Ey =3V , ——Ey =V,
1 0~—-°%0 21 0 0

Do do, Ey = 4]:_/c1 . Vay gioi han quang dién cua kim logi da cho la 1y = 41.

Cau 15

Tim nhiét dung riéng dang ap (¢ nhiét do khong qua cao) ctia mot hdon hop khi gdbm 3 mol
agon Ar va 2 mol nito N, , biét khéi lwong mol cua agon va nito 1a u 4 =40 g/mol va
HN, = 28 g/mol

A. 658 J/kgK B. 568 J/kgK C. 58JkgK  D. 685JkgK

Pap an: D
O nhiét do khéng qud cao, cé thé bo qua déng gép cia cac bic tir do g voi dao dong cua
nguyén twr trong phan tir vao nhiét dung mol cua chat khi. Do do, nhiét dung mol dang ap cua



Arva N, la CP(Ar) zgR , CP(NZ) =%R . Nhiét luong can thiét dé nhiét dé cia hén hop

khi tang thém 1 K khi ap sudt khong doi la Q= 3Cpary +2CpN,) = 29 ><8 314J/K. Vay
nhiét dung riéng ciia hén hop khi la
-9 . 685 J/kg K .
3ugr+2un,

Cau 16
Gia sir trén hinh v& 1a d6 thi sy phu thudc sb khdi cia nang luong lién két riéng (ning luong
lién két trung binh img v61 mot nucleon) ctia cac hat nhan.

20 MeV

<D

g

B 8+

~

& 6T

en

£ 4T —
= :

o 2 . =

Yo ! !

Z 1

S6 khéi A

Duya vao db thi trén, hiy cho biét phat biéu nao dudi ddy dung :

A. Phan tng téng hop hai hat nhan c6 s khéi trong khoang 1 < A < 50 1a phan tng toa
nhiét.
B. Phan trng phan hach hat nhéan c6 sb khéi trong khoang 100 < A < 200 thanh hai manh 1a
phan tng toa nhiét. o
C. Phan ung tong hop hai hat nhan c6 so khoi trong khoang 100 < A < 200 1a phan Ung toa
nhiét.
D. Phan tng tong hop hai hat nhan c6 sé khéi trong khoang 51 < A < 100 1 phan tmg téa
nhiét.
Papan: D
Xetphan ng tong hop hat nhan X; + X - X . Ky hiéu M;, M, va M (A, A, va A) la khoi
liwong (s6 khoi) cua cdc hat nhan twong ng Phan ung nay la phan wng toa nhiét néu
(M, +M2)C > M = (A; +A2)mc - (M, +M2)C < (4; +Ag)mc —ME =

(Al +A2)m02 _(Ml +M2)C2 < (Al +A2)I71C2 —MC2
A1+A2 A1+A2

=F |, (1)

trong dé m la khéi heong ciia nucleon, El1,E2 va E la nang lwong lién két riéng ciia cdc hat
nhan twong wng. Mat khdc,
(A + Ay)me? — (M +My)c? 3 Ayme? — M c? N Ayme? —=Myc? =

=F1+ Ez
Al + A2 Al A2
Do dé, néu E1+E2<E )
thi bat dang thire (1) théa man, tirc la phdn vng tong hop dang xéet la phan wng toa nhiét.
Twong ty, doi véi phan vmg phdn hach X — X; + Xo, néu E<E|+E> (3)

thi phan ung nay la phan wng toa nhiét.



Cdc bdt dang thire (2) va (3) khéng théa man doi véi cac phan iing trong lya chon A, B va C.
Trong lyva chon D, hai hat nhan co 56 khoi trong khoang 51 < A <100 két hop lai tao thanh
hat nhdn c6 s6 khéi I6n hon 100 va nhé hon 200. Can cir do thi da cho, bdt dang thire (2)
thoa man, do do phan wng nay la phan vng toa nhiét.

Cau 17

Mot electron bay vao khoang khong gian giita hai ban ctia mot ty dién phang. Mat d¢ dién
tich trén ban tu la 0. Cuong do dién truong gitra hai ban tu 1a E. Trong khong gian gitra hai
ban tu c6 tir truong déu B vuong goéc voi dién truong E . Electron chuyén dong thang vudng
gbc voi ca dién truong E 13n tir truong B. Thoi gian electron di dugc quang duong 1 bén
trong tu la

N Y A L
o) oB Eol 803
to
-o
Pap an: A
Dién truong trong tu la E =2 . Péelectron chuyén dong thang, toc dg v ciia né phdi théa
€0
E Bl
man v=—=-2"" Thei gian electron di dwoc quang duong [ la t = ! = st
goB v ©

Cau 18

Mot nguoi c6 10 bo loc giéng hét nhau. Khi cho anh séang tréng di qua mot bo loc, anh sang sé
c6 mau do. Neu cho di qua ca 10 bo lgc, anh sang s€ cé mau xanh yeu. Do thi nao dudi day
mo ta dac trung truyeén qua cua mdt bo loc? (T 1a h¢ so truyén qua ctia bo loc).

Ta Ta
17" 717"~ | 0 A -
A. B
Xanh bo 3» Xanh bo Vk
Ta Ta
117" I 17"T71
C. D
Xanh bo 3» Xanh Po Vk
Papan: A

Khi anh sdng trang di qua bé loc ¢é ddc trng truyén qua trén do thi A, anh sang truyen qua
c6 bude séng trong ving xanh va dé. Mdc div bé loc ¢6 hé sé truyén qua nhé hon 1 doi véi
anh sang co budc song trong viung do nhung vi khoang buoc song nay rong nén cuong do anh

8



sang truyén qua tong cong c6 mau do Ién hon dnh sang mau xanh. Két qua la dnh sdng
truyen qua bé loc ddu tién sé co mau do.

Moi lan di qua bg loc tiép theo, cwong do tong cong ciia dnh sang mau xanh khéng déi, con
cuong do tong cong cua anh sang mau do lai giam. Do do, sau khi di qua 10 bo loc, dnh sang
mau doé cé cwong dd rdt nhé so véi mau xanh. Két qua la dnh sang truyén qua sé c6 mau
xanh.

Cau 19
Mot giot thity ngén hinh cau ban kinh R ¢6 dién dung C,. Nég két hop hai giot nhu vay thanh
mot giot 1on hon cling hinh cau thi dién dung C cua giot 16n bang bao nhiéu?

A. J2¢, B, g, c. 3¢, D. 3¢,

Pap an: B

Pién dung ciia giot thiy ngdn hinh cau ban kinh R la Cy = 4zeR. Hai giot thity ngdn bdn
kinh R két hop lai tao thanh giot thiy ngdn c6 ban kinh 2R . Do ds giot thuy ngan lon co
dién dung C = %/ECO.

Cau 20

Thé tich mot bot khi tang gép doi khi ndi tir day ho 1én dén miat nude. Xem chat khi 1a khi 1y
tuO’ng, b6 qua moi sy thay ddi vé nhiét do va lay khdi luong riéng ctua nude 1a d = 1000
kg/m®. Po sau ciia hd khoang

A. 2lm B. 10m C. 52m D. 1,4m

Pap an: B

Ky hiéu P la dp sudt khi trong bot khi, V la thé tich bot khi & ddy ho, Py la dp sudt khi quyén
tai mdt ho. Bé qua sirc cang mdt ngodi, vi nhiét & khéng doi, ta c6 PV = 2PyV , hay P =
2Py. Mt khéc, P = Py + dgh , trong dé g la gia toc trong truong, h la @6 sdu ciia ho. Suy ra h
= Py/(dg) . Thay gid tri s6, ta nhdn dwoc h ~10 m.



