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EREE

Instructions:

1 G =80 08k 100 77 - £EBERENAERFENES - A ZEK
(SR e Qf%“f %imZEELK L
There are three parts in this examination and the maximum score is 100. All answers
should be written in this examination paper. No score will be given to answers made
on draft paper or non-according to instructions.

2. —Hh 0y Ry R - LLER A 6 B FE 3 7y 0 & 18 7y o W A (I IR
é?;? °
Part 1 contains Multiple Choice questions. There are 6 questions, each worth 3 points

for a total of 18 points. Only one answer is correct for each question.

3. FEMy AR - ILEM A 48 pBUEEETEUR > 52207 -
Part 2 contains Concept Questions. There are 4 questions, where point allocations
are shown in each question, for a total of 22 points.

4. %_u M Ryat HE - JﬁtﬁB{ﬁﬁ 43> FHH 155y & 60 57 - BEEHNENIE
AR STREEREEE - BEREEREN= ﬁﬁ% xﬁ&% HEHEEE
?%Z » AEEHUS B -
Part 3 contains Calculation Questions. There are 4 questions, each worth 15 points
for a total of 60 points. The answers should include necessary explanations, formulae,
calculations and final results. Real number answers should have three significant
digits. No points will be given if final result is sorely shown.

5 FAWEAE AR (EREAm AGTEEADRE 25 ) - [HETEikERIE
IRFAS T AT R 2 - 5 A2 B AR e B A ENTRE ~ BURIERR U DR sAUE]
RERE R T
You may use an electronic calculator, including a programmable one, provided that
the calculator is silent in operation. You are strictly prohibited from using a
calculator with print-out, graphic/word-display functions or dot-matrix technology
in the main display.

6. wEFHMHECRBREORETFEFES - AIEHBLUK -
Please write the answers with a blue or black ball-point pen. Correction fluid can be
used.

7. BAARE —REREL -

Only one piece of draft paper is given to each candidate.



E—E4r Partl HEFERE Multiple Choice

HIEE®E (A> B> CH D) BAEGEREMZTEA -

Write your answers (A, B, C, or D) in the corresponding box provided.

1 —REECHERIEAKT » RZOCGREZE BAK T {E R
A beam of monochromatic light transmits from air to the water. When the light was
transmitting in the air and water, which statement below is correct?
(A) ZEEAHE - FRAEE
Both the speed and wavelength are the same
(B) ZEAIE - HEAME
The wavelength is the same, while the speed is different
(C) MEFRHEAFE - FHZRAE
Both the speed and frequency are the same
(D) #HEAFE - FHZRAE
The frequency is the same, while the speed is different
2. WIE HE— BB LR T LA &t 7 =R Eh o Bz AR AYMESH 5 1
fe 2
As illustrated, consider a DC current flowing along the counter-clockwise direction
of a wire loop. What is the direction of the generated magnetic field?
(A) FEEHPACFEHE
Perpendicularly out of the plane of the paper
(B) FEE AMARFH
Perpendicularly into the plane of the paper
(C) LA 45 Emt R dt P
At 45-degree angle out of the plane of the paper
(D) KHEFSEEIRAYTREE

It depends on the magnitude of the current



(A)

(B)

(®

(D)

(A)

(B)

(©)

(D)

SRES T T ENVEENHY BN RE EE U RASHY
The average kinetic energy of the thermal dynamic motion of gas molecules are
mainly determined by the of the gas.

S
Temperature
et
\olume
FR58
Pressure
IV F]=

None of the above

TR R 7 PR A R A R T 2

Which of the following descriptions regarding black-body radiation is correct?

=t iy =y AN e O AN =

It describes how radiation is distributed according to the temperature of an object
BRI EUR R E R

Its distribution depends on frequency of vibrations

EHVSEHRBLE 2R

Its discovery is related to the establishment of quantum mechanics

e = RS e T

All of the three statements are correct



(A)
(B)
(®
(D)

(A)

(B)

(©)

(D)

WE R » —PIeE P BiFALG > DIPIZREE 10 mis (Pl - e 5SS
feEh A Ry 45 FERARME LAY Q %S (g=10 m/s2) - Il P 84 Q Wifkh Z [EIHEERE S

The figure shows a particle is moving with a horizontal velocity of 10 m/s from
point P. The particle hits the inclined surface perpendicularly at the point Q. Take g
as 10 m/s2. What is the distance between points P and Q?

5m
10 m P Q

5v5 m
10v5 m N

45

TKEAZE G A N RIS - B /K P ERIEEE 125 YR o
Water and air have different densities. Sound wave travels in water
in air.

(L3N

Slower ... than

P

Faster ... than

Er

At the same speed ... as

DA b B A T

None of the above is correct



FE 4y Part2 HE-2RE Concept Questions

B R ST PR LAV | B E DM E R g ety -
Write your answers on the lines provided for each question. Answers written elsewhere
will not be graded.

1 B3 e s B sRm b 7 S (BGRB8 e e 2R 7 i
EELfERE -
Why do we scatter salt on snow to melt it? What thermodynamic law does this
phenomenon follow? Briefly explain.
(6 47/ marks)

2. FBRE GG AR T RRA o BEITH R E R B R
A R
Consider a light ray traveling from glass into air where full reflection occurs. How
will the refractive index of the glass affect the critical angle? Briefly explain.
(5 47/ marks)




[l ==l AN

B MR 58 S A IV AR A M S B 245 - HOE S AR EE N R A E ?
A periodical motion system was composed by a block and a spring. Please find out
which parameters will determine the period of this periodical motion.

(5 43/ marks)

a7 (B TR s R R I {1 R o 7 S B R B B Y B
Briefly state your understanding of the Bohr theory from the view of the electron
trajectory and the energy.

(6 47/ marks)




FE=F4 Part3 1 ERH Calculation Questions

WEE (EFEARENERE - A stREIERE RREER) BEFE RN ZE D
irBN - BAEEAMI T EE NG o

Write your answers (include necessary explanations, formulae, calculations and final
results) in the space provided. Answers written elsewhere will not be graded.

1. WERFR &5 LEYARKR AB 5 iE ~ EEREE/KFHE L £ AB IV /EImRE

AH—HEE K M=048kg FI/NAEE C (AR REERE) - A —E8R m=209g 1Y
T5ELL vo=75 m/s HYEREES [/ NAREE C WBHAE/INARBR T - (e B AR
o ERVINRBE C BIRMR AB HYZE R IRV ENEE N EURy 1a=0.1 - Bl
IFVEIEEZEIN 2R Fy 12=0.2 - 351 > AB VRS L 2/VERZ/D » ARefred/ R
PR C ANEIEARN EH% - (EJIINEE g=10 m/s2)
As shown in the figure, a board AB with length of L is placed statically and fixed on
a horizontal surface. On the left end of AB, a small block C with a mass of M=0.48
kg was placed on top. The block can be considered as a particle. A bullet with a mass
of m=20 g shoots towards the block C with speed of vo=75 m/s and finally stays in
the block. Assume that the dynamic collision process is very short. The frictional
factor between the block C and the left half of the board AB is u1=0.1, and the
frictional factor between the block C and the right half of the board AB is p2=0.2.
What is the minimum length L of AB so that the block C can stay on the board
without falling out from the board. (The gravitational acceleration is g=10 m/s2.)

Voc
»

2. ETARERT > EHER=5Q, R=7Q, R=8Q, Ri=10Q, Rs=10Q, &
#E C=20 puF. AB WilimHYEEEE Ry U=15V. EEEARBIEERFRI BEEER - 0K
EFRIRER
(1) &k ~ EEREARE
(2) BEEER SN EF Y ERE -

The figure shows a circuit, where the resistances R1is 5 Q, Rs3
R2is 7 Q, Rz3is 8 Q, Rais 10 Q, Rs is 10 Q, and the
capacitance C is 20 uF. The voltage between nodes A and

B is 15 V. The voltmeter and ammeter are ideal meters. Rs
After the stabilization of the circuit, please figure out:

(1) The values of the voltmeter and the ammeter;

(2) The charge on each plate of the capacitor.

8



. —HOEEERNASTHRE 250Hz - SSAE—FUEEENE 2 FHFENE
—Z EVRERAME - OKEE REPE RAVELE

An open-end organ tube has a fundamental pitch of frequency 250Hz. Another
closed-end organ tube has its first harmonic be equal to the first harmonic of the
open-end tube. Find the ratio of open-end to closed-end tube lengths.

WE T > G52 TIF ZE5 | & 8 om - (/e w58 e <2 I F %85 | -
AR 3 om o (EE SR AREU S FIVE 8BS - RIS EEE TR
HEEE 0 KA~ BWESEHRER L - (BEm © BREIMEF TR (E 29
AHEE) - )

As shown in the figure, the spring at the right end under force F; is stretched by 8
cm and the spring at the left end under force F, is stretched by 3 cm. Assume that
all springs have the same spring constants, all boxes have the same mass, and friction
and spring mass are negligible. What is the ratio of the stretched length of spring A
to the stretch length of spring B? (Hints: Consider how the net force would contribute
to the motion of the entire system.)

F B A F

—WW— W W AW




SE I Suggested Answers
F—E4y Partl HEFERE Multiple Choice

I

w O T > > O

B Esy Part 2 -2 Concept Questions

1.

2.

3.

WRAEE B e, YRR ] R BE R R G (AS > 00 o H
L;;H%'“f, TR 11 Tl it ST DK R BV A A 5 R B ) R KV, AR I 06
o AEFELURK:, HAE A WM, KRS IS DR A L DR R E
EI’J AME (TAS < AHD 5 {HEEEMRIG, BB 2% (TAS > AH)
According to the second law of thermodynamics, the entropy of a physical system
tends to increase (AS > 0) along with time. When salt meets snow, the crystalline
salt and ice having lower entropy dissolves into saline solution to gain higher
entropy. When sub-zero temperature, snow does not melt on its own because
during this process the entropy gain is not enough to offset the enthalpy change
(TAS < AH); but when salt dissolves with water, it is enough (TAS > AH).

WP R e, B0 ML Asin 6, = ng/ng, Hrhn B
K ng REBIIITH R, g R, ng BN & RS2
According to Snell’s law, the critical angle 6, obeys the formula sin 6, = n,/n,
where n, isthe index for airand n, that for glass. With n, keeping constant, the
increase of n, will decrease the critical angle.

W5 S AL ) Bt T S 40 2 R A MR ) DL SRR I AR O
AR E o

The period is mainly determined by the spring constant of the spring and the mass of
the block.

PUE &b SRR BI R WUE AN .
AR T R BRI — RAANESN R RIRTE

10



Quantization of the orbit: The orbit trajectory of electrons surrounding the nucleus
is discrete.

Quantization of energy: The atom can only have energy status which is discrete.

F=F4 Part3 s1ERH Calculation Questions

1 RS AKER C AYIFfE D - IRIZENE TN > S8 T oa BRI 2 514 [F]
WY vl H
As the interaction duration is quite short, based on the conservation of momentum, we
can have the final velocity v1 of the block and the bullet is:
mvy = (M +m)v,
muv,
M+m

vy = =3m/s

WIR BB FAEAMN 5% - A B S A iy B 2R R N Ry 0
g RE~riN - A

If the system of the block and the bullet will not fall down from the board, they should
have the zero velocity when reaching the right end of the board. Based on the
conservation of energy, we can have:

1 1 L L
E(M+m)vl2 —E(M+m) x 02 =u1(M+m)gE+u2(M+m)g§

a15 L s/ MEE - L=3m
The minimum of L should be: L=3 m.

2. (1) FRE S Re > Re Ml Ra FEEEEL Ry 0K - Re LAEERIAUIMAM - FREH
The equivalent circuit is that the resistors Rz, Rsand R4 are in series and then parallel
with Rz. There is no current passing through Rs. We thus have the equivalent resistance:

_ Ry(R; +Rs+R,) 25

"R, +R,+R;+R, 6

11



FHERER: » (SRR
Based on Ohm’s law, we can have the current is:
U

[=—=364
R 3.6

BT R Wil BEER - &0 Ra BB
The value of the voltmeter is equal to the voltage across R4, and thus we have the
current passing Ry is:

U

= =064
R, + Rs +R,

Iy

/ﬁE‘ U4=I4R4=6V

(2) B et~ fEIEE R Fy:
The voltage between the two plates is:
Uc. =L (Ry+R3) =9V
B et AT BT 2
The charges on each plate are thus:
Q =CU. = 1.8x107*C

3. FEHRAEME R ANE
The frequencies of standing waves in an open-end tube and a closed-end tube are,
respectively,

1
—nv( =1.23..) '—(n+7)v =0,1,2
f_ZL n=123,..), f'= oL n=012..)

L ML 7R BB E BRI E 2 & - B HBIRAR
L and L' are, respectively, the lengths of the two tubes. From the conditions of the
question, we have
1
250 = — (1r)v_2
2L 2L 2L

Afg (i — R E )
We can get (the first condition above is not useful):
L 4

L' 3

12



4. BN FERERGHY 2 JIARER (LAE T RS IETT 1A )
From the perspective of the forces on left box (right as the positive direction):
T —pu,mg =ma
HINGFREZ JIARER
From the perspective of the forces on right box:
F,—T —uymg = ma
G FHT = kx 745 -
Combining the two formulas above, we get with T = kx:
Fy — kx —ppmg = kx — puymg

_ Fi + (u, — pg)mg
2k

13
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There are three parts in this examination and the maximum score is 100. All answers
should be written in this examination paper. No score will be given to answers made
on draft paper or non-according to instructions.

2. —Hh 0y Ry R - LLER A 6 B FE 3 7y 0 & 18 7y o W A (I IR
é?;? °
Part 1 contains Multiple Choice questions. There are 6 questions, each worth 3 points

for a total of 18 points. Only one answer is correct for each question.
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Part 2 contains Concept Questions. There are 4 questions, where point allocations
are shown in each question, for a total of 22 points.
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Part 3 contains Calculation Questions. There are 4 questions, each worth 15 points
for a total of 60 points. The answers should include necessary explanations, formulae,
calculations and final results. Real number answers should have three significant
digits. No points will be given if final result is sorely shown.

5 FAWEAE AR (EREAm AGTEEADRE 25 ) - [HETEikERIE
IRFAS T AT R 2 - 5 A2 B AR e B A ENTRE ~ BURIERR U DR sAUE]
RERE R T
You may use an electronic calculator, including a programmable one, provided that
the calculator is silent in operation. You are strictly prohibited from using a
calculator with print-out, graphic/word-display functions or dot-matrix technology
in the main display.

6. wEFHMHECRBREORETFEFES - AIEHBLUK -
Please write the answers with a blue or black ball-point pen. Correction fluid can be
used.

7. BAARE —REREL -

Only one piece of draft paper is given to each candidate.



E—E4r Partl HEFERE Multiple Choice

A EE (A B> CH D) B/t 2 I8N -
Write your answers (A, B, C, or D) in the corresponding box provided.

(A)

(B)

(©)

(D)

(A)

(B)

(©)

(D)

e HEE A=A EE A T B (EER - 5% A B B Bl 2 MHRHA &t
g A BLEHAVEIEERNZ B W - BAE B _EREII—/ KA AH#ETT F o (15 A B
B t&if—AE A _F i) EE) - CRUEEERE T A B B (riFAE SR - Al
W EERLEIE A 6 BRI (RS °

Two right triangles, A and B, are identical as shown in the figure. The interface
between A and B is frictionless. The kinetic frictional coefficient between A and the
table surface is p. An external force, F, is applied on B so that A and B are moving
under uniform velocity together. During the motion, A and B are under the related
static condition. Please indicate the relationship between p and the inclined angle, 6,

of the ramp.

M = tanf F B

p = tan6/2 0 A
u = sinf 7

u = sinB/2

NHIEA RN Z

Please select the correct statement from the list below.

HE A pe R YRS AR =R YIRS

Heat cannot be transferred from the low-temperature object to the high-
temperature one.

SNSRI - YIRGHI N RE—E

The internal energy of the object must increase if the environment is doing work to
the object.

HRREORET S iaiad - HER et —E A ETE R

The pressure of the ideal gas should increase if the temperature of the gas is
increasing.

A AT RETE B — BRI S BRI AR L B A2y - 1A 5 [REHA ST

It is impossible to absorb the heat from the sole heat source to do work and without
any other changes.




(A)
(B)
(©)
(D)

(A)

(B)

(©)

(D)

—HRUAR A 0 HZERHFARFEGET - CEITHA 01, 02, 03 HIREHRS
01> 02> 03 = Al =FE /MBS EH A RER NFIWMEE N ?

A light ray is travelling from air to another medium under an incidence angle of 6.
The three refractive angles have the relationship of 61> 02> 03. Please select the
possible combination of the refractive indices of the different media.

Air
Medium

n1=1.3, n2=1.5, n3=1.8
n1=1.8, np=1.5, n3=1.3
n1=1.3, n2=1.8, n3=1.5
n1=1.5, n2=1.3, n3=1.8

GBS AEEIERBOE T o TR SR AR 2R (2
If a block is sliding down a frictional slope, which of the following statements about

the block during sliding is correct?

B EREE &~

Both its momentum and its mechanical energy are conserved.
HEha i - (ErhEE R~

Its momentum is conserved but not its mechanical energy.
HAtRE TN - (HEIE A

Its mechanical energy is conserved but not its momentum.
HEhE MtsiEE & ~FIA

Neither its momentum nor its mechanical energy is conserved.




5. —ECEMFETEREAR ERUARER

The atomic weight of an element is generally determined by its

(A) BEFHVEH
Number of electrons

(B) BEFHVEH
Number of protons

(C) TrHvEH

Number of neutrons

(D) EMrhrHyEH

Number of protons and number of neutrons

6. GRf—REESKEN TarHENRE L —EEER - AfErRI$HHVIE A R 2
If a long straight wire is placed on top of a compass and let flow a constant electric
current, what would be the pointing direction of the compass?

(A) FEEHNELR

Perpendicular to the wire

(B) PATIANEESR
Parallel with the wire

(C) ElEE&RpY 45°F
Forming a 45° angle with the wire

(D) Bty —E e

Rotating along with time



FE 4y Part2 HE-2RE Concept Questions

& E R ET R RESR | - BAEZ R I MIEE R Gty -
Write your answers on the lines provided for each question. Answers written elsewhere
will not be graded.

1. WEE EHEEA NIRRT A 2 2R B 4R ) - HEh&E 7R 8kgm/s kK 6

kgm/s - {ERE BTN BIEN & SFIRAY AR - ST R/ NREE AR S - HEhER
EETEESE By 2 kgm/s A1 12 kg'm/s -
Two balls, with the same mass, are moving in a straight line under constant velocity.
Their linear momentum is 8 kgim/s and 6 kgm/s. According to the conservation of
energy and momentum, please analyze whether it is possible that after the collision,
their momentums would change to 2 kg-im/s and 12 kg m/s.

(6 47/ marks)
2. RIS ER -
Please briefly explain the definition of radioactive decay. (5 53/ marks)




FEUN 22 SR KFERY 2 A AERE A A T IR BT B2 e e R 2 — (B Y 2 A
IPRELIR AR M 2

What thermodynamic laws or principles are involved in the process of cooling such
as those in air conditioners and refrigerators? What are the ideal properties of a good

refrigerant?
(6 43/ marks)

e T R AR SR B A AR g Y ek | 2
Briefly explain the difference between lenses for myopia and hyperopia?
(5 47/ marks)




FE=F4 Part3 1 ERH Calculation Questions

WEE (EFEARENERE - A stREIERE RREER) BEFE RN ZE D
irBN - BAEEAMI T EE NG o

Write your answers (include necessary explanations, formulae, calculations and final
results) in the space provided. Answers written elsewhere will not be graded.

1. fE - BEYIEG A BV — A R RAVECE 4R - O BhjE - 4 rHy—
U E ARG > S —Umi R E e im B G B AR o A~ B IYZEGHYE 24
% o B RMETPEEE - O RERIIAYAETBLIE B T RV AE TR R o K1 B - 45
a=70°> 3K B HYEE ?
A block (A) was hung at the O point of a light, and un-
stretchable string. One end of the string was fixed on the
wall, and the other end was connected with block B via a
fixed pulley. The mass of A and B is the same. When the

system is static, the angle of a is 70°. Please find the value

of B.

2. [EHFrRERET > BEFHE R BIR ARG Ri=3R - &

TRERMEEIE A > EFAEARER (NHAZ) - BF
HYEERRME Ry V o BT8R sRVEE R B VIR HIEE
18 ?

In the figure, R1 = 3R, the resistance of the ammeter (A) is
zero, and the battery is ideal (internal resistance of zero).
What is the ratio between the current in the ammeter and

|'|-|-

VIR?



3. FE—HE 5.0 X 10* kg AV FEAE/K 8 ELL 0.3 m/s ByZRE ) - HEE

HOHREE 4B - () 4B4S LN 250N AR o RIEERESE £ 1F B %
A7 (b) WIERAEEER S THE ARG E 10 SKREURCA 55— 5 - 0P Ra (=R A
{F b SAHRE ? RES A2 R T -
Consider a railroad carriage of mass 5.0 x 10* kg is running on a horizontal track at
0.3 m/s. A rope is attached to the tailing end of the carriage. (a) If a pulling force of
250 N is applied to the rope, how long does it take for the carriage to come to a full
stop? (b) If another carriage is placed on the track 10 m away from the point where
the pulling force is applied, will the two carriages hit each other before stopping?
Ignore friction and air resistance.

4. FjE— RC &g - HpAYEENEmITHY 5V BHiGHE - s8¢ EHAYEE &10kQ -
AR B — S SN R B JE AR 10% » EEAEAVESE A%/ ?
Consider an RC circuit in which the capacitor is discharging from a full charge of
5V. If the resistor has a value of 10k, what would be the capacitance of the
capacitor if one wants to discharge to 10% in one minute?



SEZ I Suggested Answers
F—E4y Partl HEFERE Multiple Choice

I

> 0O W >» Ow

B Esy Part 2 -2 Concept Questions

RETRE - FRISBIRE BN EAIRA(A E=p?/2m » 215N T EHE % HIBIRE KA VI4AE)
At o RIEA Al g sz B o

This phenomenon is impossible. Based on the relationship between kinetic energy
and momentum, E=p?/2m, the kinetic energy after the collision will be larger than
that before the collision. It is thus impossible to occur.

TR M B B R R R XA TRE RS & B S M U H BB R Y B
% o
Radioactive decay is the process by which an unstable atomic nucleus loses energy

by ionizing radiation.

ZE FRIKAGHRLS A T /2 AT SR AR R I R BT AR ARAR - 15 AR P R
BRI SRARAVAGHR » BESEN DR ES BRI AT DI R ER - %
B TR HAY SRR SR HTEEN - BT DU 2 P 75 AL R R EE VR 2L
[EIR AR > (EEAFE SN - T {ERD) -

The cooling process of air-conditioners and refrigerators makes use of the
endothermic and exothermic processes during the evaporation and condensation of
the refrigerants. These processes involve the conservation laws concerning volume,
pressure, and temperature of the thermodynamics of gases, such as Boyle’s law.
Since most refrigerants utilize the latent heat of gas-liquid phase transition, a good
refrigerator should have large specific latent heat while having a low melting point
to avoid solidification so that it is easy to flow around.

10



4. TARIREERMIES - ARG R E R BIEREESAT - EREREE N
FER o ARHDECRWERE - BIEREESE -
Lenses treating myopia are concave lenses: incident light rays would be dispersed,
i.e. the focus point is front of the lens. Lenses treating hyperopia are convex lenses:
incident light rays would be focused, i.e. the focus point is behind the lens.

=45 Part3 =+E8EH Calculation Questions

1. HRYEE A BB EEMHE - IRBIINER - HEH - mg
ZAIPHERT o ZIMIWIE A S EZAR S o AR E]
The mass of A and B is the same. So, based on the force
compositions, the two angles (except a) in the right triangle
should be the same. We thus can have
180 — 70
0= —

> =55

AL
Consequently,
B =180°—a—0 =180°— 70° — 55° = 55°

2. EREETAIBERRE B O - EEFRAVESRE SR E By
Note that there is no voltage drop across the ammeter. The equivalent resistance of the
circuit is

RR R,R 5

Rog = + =-R
® R+R R, +R 4

{BUE &8 B R R W B P AV B ey 1 RITE
We assume that the current passing the lower resistances is i, then

5
V= (20)Re =5 R

BUESSHE Ry VR 11 > ARG A
We assume that the current passing Ru is i1, then in the right loop, we have

5
V = Ryiy + Ri = 3Riy + Ri = S Ri

AR
So

11



RIAK 38 B S BRI By

We thus have the current passing the ammeter is
1. 1 2v v

l—ii==l==X=—==—

2 2 5R SR

BB R RV R EL VIR IYER(E B 1/5 -
The ratio between the current in the ammeter and V/R is thus 1/5.

3. RC ERRHAVMEBENE NIFEEEERAY A=
The discharging process of RC circuits obey the following decay formula
V = Voe t/RC
BV B EERR > RC Sfefs R Fmaliis ol 8 - w ATS8 - B
where V, is the original voltage and the RC product is the so-called time constant.
Substituting the known parameters, that is

___60
0.5 = 5e 10x103C

A5 EE C ERy 2.61mF

we obtain the capacitance C to be 2.61 mF.

4. (a) MHBhE SRR RS
Using the relationship between momentum and impulse, we can obtain

mv 50><104><03
At =—=

F 250
HE I 60 D Al i 4= R4 1

That is, it takes 60 seconds for the carriage to stop.

(b) fEFUUERE - RBEIRYE R ARG - T IR PR nSE 1T EERE A
During the rope pulling, the moving carriage is always decelerating. Using the average
velocity during this deceleration, we find the traveling distance to be

Vayglit = X 60 =9 < 10

12



T AR & B 55— E R AR i -
Therefore, it won’t collide with the other carriage.
TEJRREH T > IIERE Fy—0.3/60 = —0.005 AU AZEENEE A > s

If we consider from the perspective of deceleration, the magnitude of acceleration is
—0.3/60 = —0.005. Then substituting into the kinematic formula, we also obtain

1 1
v0t+zat2 = O.3><6O—E><0.005x602 =9

13
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