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Total testing time is one hour and the total score of exam paper is 100 points.
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The examination paper consists of two parts of choice questions. Both two parts are single
choice questions.
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L. Single Choice problems (4 points each)

1. BUK/NN 8m/s 4]0 B2 HB I S B B9 — A1, %A T I i Lok 2 — BRI 0 T
WA R 219 (g =10m/s?)

1. A stone is thrown vertically upward from the ground with an initial speed of 8 m/s. The stone
just reaches the top of a small tree. What is the height of the tree? (g = 10m/s?)

A)1.2m
B) 2.4m
C)3.2m
D) 4.2m

2. CRAMIEREAR N R, [FD DRSO HIBEEZ)0Y 6.6R, KNG TR 7E 12 R 1 ) H 25
N 1.2R [RGE EASE I s 3, Mz B REES) 2N

2. It is known that the radius of the earth is R and the distance from the geostationary satellite to the
center of the earth is about 6.6R. Now, an artificial satellite moves in a uniform circular motion in
an orbit with a distance of 1.2R from the earth's surface. The period of the satellite's motion is about
A)0.2 K

B) 0.5 &

052 Kk

D)9 Kk

A) 0.2 days;

B) 0.5 days;

C) 5.2 days;

D) 9days.
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3. A gun cart fires a shell with a mass of m diagonally upwards at an initial velocity vy and an
inclination angle of 60 ° to the horizontal plane. When the shell reaches the highest point, it explodes
into two fragments a and b, which velocities at this time are in the horizontal direction. It is found
that the fragment b returns exactly along the original trajectory. The ratio of the masses of @ and b

is known to be 2:1. The air resistance force is negligible. Which of the following statements is true?
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A) The initial velocity of the fragment a after explosion is EO;

1
B) The increased kinetic energy after the explosion of the shell is 3 mv,”;

C) The ratio of the displacement magnitude of fragments a and b is 2:1;
D) The ratio of the landing speed of fragments  and b is /7 : 2.
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4. As shown in the figure, there are a uniform electric field in the vertical direction (not depicted in
the figure) and a light screen placed vertically in the vertical plane. Place the point light source and
the uncharged ball A (which can be regarded as a particle point) at the S point at the horizontal
distance L on the left side of the light screen. When B and the point light source are at the same
height, the ball A is thrown horizontally. It is found that shadow of A always coincides with B. The
magnitude of the acceleration due to gravity is known to g. Resistance is negligible. Which of the
following statements is true?

A Val B

S Vi1
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A) The ball B moves in a straight line with uniform deceleration, and the magnitude of acceleration
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is a—lg-
2 b

L
B) When ball A is thrown, the speed relationship between ball B and ball A is Vg = % ;
Al
. . Ve, 1
C) When balls A and B meet, the speed relationship between balls Band Ais —— = 5

A2

D) The direction of the electric field force experienced by ball B is vertically upward, and the
mg

magnitude of the electric field force is F = -
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5. The expressions of two simple harmonic motions are X, =4sindat(cm) and X, = 2sin2zt(cm),

respectively. The ratios of their amplitude and frequency, respectively, are

A) 2:1, 2:1
B) 1:2, 1:2
C) 2:1, 1:2
D) 1.2, 2:1
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6. When experiments with alcohol are carried out in the laboratory, the pungent smell of alcohol
could be smelled due to diffusion. The following correct statement about the diffusion is

A) L I O R g

B) ¥ RO G UM 7 (8] A7 455 TR R
C) ¥ I G M 7 T A M AR
D) ¥ HELR R KSR BRI

A) The diffusion becomes more intense if the temperature rises;

B) The phenomenon of diffusion indicates that there is an empty space between the molecules;
C) The phenomenon of diffusion indicates that the molecules are always moving;

D) The phenomenon of diffusion occurs only between gases and liquids.
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7. The radioactive isotope thorium 5 Th undergoes a series of & and P decays to form radon
220 Rn, Which of the following statements is definitely correct?
A) TR O AR TR E R R 2 A
B) kg Th BEA8 /el g RN — L4008 3k 00 AR R 2 Y B 28
C) U ETE Rkt o Th KR 7% LA & RN R TR I 150 4 4
D) # SORN PRI 1 4bbh, LA 2 S)BU5 Tga RN TR 4 i s A8 5e

A) Nucleus goes through an decay, the number of masses decreases by 2;



B) Whence thorium decays into radon, it undergoes a total of 3 © decays, and 2 B decays;
C) The nucleus of the radioactive element thorium 5 Th has 4 fewer neutrons than the nucleus of

radon 2°Rn;
D) If the half-life of 2°Rn is about 1 minute, then after 2 minutes, 1g of 2’Rn will decay

completely.
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8. Nuclear batteries, also known as radioisotope batteries, convert the nuclear energy continuously
into electrical energy by isotope decay process. Which of the following nuclear reactions could be
the reaction inside a nuclear battery?

A) C 8 N4l
B) Z9Pu % U+iHe
C) “N+iHe 5¥ OHH

D) Ui 3 BasZKr+dn
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9. In 1932, scientist Zhao Zhongyao was the first to observe the generation and annihilation of
electron-positron pairs in experiments, becoming the first scientist to discover positrons. After that,
in the bubble chamber, people observed the trajectory of a pair of positron and electron, as shown
in the figure. It is known that the direction of the uniform magnetic field is perpendicular to the
plane of the photograph outward, and the masses of the positron and electron is equal. The gravity
is negligible. Which of the following statements is true?

A) TN IE HF I8 Bk

B) IE. #H TSI E4HFH]

C) 1L T 57 77> Bk (a],  IEH - B KT A7 LTI T

D) IE. fH TSI EIEENN, IERVOILR — RPFRESRBUNAE, N ETrZ)
REJR/N . A HIANAR

A) The trajectory on the left is the positron trajectory;

B) The Lorentz forces acting on the positrons and electrons are always the same;
C) At the moment when the positron and electron are separated, the positron speed is greater than
the electron speed;



D) If the trajectories of the positron and electron moving in the bubble chamber can be considered
approximately to be a series of circles with smaller and smaller radii, their kinetic energy decreases
but the period remains unchanged.
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10. The cross-section of a transparent medium is semicircular. Xiao Ming shoots a beam of parallel
monochromatic rays perpendicular to the diameter AB of the semicircle into the transparent medium,
as shown in the figure. It is found that there is exactly one third of the circumference of the
semicircle on the arc that does not transmit light. The refractive index of the transparent medium is

A)3

B) L5

C) 3

by 28
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11. As shown in the figure, in a vacuum, the four points a, b, ¢, and d, are collinear and the
distance between adjacent points is the same. First, a positive charge +Q is fixed at point a. The
field strength at point b is measured to be E. If another equal amount of negative point charge

—Q is placed at point d, then
A) b 537y58 77 1) 1) /£
B) ¢ 3577 ) [ e

@cﬁ%ﬁﬁmﬁ%E
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A) The electric field at point b is to the left;
B) The electric field at point c is to the left;

5
C) The strength of electric field at point ¢ is 2 E;

3
D) The strength of electric field at point b is 2 E.
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12. Take two identical electroscopes A and B. A is charged by contacting with the glass rod rubbed
with silk. B is not charged. If the metal ball on A and B is connected with a metal rod with an

insulating handle as shown in the figure, then

A)B HHIEHRARELEEER A, A BEEEKAZN

B) B S s Il < m AR A, B HIEJETEK AR K

O) A Pl G JmiERlA B, B HIEEKME R

D) A W erE R & B A B, B W IE @ A R A

A) The positive charge in B flows to A through the metal rod, and the opening angle of the metal
foil of A becomes smaller;

B) The negative charge in B flows to A through the metal rod, and the opening angle of the metal
foil of B increases;

C) The negative charge in A flows to B through the metal rod, and the opening angle of the metal
foil in B increases;

D) The negative charge in A flows to B through the metal rod, and the positive charge in B flows
to A through the metal rod.

13, nEl, —H AT, BEN m, BAEN g, IR vo N A s B R _E#EATT [ A
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13. As shown in the figure, a charged particle, with a mass of m and a charge of ¢, enters a uniform
electric field, directed to the right, with an initial velocity vo vertically upwards from point 4. When
the particle reaches point B, the component of the velocity along the direction of the electric field
line is 2vo. Regardless of the effect of gravity, the potential difference between points 4 and B, Uys,
is equal to

.:U

Vo
A

1A
e
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A) m_vg
q
2mv;
q
3mv?

2q

B)

®)
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14. As shown in the figure, the glass tube closed at both ends is placed vertically at room temperature,
and a mercury column divides the gas in the tube into two parts. The length of the two parts of gas
is /1 and b, respectively. /1=/. Which of the following statements is true?

A
A) B BEEERZKT, Fg FWE s KL > 1,

B) WIERE KT, R E M KL <1,

C) RIEFIIE B E, M ATHRARFRE, R RmEsUAKEL >,

D) {RFFLEEE BB, AW AT AR RIS, FaE J5 o A K EE L, =1,

A) Turn the glass tube horizontally. After stabilization, the lengths of the two parts of the gas
satisfy the relation: |i > |'2 ;

B) Turn the glass tube horizontally. After stabilization, the lengths of the two parts of the gas
satisfy the relation: |1‘ < |‘2 ;

C) Keep the glass tube upright, but the two parts of the gas rise to the same temperature. After
stabilization, the lengths of the two parts of the gas satisfy the relation: |1‘ > |'2 ;

D) Keep the glass tube upright, but the two parts of the gas rise to the same temperature. After

stabilization, the lengths of the two parts of the gas satisfy the relation: |i = |é .

15, —ZUfRIIEREAE =0 I AEIE N 1 Fros. /i x=2m AL P EgHRED IR 4n
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15. The waveform of a simple harmonic shear wave at /=0 is shown in Figure 1. The vibrational

image of particle P in the medium is shown in Figure 2. Which of the following statements is true?

ASWAN N/
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PL(Fig. 1) K2(Fig. 2)
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B) AR (KN R 0.5m/s
C) =1.0s I, J5i5 P HEFEUS y B 607 1)

D) M t=0.5s 3| +=2.0s, Jii i Pl fEEFE Y 3m

A) The wave propagates in a negative direction along the x-axis;

B) The propagation speed of the wave is 0.5 m/s;

C) At the moment #=1.0s, the velocity of particle P is in the negative direction along the y-axis;
D) From #=0.5s to =2.0s, the distance traveled by particle P is 3m.
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16. As shown in the figure, the plane Cartesian coordinate system xOy is established. An infinitely
large grounded conductor plate perpendicular to the x-axis is placed on the y-axis. A point charge
of +Q is placed at the point P at x=2L on the x-axis. There is a square with an edge length of 2L in
the xOy plane, and the four sides of the square are parallel or perpendicular to the coordinate axis
respectively. The center of square is located at the O point, the intersection points with the x-axis
are M and N, and the four vertices are a, b, ¢, and d. The electrostatic force constant is known to

be k. Which of the following statements is true?
YA

do——— ---od

||

|||:—i
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B) a mi5b xR s L AR TR

C) Wi E 2 mBb st fE g 77 e R
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9?;

B) The electric field at point a is the same as at point b;

A) The magnitude of electric field at point M is

C) When an electron moves along the straight line from point a to point b, the electric field force
acting on the electron first increases and then decreases;

D) When a positive point charge moves along the straight line from point a to point b, the electric
potential energy of the charge first decreases and then increases.
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IL. Single Choice problems (6 points each)

17. W, Yk A BHEYIE B £, B BTG/ E, A B RED AN ma~6 kg.
mp=2kg, A\ B Z[AIMIBNEELENEL 1=0.2, KP4 IR FAERAEMIE A b, JFaGE
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17. As shown in the figure, object 4 is superimposed on object B, and B is placed on a smooth
horizontal plane. the masses of 4 and B are m =6 kg and mp=2 kg, respectively. The dynamic friction
factor between 4 and B is known to be p=0.2. Now a horizontal rightward tensile force F' acts on
the object 4. F=10 N at the beginning, and it gradually increases thereafter. In the process of force
increase, which of the following statements is true? (the maximum static friction is equal to the
sliding friction force, and the gravitational acceleration g is taken as 10m/s?),

A
B

F

A) PIIIIARGR LSBT AR 3)

B) MR B2 T e A AR 3l

C) Hhi )y FIZN I, PMARIRFRFR LIRS

D) ZALPYIAR K AEANIEE) F HEAT 48N

A) The two objects never slide relative to each other;

B) The two objects have relative sliding from the beginning of the force acting;
C) When the tensile force F<12 N, the objects remain at rest;

D) For two objects to slide relative to each other, F needs to be greater than 48 N.
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18. As shown in the figure, the binary star system composed of star 4 and star B moves in a uniform
circle around the point O on their lines. The period of star B is 7. It is known that the mass of star 4
is m, the mass of star B is 2m, and the gravitational constant is G. The distance between star 4 and
point O is




D) 3 27GmT?
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X, =1.75m, J5i i b WAL B AL T X =—0.5m . R AU IERH &
19. The wave source p located at X =0.25m starts to vibrate from the time /=0, and the simple
harmonic shear wave formed propagates along the positive and negative directions of the x-axis.

The wave source stops vibrating at t=2.0S. Part of the waveform at t=2.1s is shown in the
figure. Here the equilibrium position of particle a is located at X, =1.75M, and the equilibrium

position of particle b is located at X, =—0.5M. Which of the following statements is true?

,,,,,,, R
1 1 1 b 1 {7 1 L 1 g L
W—ms@ 0.25 W 1.25 \7

A) t=042s 1, WM N

B) t=2.25s i}, JHA a ity ST RS

C) ¥ x HhIE. Sy ML = RETW

D) 76 0 3| 2s N, Jisl b izs) AR 2.55m

A) at moment t=0.42S, the displacement of wave source is negative;

x/m

B) at moment t=2.255, particle a vibrates in the negative direction of the y-axis;
C) Waves propagating in the positive and negative directions of the x-axis can interfere;
D) From =0 to 2s, the total distance traveled by particle b is 2.55m.

20. — 7% PN T 2 T AR SR L Ao B PO PE . R B A 7°CH 46—
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20. A student uses a device shown in the picture to measure the maximum temperature during the
paper combustion process. A U-shaped tube with a left end open and a right end closed is stably
placed vertically. The right side of the U-shaped tube is closed with mercury to a section of air
column with a length of 14cm, and the left end is connected with the container. In the initial state,
the liquid level on the left side of the U-shaped tube is level with the top end of the right side, and
the mercury on the left side happens not to overflow. It is known that the ambient temperature is
7 °C. The combustion source was placed close to the air column, and after the combustion, when
the temperature returned to 7°C again, the mercury surface on the left side dropped by 7cm. The
atmospheric pressure is known to be 76cmHg. The maximum temperature during the burning of
paper is about
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A) 500°C
B) 400°C
C) 300°C
D) 200°C

21, i, HFREASRE B 1A 2 B AT L, Mk 2 R AR S
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21. As shown in the figure, blocks 1 and 2 made of elastic material are placed on a smooth horizontal
surface. To the right of block 2 a small ball is suspended by a thin wire. Give block 1 an initial
velocity to the right, block 1 and block 2 collide elastically, and then block 2 collides with the ball.
After collision, the angle between the dangling line and the vertical direction when the ball swings
to its maximum height is €. All other things being equal, switch to block 2 of a different mass. Is
is found that @ is related to the mass of block 2. It is known that the mass of block 1 is m,, and

the mass of the ball is M,. To make the angle € to reach the maximum value, the mass of block

2 must be

Yo

—
[1]___[2]
A) M, =m+m,

B) m, =mm,

¢y m, =Mt

D)mem;m3
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22. In the electric circuit shown in the figure, R, and R, are fixed-value resistors, R; is the

11



sliding rheostat, C is the capacitor, and all the electricity meters are ideal. After the switch S is closed,

in the process of sliding blade of the sliding rheostat R, from the end a to the end b, the change of
reading in the ammeteris Al , and the changes of readings in the voltmeters V, and V, are AU,

and AU, respectively. Which of the following statements is true?

N
Ia Rz 1
j:/S P ]bR3 —_C @D
Er
—®

A) A C RIS
B) 1 IE RIS

ﬁf%%w@mm

D)%%m%wﬁﬁ%%%m%w@

0

A) The amount of charge carried by capacitor C increases;
B) Readings in both voltmeters increase;
AU

2

C) Absolute value of decreases;

AU

Y

Al

2

D) Absolute value of

is larger than the absolute value of
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1. Single Choice problems (3 points each)
I.C 2.A 3.D 4B
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IL. Single Choice problems (4 points each)

17. D 18, A 19. D 200D 21.B 22.D
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