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Céau1
Dé mé ta tir trudng, ngudi ta dung cac dudng c6 mii
tén dé chi duong sirc ciia nd. Hinh nao trong céc
hinh dudi day khong mo ta tur truong?

=3
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Céu 2
Luc can F ciia khong khi tac dung 1én 6 t6 chuyén
d6ng véi tbe do v trong khong khi c¢6 mat d6 D dugc
biéu dién qua dién tich mit trudce S cia 6 td va mot
héng s6 khong thir nguyén C bai biéu thirc
A. F=CDSv. B. F=CDS.
C. F=CDSY. D. F=CDV/S.
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Cau3
Nguoi ta ddt néng n mol khi 1i tuong hai nguyén tir
& ap suat khong doi. Ti sO gilta phan nhiét lugng
dung dé lam tang ndi nang cua khéi khi va nhiét
lwong toan phin cung cap cho né 1a
A.5/7.  B.3/7. C.2/5. D. 3/5.
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Cau4
Vat nho khéi Iugng M truot khong ma sat tir A dén
B: qua chd 16m X hoic chd 161 Y (dang nguogc nhau).
Biét d6 dai AB trong hai truong hop bing nhau, van
tbc ban dau 1a v,. Pudng trugt nao mit it thoi gian

hon? i
A [ — X B

A. DBuong qua X. B. Buong qua'yY.

C. Khong két luan dugc.  D. Thoi gian nhu nhau.
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Causb
Treo mot binh nudc trén mét soi ddy. Thanh binh co
mét 16 nhdé nén nudc chay ra theo qui dao parabol.
Gia sir soi day bi dirt va binh roi thing xudng do tac
dung cua trong luc. Bo qua suc can cua khong khi va
sirc cang mit ngoai. Két luan nao sau day la dung?
A. Nudc tiép tuc chay nhu cii nhung luu lugng giam.
B. Nudc chay ra theo quy dao la duong théng.
C. Nudc chay ra theo quy dao cong hudng xudng.
D. Nudce khong chay ra nira.

OLYMPIC VAT LY SINH VIEN TOAN QUOC LAN THU XIIl
VONG THI TRAC NGHIEM

Cau 6
Bén con lic cing khdi lugng va co chiéu dai nhu hinh v&,
dugc treo trén mot soi ddy cing thing gitra hai diém cb
dinh. Khi kich thich dé con lic A dao dong vé6i bién do nho
thi cac con lic con lai ciing dao dong véi bién do goc oy,
aeva oy tuong tmg. Bé qua moi sirc can. Két luan nao dudi
day la dung? A B COD

L L 2L/3

L 3L/2
A. 0 16n nhat.

C. ayp, 16n nhét.

B. o, 16n nhat.

D. og=0ac=ap.
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Cau7

Chu ky béan ra cta cic hat pion 1a 1,8.10%s. Chum
hat pion, tr mét nguén, duogc phat ra véi van toc
0,8c, trong d6 ¢ = 3.10% m/s 13 van tde 4nh sang
trong chan khéng. Sau quang dudng dai bao nhiéu
thi mot nira s6 hat pion trong chium bi phan ra?
A.3,52m. B. 4,32 m.

C.72m. D. 10,2 m.

Cau 8

Hai vat P va Q gidng nhau, cing khdi lugng m, dugc gin
vao hai 10 xo giéng nhau. Ban d4u, hai vat & vi tri d& hai 10
X0 0 trang thai ty nhién (hinh v&). Sau d9, hai vat duoc giir &
vi tri ma 10 xo bén trai bi nén mot doan A/2, bén phai bi nén
mot doan A, v6i A dii nho dé dinh luat Huc (Hooke) thoa
man. Hai vat dugc tha ra cung mét luc. Chiing va vao nhau
va dinh lai 1am mot. Bién d6 dao dong cua ca khdi 1a

A2 +— —A
ANN NP QT ANANAN

A. A2 B. A/4. C. 2A73. D. 3A/4.
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Cau)9
Xét hai phan ung 1. 23U -2 Th+iHe; 2. *SU -7 Pa+H
Cho khéi luong hat nhan 238U = 238,05079 u,
24Th = 234,04363 u, *He = 4,00260 u, 2’Pa = 237,05121 u,
1H =1,00783 u, véi u = 931,5 MeV/c2. Phét biéu nao dudi
day la dung?
A. Phan tng 1 xay ra tu phat.
B. Phan ung 2 xay ra tu phat.
C. Ca hai phan ting déu tu phat.
D. Ca hai phan tmg khong thé xay ra tur phat.

Cau 10
Mbt vat co khéi lugng 2 kg chiu tic dung cia mot
luc c6 do 16n thay ddi theo thoi gian (hinh v&). Ban
d4u, vat ding yén. Sau 10 gidy van toc cua vét 1a
FON)

20

t(s)

0 2 4 6 8 10
A. 20 m/s. B. 50 m/s.
C. 70 m/s. D. 26 m/s. 10
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Cau 1

Mot nguyén tir hydro & trang thai co ban cd dong
ning T dén va cham voi mot nguyén tir doteri (mot
ddng vi ciia hydro) dang dung yén & trang thai co
ban. Biét ning lugng ion hoa cta nguyén tir hydro 1a
13,6 eV. Bé quang phé thu dugc c6 vach mau do, T’
phai c6 gia tri ti thiéu bing

A.27.2¢eV. B. 18,2 eV.

C.13,6eV. D.242eV.

Cau 12

Mot khéi khi 1y twong chira trong dng hinh try
duong kinh d = 5 mm. Khéi khi c¢6 chiéu cao L, tinh
tr day 6ng va bi ngan véi khong khi bén trén boi
mot giot thuy ngéan khéi Iugng m = 2g. Néu lat
nguoc dng rt nhanh thi khéi khi bi giit trong 6ng c6
chiéu cao L,. Biét ap suat khi quyén 1a 105 Pa. Ti s6
L,/L, c6 gia tri bang

A.098. B.1,12. C.1,02. D.1,25.
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Cau 13
Trén hinh v& 1a phac hoa mt Ong sdo tric.

= > )
Q ¢ specasas |
Linhéi Li phim

Nitkin * —

(]—[q—;ﬁ’nﬁn::ﬁ>
Cho téc d6 4m trong khong khi 1a 330 m/s. Mudn
s4o phat ra 4m La co ban c6 tin s6 435 Hz thi phai

khoét 15 phim cach 16 thdi mot khoang bang
A.0,19m. B.0.25m.
C.0,38 m. D. 0,76 m. o

Cau 14
Mot vat M doi xung cau véi khoi lugng riéng 1a
P, =const khir <R

PII=10 khir> R
Cuong d0 truong hap dan g cua M 1a ham cua 7, bicu
dién boi hinh
g g g g
: N
iR 1 Ri~r R r R r
A B C D
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Cau 15
Trong mot thi nghiém Y-ang, khoang cach giira hai khe la d,
budc séng anh sang 1a L. Cuong do anh sang t6i khe 1 bang
4 1an cuong d6 anh sang téi khe 2. Phat biéu nao 1a dung?

A. Néu )\ =d thi man chén chi c6 mot vét sang.

B. Néu A <d <2 thi ngoai vét sang trung tdm con c6 it
nhét mot vét sang nita.

C. Néu cudng d6 anh sang toi khe 1 giam dé bang cudng do
4nh sang téi khe 2 thi cudng do cac van sang va tbi ting lén.
D. Néu cudng d6 anh sang toi khe 2 ting dé bing cuong do
4nh sang téi khe 1 thi cuong do cac van sang va tbi ting lén.

15

Cau 16
Mot chlixm anh sang trgyén,
qua khoi thiy tinh chiét suat n, \
¢ dang hop chit nhat va bé day d \/\ \/ \ﬂ

Chum sang t&i vudng goc véi bé
mit khéi thiy tinh (hinh v&).

S6 budc song cua song anh sang trén chiéu dai d trong khbi
thity tinh 13 k, va s6 bu6c song trén chiéu dai d trong khong
khi 14 k.. TY 86 (k,— ky)/kyy 12

A.n -1 B. 1/(n,+1).

C.n/(n +1). D. (n,— D)/,

— 4 —
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Cau 17
Cuong d6 dong dién trong day din
ACDE 14 3,0 A. Néu a = 30°, ban A
kinh cua cung tron CD la 0,6 m, thi ¢
d6 16n va hudng cua cam ung tir tai .
tam P cta cung CD la

A. 1,31.107 T va huéng vé phia sau to giy.
B. 2,62.10-7 T va huéng ra phia trudc tor gidy.
C. 1,31.107 T va huéng ra phia trudc to giy.
D. 2,62.1077 T va huéng vé phia sau t& gidy.

Cau 18
Mot qua cau dién moi ban kinh R,
tich dién voi mat do dién tich p
déng nhét, tac dung lyc F, 1én dién| © R;
tich ¢ dit tai diém P cach tim qua " _
cAu mot khoang 2R. Tao mot 16
héng hinh cau ban kinh R/2.
Qua ciu ¢6 16 hdng tac dung luc F, 1én dién tich ¢
ciing dit tai diém P. Ty s6 F,/F, biang
A.12. B.7/9. C.3. D. 7.
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Cau 19
Trong mét phan tich quang phd phat xa ctia nguyén
ti hydro, nguoi ta théy ¢6 ba vach mau. Quang phé
phat xa trén c6 bao nhiéu vach?

A. 3. B.5. C. 10. D. 15.
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Céu 20

Bén qua cdu rong tim: ddng, chi, nhém, thép cing

khéi lugng m, cing ban kinh ngoai R. Mdi qua ciu

déu c6 phan rdng va phin dic dong tim. Cho céc

qua cdu nay dong thoi lan khéng truot cing van toc

ban du tir dinh mdt doan déc. Céc qua ciu nay s&
lan dén chan déc theo thir tu la:

A. chi, déng, thép, nhom.

B. nhom, thép, déng, chi

C. ddng, chi, nhom, thép.

D. thép, nhom, dong, chi

20
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Pap an Cau 1

Tir trudng 1 loai truong khong c6 ngudn, dudng st
1a duong kin.

Papan: C

Pap an Cau 2

Dit luc can F = CD%SPyr,

Ta ¢6 phuong trinh thi nguyén
[MLT?]=[ML>3] [L?]F [LT']7 =M* L3a2B+r 7,
Tudosuyraa =1, y=2, f=1.

Vay luc can F = CDSV.

Papan: C

OLYMPIC VAT LY SINH VIEN TOAN QUOC LAN THU XIIl
VONG THI TRAC NGHIEM

OLYMPIC VAT LY SINH VIEN TOAN QUOC LAN THU XIIl
VONG THI TRAC NGHIEM

Pap anCau 3
Nhiét luong toan phan cung cap cho khoi khi
AQ =nC AT
Bién thién ndi ning ciia khdi khi
AU =nC,AT
5 7
Mat khac CV=5R C"ZER
. AU S
Do d6 A0 7
Papan: A s

Dép an Cau 4

Nang lugng ctia vat M bdo toan trong qua trinh
chuyén dong. Khi truot qua chd triing, thé ning giam
nén dong ning ting. Do d6 van tbc & X 1én hon 6 Y,
thoi gian chuyén dong & X it hon &' Y.

Papan: A
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Pap anCau s

Nudc chay ra 1a do chénh léch 4p suét trong long
chit l6ng tai 15 thung so voi 4p sudt bén ngoai khi
quyén. Khi binh roi, moi ph?m tr nu6e va binh déu
chuyén dong voi cing gia téc trong truong. Do d6
khong con hién twong 16p nude phia trén nén xudng
16p nudce phia dudi. Ap suét tai moi diém trong long
chit 1ong déu bang nhau va bing ap suét khi quyén,
dan dén nuéc khong chay ra khoi binh.

Papan: D

Pap an Cau 6
Céc con lic A va C nhu nhau nén co cing tin sé dao dong
riéng. Do hién tugng cong hudng, con lac C s€ dao dong vdi

bién d6 goc 16m nhét so vdi cac con lic B va D.

Papan: B
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Dap an Cau 7
Trong hé quy chiéu ngudi quan sat, chu ky ban ri ciia pion
la T,
T=
v2
-
C

Vi 1y=1,8.108s, v=0,8c, ta ¢6 T = 3.10" s. Khi s6 hat
trong chum giam di mt mira thi chum hat da di dugc quang
duong d=0,8ct=7,2 m.

Papan: C
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Pap anCau 8
Ky hiéu v, va v, 1a van tdc ctia P va Q ngay trudc khi dinh
vao nhau, v 14 van tc ciia ca khdi ngay sau khi chung dinh
lai, X 14 bién do dao dong ctia ca khdi. Ta co
2
%mvﬁ:%k[g] %mv§=%kA2 %(Zm)v2 =%(2k))(z
k 14 do cimg ciia mdi 16 xo. Tur d6 suy ra

vl:\/gé vZ:\/EA V= ﬁX

m 2 m m

Theo dinh luat bao toan dong lugng,

mv, —mv; =(2m)v =>A-A2=2X = X=A/4
Piapan: B
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Pap anCau 9
Nang lugng dugc giai phong trong phan Gng 1 1a
Q =1(238,05079 — 234,04363 — 4,00260)uc?
=0,00456.931,5=4,25 MeV.
Doi voi phan ing 2, ta ¢
Q=1(238,05079-237,05121 - 1,00783) uc?
=-10,00825.931,5=—-7,68 MeV.
Phén ung vai Q > 0 méi co the xay ra tu phat.
Pap an: A
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Péap an Cau 10

dv(t)
dt

a(= YO = ()= Jdr at)=~[ar F@)

0 my
voi a 1a gia tde cua vat. Do d6
dién tich cia dd thi F(t) = van tdc x khdi lwong.
Vay van tdc cia vat 13 v =100 Ns / 2 kg = 50 ms.
Papan: B
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Pap an Cau 11
Vach mau dé dugc tao thanh khi nguyén tir hydro chuyén tir
mtrc kich thich 7 =3 v& mitc kich thich n = 2. Do d6 dé
trong quang phd thu duge c6 vach mau dé thi it nhat mot
trong hai nguyén tir phai bi kich thich 1én mtc n =3 c6 nang
luong —E/n2.
Theo dinh luét bao toan xung lugng va nang lugng, dong
ning ctia hé sau va cham t5i thiéu bing

PH[2(my+m,)] = TA1+mym,) = T/3.
Ttre 1a @& c6 duge vach mau d6 thi
T+2(-E)>T/3+ (- E/9) + (- E)hay T>4FE/3=18,2 ¢V.

Piapan: B

"
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Pap an Cau 12
Khi nam phia dudi giot thity ngan, ap suat cua khoi khi la
Pi = Pom *%
Patm’ ép suat khi quyén, A: tiet dién ngang cua 6ng chua.
Khi nam phia trén giot thity ngan, ap suat cua khoi khi la

_mg

P2 = Pan ==

Khi 1t nguoc dng, nhiét d6 cua khdi khi khong ddi, do d6 tir
pV=nRTtacop,V; =p,V,suyra

L _p_Puntt Ap="8 10Pa = Lo
L P Pun—t 4 L

Papan: C 12
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Dap an Cau 13

Khi ta thbi vao 15 thdi, khéng khi trong éng sdo dao dong.
Séo phat ra 4m thanh néu dao dong cua khong khi trong
long dng séo tao nén song dung. Vi dng sdo hd ca hai déu
(16 thdi va 16 phim) nén ta c6 biéu thirc L = nA/2, trong d6 L
1a khoang cach gitra 15 thdi va 15 phim, A 1a budc séng cua
am co ban, n 1a s6 nguyén cho biét Am phat ra 1a hoa ba bac
mAy cta am co ban. Néu 4m phat ra 1a 4m co ban thi n = 1.
Do d6

L=22=v/(2f) =038 m.

Pap an: C

DPap an Cau 14

Khi » <R thi g ti 1€ voi r.
Khi >R thi g ti 18 v&i 1/72

Papan: C
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Pap an Cau 15

Trong thi nghiém Y-ang, vi tri cac van sang dugc xac dinh
béi biéu thirc

dsin® =0, A, 2, 32, ...
Néu d = A, trén man chin chi co vét sang trung tAm vi vét
sang bac tiép theo nim & vd clng.
Néu A < d <2 thi ngoai vét sang trung tim con co hai vét
sang nita ndm & hai bén vét sang trung tam.
Néu cuong d6 anh sang t6i khe 2 ting 1én thi cudng do cia
vét sang tang 1én va cuong d6 ctia vét tdi s& giam di.

Pap an: A

bap an Cau 16

Sb bude song anh sang co trén chiéu dai d 1a

ol

A v

14 bude song, f1a tAn s6, v 12 van tdc ctia 4nh sang, v = c/n,
c 14 tdc d¢ anh sang trong chan khong. Khi truyén trong cac
mdi truong khac nhau, tin s6 ciia song anh sang khong thay
db6i. S6 budc song co trén chiéu dai d trong khéng khi va
trong thuy tinh la
d df df
T T TNy

A Vu €

Pap an: A

LU AN el TR

' t
v, c Tk

Ky = va k,

_d_
=

'
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DPap an Cau 17
Chi c6 dong dién chay trén cung tron CD mai gay ra tir
truong ¢ P. T truong gy boi dong dién tron ban kinh R tai
tam cua hinh tron la potal

2R
Vay dong dién CD gay ra tir truong tai P ¢6 cam tng tir la

p=tal 30 56 07T
2 R'360

Papan: D

Pap an Cau 18
Goi Q la dién tich ctia qua cau va F 1a luc gdy boi qua ciu
ban kinh R/2 tich dién trai diu véi Q c6 cing mat d6 p va
nam tai vi tri 15 hong thi F, = F, — F. Ta c6

0q 0'q 4 (RT
=k =p2al2
2TV 4RE T BRI2)Y 9'=r3715
7,99 Fz_7
= F='4% = 2="
*736 R F 9

Pip an: B
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Pap an Cau 19
Phé phat xa ddy du ciia nguyén tir hydro ¢6 bén vach
mau (do, lam, cham, tim) twong tmg v6i bén dich
chuyén tlr cac mirc kich thich thir hai, ba, bén va
nim vé murc kich thich thir nht. O day chi c6 ba
vach mau tirc 13 ¢c6 mot vach bi thiéu. D6 1a do
khong c6 nguyén tir nao duge kich thich 1én murc cao
hon mttc 7 = 5. Vi thé s6 vach trong quang phd noi
trén s€ 1a N = n(n-1)/2 =10.
Papan: C

Pap an Cau 20

Do cao cuia dc 1 H, van tdc ban dau ctia cic qua cau la Vo-
Theo dinh ludt bao toan co ning ta ¢6 van tdc ciia qua ciu &
do cao i
_ ve +2g(H —h)

I
mR?
Néu khéi luong riéng cta qua cdu cang nho thi vat lidu lam
quéa ciu s& phan bé gin tAm ciu hon, mémen quén tinh s&
cang nho. Do d6 cac qua cdu lan xudng chan déc theo thi tw
khdi lugng riéng ting dn: nhém, thép, ddng, chi.
Piapan: B

1+

20






