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SJTU International Undergraduate Entrance Examination

(Physics sample exam papers)

— B8 (HE20%, BNE3 H. FNNERBFE N ERIELD
I. Single Choice problems (3 points each)
1. WA BT ] DA A B 3R 08 kgm?s2?

Which unit can be expressed in base units as kgm?s2?

A) £E joule
B) 41/l newton

C) maHr+ pascal
D) EL4% watt
2. RINTBURHE TC 2R AR S (P BT 26 2

What are the particles emitted by the spontaneous radioactive decay of an atomic nucleus during
the process of beta decay?

A) o
Alpha particles

B) i
Positrons

C) HTrifi
Neutrons

D) i
Electrons

3. WK, EBRIER AR, HERER. EHMIRE RS R AR A, RDEH

A clock works normally, Among the angular velocities and periods of hour,
minute and second hands,
A) R, FEK

Both the angular velocity and period of second hand are the largest;
B) RN, FE/N

The angular velocity of second hand is the largest, while its period is the smallest;
C) MR/, FMIHRA

The angular velocity of second hand is the smallest, while its period is the largest;
D) RN, RN

Both the angular velocity and period of second hand are the smallest.




4. W, BREN m WU Y o e e R R, AR KN

A frictionless pane is inclined at an angle a to the horizontal, as
shown. A block of mass m is placed on the plane and allowed to
slide down. The magnitude of normal force exerted on the block o

by the plane is
A) mgsina
B) mgcosa
C) mgtana
D) mgcota
5. WL ZWWIIRIGRE—EZizsh, A BV TS s— K,
Two masses, a and b move along a straight line. Their dependencies of displacements on time
are shown in figure. Which of the following statements is true?

A) W LAE 6o I ZIAHE
They meet at time #;
B) M. ZJ7E I ZIKIEE so
The distance between a and b at time ¢, iS so;
C) WHpEHR/NT LEER
The magnitude of velocity of mass a is less than that of mass b;
D) WuEuE Iz, LMhnEizs)
Mass a slows down while mass b speeds up.
6. WA LR —> T R HELAT Y R 2 2

Which diagram shows the pattern of the electric fied lines due to a negative point charge?

~Y

A B C D

7. AEA— R RISEN I o B, WZBRAE s RITIEARN 3s AR5 A

The graph shows the time dependence of velocity of a mass. Its o/m-s’]

acceleration at the end of first second and velocity at the end of third

second, respectively, are !
A) 4m/s?, 4m/s i
B) 2m/s?, 2m/s 0 2

N

t/s
C) 2m/s?>, 4m/s
D) 4m/s?, 2m/s

8. — A IS, PRI

An object moves with simple harmonic motion. The acceleration of the object is



A) T
constant;
B) & fRIAE BRI
always directed away from the center of the oscillation;
C) fEHRBNH LI K E
a maximum at the center of oscillation;
D) fEfIZL RSN OB A
a maximum at the extremes of the oscillation.
9. I B iy HL I Dy e Y ey L R S AR AL ?
Why are high voltages and low currents used when electricity is transmitted over long distance?
A) HLEEE] 5 I
Cables can be closer to the ground
B) WA EIKMIERE T
Electrons have a greater drift speed
C) /b 1 RER AR
Energy losses are reduced
D) LI T
Resistance of the power lines is reduced
10. X A1Y PABLERFFEIRERIREE, XA 4m?, 1Y BN 6m?®, S 1# A [R]—FhHE
A X LSRN 100Pa, 1Y P HIEMEA 50Pa. P& A THERE THIE)S,
wJa s A2
Two containers X and Y are maintained at the same temperature. X has volume 4m?® and Y has
volume 6m>. They both hold an ideal gas. The pressure in X is 100Pa and the pressure in Y is
50Pa. The containers are then joined by a tube of negligible volume. What is the final pressure
in the containers?
A) 70Pa
B) 75Pa
C) 80Pa
D) 150Pa
11.P FI'S Je—RiT 25 B 5| 755500 ERM s, Q AR 2R B ZBIT 2 b5l 11554
BRI R SIS B KT A B — N s
P and S are two points on a gravitational equipotential surface P
around a planet. Q and R are two points on a different gravitational  ,» .-
equipotential surface at a greater distance from the planet. The [ s
greatest work done by the gravitational force is when moving a mass | .
from o Sy
A) P F| S . .
Pto S
B) Q # R
QtoR
C) REP



RtoP
D) S #| R
StoR
12, R, HRR S E A IE R S Oy 12V IR M o, R P FE 2 AN
it EAE RS R AR Y 20Q, HLBR I TH O AT SR AL AR Ay HEL s, At S VS
e
The diagram shows a potentiometer and a fixed resistor connected across a 12V battery of
negligible internal resistance. The fixed resistor and the potentiometer each have resistance
20Q. The circuit is designed to provide a variable output voltage. What is the range of output

voltages?
fixed
resistor
20Q
Output
A) 0-6V
B) 0-12V
C) 6-12V
D) 12-20V

13. IS 300Hz FIAT BB N REER, GEBAHLBETTE BN 1.5m., ATHMEE N Z

/1>2

Two progressive waves of frequency 300Hz superpose to produce a stationary wave in which
adjacent nodes are 1.5m apart. What is the speed of the progressive waves?
A) 100ms!
B) 200ms’!
C) 450ms’!
D) 900ms’!
14, NEERREREAAR R TR A RALIER, WA RIRERE 7 v RS ?

The schematic below shows how energy is transferred in a refrigeration system. Which

statement explains why work is an input into this system?
e =)

. J

A) ORI AR AR IARE 7 B

Work is needed to move thermal energy against a temperature gradient




B) i/ A% A b R e A B A )

Work is needed to reduce the amount of thermal energy lost during transfer
C) ThAI TR A e (1 e B 2 PR IR RS T

Work uses energy from the cold reservoir to reduce the temperature of the system
D) g I F4 PV N Rl B 25 38 I i [ea v i A2 () FAR

Work adds energy to the cold reservoir to increase the heat flow to the hot reservoir

15, BRI R., IBEBIBET 20em, TR L SUAERE BIBLT Sem

b TR R 2
The diagram below shows how a concave mirror creates a real image of an object. The object
is 20cm from the mirror and the image appears at a distance of Scm from the mirror. What is
the focal length of the mirror?
* O
—
20cm
A) 2.5cm
B) 4cm
C) 25cm
D) 40cm

16. WA I — B w0 B LA O (RIS BE RSP, CLe & i (el O, 223 BiL
AR E NI B b (112 B [a] 2

A mass is thrown horizontally off a building at velocity 770 . As it touches ground, the velocity

o

is 5t . Assume air resistance is negligible. Time which the mass takes to reach ground is given

by

A)

B) 20

12
2 .2
O, 'vo)

g

12
2 .2
Uy 'Uo)

29
17. B DA o SRR B LIz, Gl —BOrE], BN o, HEERREA
Av, NI
A particle moves in a straight line with a constant acceleration a. After some time, its velocity

o |

o

reaches the value v, and the change of velocity is Av. Which of the following statements is true?

5



A) a 5o Jdim—EMFE
The directions of a and v, must be the same;
B) a 5 oyl —EMK
a must be in the opposite direction of vy;
C) a HAv Jjia—sE A
The directions of a and Av must be the same;
D) a 5Av 77— &M X
a must be in the opposite direction of Av.
18. W&, JFEF TR E S EAR KRS, BB T R RRUE, AR
TREAE R . REFARREAE, ZISHK IR R . RERIRE NS
RSB RN G (FERE RS AT 7D
A glass tube is closed at one end and is immersed vertically in a big bath of
mercury, as shown right. Air with certain mass is closed in the tube. At beginning,

the liquid level inside the tube is higher than the level outside. Keep the air

temperature constant and push the tube down. Which diagram correctly describes
the change of states of air in the tube during the process (arrows in the diagrams represent the

directions of the changes) ?

p p p p

4

0 7ae 0 0
A v B C D v

<v
<V

19. Wi, AKPHELERREI TN —%HIH%, AL BRI ERMW . — S XA
R AERT, WEREIFR A [ B eI nEEsh. WA A 2B, Higsm&E

Diagram shows a horizontal line representing an electric field line. A

p OO

and B are the two points on the line. A point charge with negative ¢
charge begins to move from A to B with constant acceleration.

Which of the following statements is true?
A) ZBER, J5 A A A
the magnitude of electric field increases from A to B and its direction is to the left;
B) TRIFFANAL, Jylllal A
the magnitude of electric field stays unchanged from A to B and its direction is to the left;
C) ¥R, it
the magnitude of electric field decreases from A to B, and its direction is to the right;
D) fREFAZE, Jlall A

the magnitude of electric field stays unchanged from A to B and its direction is to the right.

6



20. —FUTETEMORNT x BT AL RE, B a2 r=1s BRI, B b RIERS I AL
BER IAZAL I B G, B b HiA I HRED B ST REZ 1 a i

A simple harmonic transverse wave is

. . . y/m y/m
travelling in the medium along P
negative x-direction. The waveform at O|\1/2 3AS5/67 8x/m T3 T|OINZ 345 g

t=1s is shown in Figure a. The time a b

dependence of displacement of a point mass in the medium is shown in Figure b. This point
mass may be located at

A) x=0 KA1 s

x=0;

B) x=1m &5 A
x=1m;

C) x=2m AL A
x=2m,;

D) x=3 m &I M
x=3m

Z BRIUAES (108, /84 5. BIERE-NERIEDD
I1. Single Choice problems (4 points each)
21. &, WS IT L ARSI U B B ETSCE, P BOKARAE B — B BEAE R
AR A Tt
A U tube of uniform cross section is placed vertically, as shown in diagram. Air is

closed in the tube by two mercury columns. To increase the length of air column, we
should

A) RIS
increase the air pressure of surroundings;
B) /N
decrease the air pressure of surroundings;
C) fE U JEA I A B N ZKAR
add mercury into the left-hand side of U tube;
D) £ U B HA E A KR
add mercury into the right-hand side of U tube.

22. AR THHEEH MR T, ERREASHNEE 7. CHESNAETREN £
=—544¢eV, ABTHRISEEWE, ERATIIRRERIET

E, 0
SR TR, AR S TR R R L34y
Singly-ionized helium (He") is a hydrogen-like atom. The energy E -13.6eV
of ground state of He* is E1=-54.4eV. Its energy level diagram is
E, -544 eV

shown right. Of the photon or electron with energy listed below,
which can NOT be absorbed through the transition from the ground state of He* ?

A) 428 eV(ET)
photon with energy 42.8 eV;



B) 43.2eV(HT)
electron with energy 43.2 eV;
C) 41.0 eV(HT)
electron with energy 41.0 eV;
D) 54.4eV(tT)
photon with energy 54.4 eV.
23. a. b Al c =AMHTHNER, e, a A b AHEFFF, b Al AHERS. T

There are three electric charges a, b and c. It is known that the charge of ¢ is negative. a and b
attract each other, while b and ¢ repeal each other. Which of the following statements is true?

A) a b 7 IEH
The charges of @ and b are positive;
B) aflb#miiH
The charges of a and b are negative;
C) athfid, bTIEE
The charge of a is negative, while the charge of b is positive;
D) a7rIEE, b
The charge of a is positive, while the charge of b is negative.
24. W, PN Fis F BOR/MERE . HPTE RIIA 0 I 60 IR K 21 120° K I/ A,
a7
Magnitudes of two concurrent forces remain constant, as shown

right. With an increase of the angle @ from 60°to 120 the A
magnitude of resultant force R

A) ZHEK
monotonically increases;
B) Bk
monotonically decreases;
C) et KJaidi/h
first increases and then falls;
D)V UNEF: PN

first decreases and then increases.

o
0

25. B a M b RSB SRS T PN EA SRS BTE ISR (SR Mgiiiad
OEZ) ik, REMOER (L2 MAEFERSRE (BL M. THUEIERKZ

Anideal gas is taken through two cycles shown in Figure a and b. In Figure a, the cycle consists
of process A (solid line) and adiabatic process (dash line). In figure b, the cycle consists of
process B (solid line) and isothermal process (dash line). Which of the following statements is
true?



P p
. > N
Ea 0 &b v
P P \\\isothermal
0 0 y
Fig. a Fig. b

A) H. SIS RIS
The heats of both processes A and B are released;
B) . ZWid ARSIk
The heats of both processes A and B are absorbed;
C) Wy, Ll Pk
The heat of process A is released, while the heat of process B is absorbed;
D) HWRIREWIA, iR
The heat of process A is absorbed, while the heat of process B is released.

26. FEIEBHITHRN n=1.50 FIBFEHI L, EESSPRERN 10.0cm, M'EEK OKT
Wit Zel 4/3) TR ERE N

A thin lens is made of a glass of refractive index #»=1.50. Its focal length in air is 10.0cm. Its
focal length in water of refractive index 4/3 is

A) 10cm

B) 40cm

C) 30cm

D) 20cm

27. AR R ITAZ THON 3, S RA U, A B ARy 1243 4. U 6g
AR ZERL 50 S, IETR T B AR 20 N

The nucleon number of isotope of hydrogen, tritium, is 3. The half-life of beta decay of tritium
is 12.43 years. If you start with 6 grams of trittum, how much will remain after 50 years?

A) 0.3g

B) 0.37g

C) 0.75¢g

D) 1l.5g

28. WK, FEWIRCTATE LA, BT FARBREI R AT 12, Ho >, B
PR ER T S35 IR RN 5 0 Fa AT B, U 52

Two parallel wires carry currents, I3 and I> (11>12), which are going in the
opposite direction. The forces exerted on wires 1 and 2 are Fi and F, = L

respectively. Which of the following statements is true?



29.

30.

A) HEWE, H Fi>F
Two wires attract each other and F1>F»;
B) HEHF, HF>F,
Two wires repeal each other and F1>F»;
C) HMEMSI, H Fi=F,
Two wires attract each other and F1=F;
D) MEHF, H Fi=F,
Two wires repeal each other and F1=F».
e, RS ay b PAT A RBHIIANAS . VS SRR AS R BT AR S,
In the circuit shown right, the emfand resistances of two light bulbs remain '_r
R
-

constant. If the slide piece of slide rheostat moves from right to left,
A) a. b WIS

two light bulbs become brighter; R
B) a. b WIAT AN °

two light bulbs become darker;
C) afT2ess, bATAm

light bulb a becomes brighter, while light bulb » becomes darker;
D) a /A%, bR

light bulb a becomes darker, while light bulb b becomes brighter.

REE L a. by ¢ ZAKAE KT T, e EMmEEE, B E =TT H

Fefilo a by ¢ =P, A R EE A, o SEPMNECSE R, WEMZ BT 7

ol a

A frictionless circular ring is hung on three steel nails in the vertical wall,

as shown right. Ring contacts with three nails. The nail a is located at the

top of ring, while ¢ is located on the same horizontal plane with the center

of circle. Which nails exert elastic force on the ring?
A) e a b fy

Maybe only the nail a exerts a force on the ring;
B) mIRERA a. b WALA

Maybe only the nails a and b exert forces on the ring;
C) —ERA b, c A

Certainly only the nails b and ¢ exert forces on the ring;
D) a. b. ¢ —Ab—E#H

Certainly three nails exert forces on the ring.
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F—Way (FE 207, BE3 5. BIBERE—NIERIZN)
I. Single Choice problems (3 points each)

I. A 2. D 3. B 4. B 5. C
6. A 7. C & D 9. C 10. A
11. C 12, A 13. D 14, A 15. B
16, C 17. C 18. A 19. B 20, A

Z. BRIk (108, §/0E4 5. BOBERE-DEMIETD

II. Single Choice problems (4 points each)
21. B 22. A 23, A 24. B 25. C

26. B 27. B 28. D 29. D 30. A
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