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INSTRUCTIONS TO CANDIDATES
1. Attempt all questions.

2. Pick the correct answer and make a mark “®” in the circle provided in the answer
sheet. Only one answer is allowed for each question.

3. Three marks for a correct answer, one mark will be deducted for each wrong answer.
No mark will be given to each question not attempted.
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I —3mAn i @ATBE A9 R £, /2 60 KAYFERE MAFREAE 10 R/ RS2 30 K/H. BFRS KIFH?
A racing car traveling with constant acceleration increases its velocity from 10 m/s to 30 m/s over a distance
of 60 m. How long does this take?

(A) 20s (#) (B) 3.0s (#) (C) 40s (#) (D) 50s (#) (E) 6.0s (#)

2. WA EA m =2 kgt WRBBAE LK TAm, = 4 kgt Wi L. T H OB FE 0K
@, Al KFAF=30N#Em, £, Gk LG MimEAT A WEIRS), PTEFEERI U
B RAMER S V? (Fg=10m/s?)
A block of mass m; =2 kg is placed on top of another block of mass m» =4 kg. The lower block rests on a
frictionless horizontal surface and is subject to a horizontal force Fo =30 N. What is the minimum value of

the coefficient of static friction pg required to prevent the top block from slipping relative to the lower block?
(take g = 10 m/s?)

(A) 0.5 (B) 1.0 (C) 1.5 (D) 2.0 (E) No such minimum exists

3. HEAMNYR, RMAVHRELAKFEFERAG EaEHY. RRCBRETERXTHE KGR
Fo WA, WA BHALF AR K GO9S AL, ARG 09 FEAR
A block of mass m is initially moving to the right on a frictionless horizontal surface with velocity v. It

then compresses a spring with spring constant k. At the instant when the kinetic energy of the block is equal
to the potential energy of the spring, the spring is compressed by a distance:

(A) viym/2k (B) vyym/k (C) v{/2m/k (D) ym/kv/2 (E) (1/4) /mv/k

4. —BE T AHI0NT 8 R|AALKFEEHEGEA@ L B F®, —

5.0 kg
(B8 2507 6 R 4L W6 8 T RSO B WAL R, 2 —
WA, MR E RS EAGTIOR/B, KFRESEAGE .

COR/A (FR#AME) o AF—Z], KAWRERZ I?

A wedge of mass 10 kg rests on a horizontal, frictionless surface. A block of

mass 5.0 kg starts from rest and slides down the rough inclined surface of the wedge, as shown in the figure.
At a certain instant, the block’s vertical velocity component is 3.0 m/s downward, and its horizontal velocity
component (relative to the ground) is 6.0 m/s towards the left. What is the velocity of the wedge at that
instant?

(A) 3.0 m/s, towards left (k. /45, %) £)
(B) 3.0 m/s, towards right (Gk/#V, %) 45)
(C) 6.0 m/s, towards right (k/#), ¥ #4)
(D) 6.0 m/s, towards left Gk /%), %) 4)
(E) 4 m/s, towards left Gk /%, &%)
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5. B PTT, WBHREMNKPFEEE AL BB TRSEESRME, EaE M2 BTANR. &

PR QAR T ek T A Fo 88k
A yo-yo rests on a horizontal, frictionless surface, with its string wrapped around the axle and extending

tangentially over the top, as shown in the diagram. A horizontal force Fis applied by pulling the string in
the direction as shown. The yo-yo:

(A) oy A4 3 15 4t e 4%
moves to the left and rotates counterclockwise Q
B) w1 B & S
moves to the right and rotates counterclockwise
©) & LA ) BIERF ST AE %
moves to the left and rotates clockwise
(D) w4 4 h AR 4t a2 4%
moves to the right and rotates clockwise
(B) w&#B &t

moves to the right and does not rotate

CEATZAES P, U E ST E 6 A B G ARIBA F  @ . 1184 RIRA AT —
AR H?
In planetary motion, the line connecting the star and the planet sweeps out equal areas during equal time
intervals. This is a direct consequence of:

(A) #& &5 1% the conservation of energy

(B) #% 1% the conservation of momentum

(C) /& #Z <7 1% the conservation of angular momentum
(D) '# = 1% the conservation of mass

(E) ¥A_E% 3E none of the above
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—MAAEHER IR AR GAV GRS 2 FE% R WA hE, [ BfE P

An artificial Earth satellite is moved from a circular orbit with radius R to a circular orbit with radius 2R.
During this transition:

(A) THMES, HENFHEITI, IR E RE LA IE e

the gravitational force does positive work, the kinetic energy of the satellite increases, and the
potential energy of the Earth-satellite system increases

(B) EAMES, HEZNENAEIG I, A E R K AILAE RS
the gravitational force does positive work, the kinetic energy of the satellite increases, and the
potential energy of the Earth-satellite system decreases

(C) EAHMED, HEOEARB S, R EREALAEIG Ao
the gravitational force does positive work, the kinetic energy of the satellite decreases, and the
potential energy of the Earth-satellite system increases

(D) EAMAT, HENBGRIG, A ERLE IR
the gravitational force does negative work, the kinetic energy of the satellite increases, and the
potential energy of the Earth-satellite system decreases

(E) TAHAMAT, 2GR Y, HIRME R LI IE n
the gravitational force does negative work, the kinetic energy of the satellite decreases, and the
potential energy of the Earth-satellite system increases

—AEHE A p AT R RE KA, FEAETHOMR L. FEHUMRE a & ik, A
R HIEEAIEMA AR 225 V7
A bucket filled with an incompressible fluid of density p rests on the floor of an elevator. If the elevator

accelerates upward with acceleration a, what is the pressure difference between two points in the fluid
separated by a vertical distance Ah?

(A) paAh (B) pgAh (C) plg + a)Ah (D) plg—a)Ah E) pgaAh

9. KM AKFMEN U O KE . FRKENGE OBF, Kag:

10. 3

Water flows through a constriction in a horizontal pipe. As it enters the constriction, the water's:

(A) & F3% & 7 9, 'V speed increases and pressure decreases
(B) ik & ¥4 Ao /) 4% # % #L speed increases and pressure remains constant
(C) ik R 3% o ik /) ¥4 o speed increases and pressure increases
(D) ik v & F ¥4 hm speed decreases and pressure increases
(E) ik F &V & 7 &V speed decreases and pressure decreases

5 U AR TOHE OMBARARSROER) aKAXSR. U, £ K, 55 L7 —M@
ﬂﬁfl WA F3 S ae - Bhak. Al

Let U be the potential energy (with zero potential energy at zero displacement), and K be the kinetic energy
of a simple harmonic oscillator. Uy and Kayg are the average values over a cycle. Then:

(A) Kavg> Ung (B) Kavg<Uug (C) K+U=0 (D) K=0when (%) U=0 (E) Kavg= U
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11. B Br7, —H AT RGO RIEEEFEE AR, LAk v,/ /v, A
An incompressible liquid flows along the pipe, as shown in the diagram. The ratio of the speeds v, /v;:

A) Ai/4> B) A4, C) JA,/A, D) JA,/A; E) 1 /'\_’

12. & 5209 mon B 2 rF, LRI EIRIAF % 500 1004 150 F= 200 #h2ko 2 7% 69 P BEALAK
B Z, A RAKE B IR X A
When a certain string is clamped at both ends, the lowest four resonant frequencies are 50, 100, 150, and
200 Hz. When the string is also clamped at its midpoint, the lowest four resonant frequencies are:

(A) 50, 100, 150, and (F=) 200 Hz (# )
(B) 50, 150, 250, and (=) 300 Hz (#k3%)
(C) 100, 200, 300, and (=) 400 Hz (# )
(D) 25,50 75, and (=) 100 Hz (# %)

(E) 75,150, 225, and (F=) 300 Hz (# %)

133 MBS, BB ERENXS:

=1 Vo + v
Ed, fRBHBER vy AFLEZRFPOFR, vp AR ENRE, W vs RFERGRE. TR
0 3R EAR RAR AR R30I BB IR AEA) 5 N R MR E, 12055
BT MR I R RS, i LA AR 3 A KRR Bk R B e S R AR AR AR 1
B HAF > X, vp Fo vs JE&ZAR NI L HAE?
The Doppler shift formula for the detected frequency is
, Vo X Vp
=1 vy F Vg’
0T Vs
where f is the emitted frequency, v,is the speed of sound in still air, v is the speed of the detector, and
v 1s the speed of the source. All speeds are measured relative to the inertial frame of the Earth. Suppose
the source is traveling at 5 m/s away from the detector, the detector is traveling at 7 m/s toward the

source, and there is a 3 m/s wind blowing from the source toward the detector. What values should be
substituted for v, and vg in this Doppler shift equation?

vy £ vp

(A) vp =7 m/s Ck/#) and (F=) v = 5 m/s (K/#))
(B) vp = 10 m/s Ck/#)) and (F=) vg = 8 m/s (K /4))
(C) vp =4 m/s Ck/#)) and (A=) vg =2 m/s CK/#)
(D) vp =10 m/s CKk/#) and (F=) vg = 2 m/s CK/%))
(E) vp =4 m/s Ck/#)) and (F=) vg = 8 m/s (R/#))
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14.49 %% 69 24 Ak S T 2R — B A B ?
The thermal energy of an object is associated with:
(A) & #9 B4t its kinetic energy
(B) & #9414k its potential energy
(C) & #9118 14 its inertia
(D) 4 -F %9 [ # 1& %) the random motions of its molecules
(E) 9 -F %9 4£ 5% i€ %)) the collective motions of its molecules

BAFREA (EFEE4A40 L) WBHBARGAMA (RETEAH2 L) Y. FMEARST
09 3% Ty AR R B 1 B R T 89 39 Ty ARAR F 69 PR A AT ?
The absolute temperature of a sample of argon gas (molar mass 40 g) is four times that of a sample of

hydrogen gas (molar mass 2 g). The ratio of the root-mean-square (rms) speed of the argon molecules to
that of the hydrogen molecules is:

(A) 1 (B) 5 (C) 1/5 (D) V5 (E) 1/4/5

16. 7248 7% Ik iB A2 &

In an adiabatic expansion,

(A) RH B AR

the temperature of the gas does not change.
(B) RGN FMzh, B AR WAL

the gas does work on the environment, and the internal energy of the gas decreases.
(C) SF R AR, ELAARE 69 1 AL 1 o

the environment does work on the gas, and the internal energy of the gas increases.
(D) A AEREAR R

the volume of the gas does not change.
(E) #.B8 R 7 R

the pressure of the gas does not change.

17.—@#BES (FRHE0=106) REHELE-RER (FHE0=13), AR E4HFING R
B ZAAZREFRT O HE, RIRINEREREA S V?
A glass lens (refractive index n = 1.6) is coated with a thin film (n = 1.3) to reduce the reflection of
certain incident light. If A is the wavelength of the light in the film, the least film thickness is:

(A) lessthan (\J»7~) A4 (B) A4 (C) A2 (D) A (E) more than ( X#) A
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B — KT A S RIA B AL L, A SR B AT E M. o A SR R TR
BT R BREE R T, M E AR R
A diffraction pattern appears on a screen when a long, narrow slit is illuminated with light of wavelength
A. If the slit width is decreased while all other conditions remain unchanged, what is the resulting effect?

(A) BRF ka9 ERE, FEE R P RTsOks
The intensity of the central maximum remains unchanged, and the pattern contracts toward the
central maximum.

(B) B R Ra93R 3G I, B K ey b kol
The intensity of the central maximum increases, and the pattern contracts toward the central
maximum.

© BHRFROBERE, ¥EERE@EHE T R T @FE
The intensity of the central maximum remains unchanged, and the pattern spreads away from the
central maximum.

(D) B & kayid BRI, B R T T @It
The intensity of the central maximum decreases, and the pattern spreads away from the central
maximum.

(B) B R ko952 B0 E 20 & 21K

Neither the intensity of the central maximum nor the pattern changes.

19. 8 Q¥R HAEFEARGBBEIRE T, ERCAHAR/2RGEZREXNAZ I?
Charge Q is distributed uniformly throughout an insulating sphere of radius R. The magnitude of the
electric field at a point R/2 from the center is:

(A) O/(4neoR?) (B) Ol(meoR?) (C) 30/(4neoR?) (D) 30/(8ncoR?) (BE) 0/(8neoR?)

20. ¥ — 1B % E I RGBT BB 09T AR
Pulling the plates of an isolated charged capacitor apart:

(A) & %3 increases the capacitance

(B) <& 4L3% e increases the potential difference

(C) &A= % does not affect the potential difference
(D) 1

(E) & 244 does not affect the capacitance

&

@3‘@

> 45 %, 'V decreases the potential difference

21X F &M EMA Ro 5 — kA R R ER, LREARRG—F. AELARRN—
¥, FoERGTRAE S V?
A wire has resistance R. Another wire, made of the same material, has half the length and half the
diameter of the first wire. The resistance of the second wire is:

(A) RI4 (B) R2 (C) R (D) 2R (E) 4R
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REBFEFTT A CHERE (6-uF) HERR, a B b XM FHE R4

The diagram shows six 6-uF capacitors. The equivalent capacitance between points a and b is:
a—7—1

(A) 1 4F (B) 3 uF (C) 4 uF (D) 6 uF (E) 9 4F
—— FHHH—0:

BTGB EE A A, CEAEA—EHAHELGB Y, REEF LY —R AR fdh. &
AW RREEEEHHA:
A rectangular loop of wire has area A. It is placed perpendicular to a uniform magnetic field B and then
rotated around one of its sides at frequency £ The maximum induced emf is:

(A) BAf/2m (B) BAf (C) 2BAf (D)4nBAf (E) 2mnBAf

24 —EAALEZRER T, FAHALYIERGAEBEIE RN, B1EER (stopping potential) 2T 3]
ok — 3B AR, iE Eb?
In a photoelectric effect experiment using light of frequency higher than the threshold frequency,
the stopping potential is proportional to:

(A) REMAEZTRANDNETHRE

the energy of the least energetic electron before it is ejected
B) EHBZREERINETHRE

the energy of the least energetic electron after it is ejected
(C) #haTa TR RE THRE

the energy of the most energetic electron before it is ejected
(D) #hZAETRRGE THRE

the energy of the most energetic electron after it is ejected
(B) Hb k@G T0E 41k

the electron potential energy at the surface of the sample
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25.% B B3R A sk AR S 6) — IR 4 R

A consequence of Einstein's theory of special relativity is:

(A) B3 69 0F 45 A AL A b A5 LB A A7 B 4R
moving clocks appear to run faster than when they are at rest
(B) —ndr 244149
everything is relative
(C) REA KB ELTHEENR
light has both wave and particle properties
(D) P vA%) 40 18 B 69 BN K AR L SRR B) R F) 09 4 38 R A

the laws of physics must appear different to all observers moving with uniform velocity relative to
each other

(E) ) ¥ o9 RA A F L L 42

moving rods appear shorter than when they are at rest

END OF PAPER



