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1.

Choose one best answer for the following questions
[E54) 314 > %3304 > Z4 13EI- 0254 G-I A FLA S 0 K

T8 » ALLA2 4l o 1~M1585 $32 5 16~30 485 * §F o

1.25 % 0.25 + 1.222 =
(A) 1.5345 (B) 1.535 (C) 1.53 (D) 1.5 (E) 2

Over a short interval near time ¢ = 0 the coordinate of a bicycle in meters is given by
x(f) = 12t — 4£, where ¢ is in seconds. At the end of 1 s, what is the acceleration of the bicycle?
(A) 23 m/s? (B) 15 m/s? (C) -4m/s? (D) -12 m/s? (E) -24 m/s?

A 8000-N trunk is pushed along a level road by two men who apply a total forward force of
1000 N. Neglecting friction, what is the acceleration of the trunk?
(Gravitational acceleration g = 10 m/s?)

(A) 0.0125 m/s? (B) 0.125 m/s* (C) 0.8 m/s?

(D) 1.25m/s? (E) 8m/s?

An incompressible fluid of density pis in a bucket on the elevator floor accelerating upward with
acceleration a. What is the pressure difference between two points in the fluid separated by a

vertical distance Ah? (Gravitational acceleration is g)

(A)  paah (B)  pgah (©) pgahh (D) plg-a)Ah (E) plg+a)Ah

The figure shows a standing wave pattern in a string. What is the wavelength of one of the

component traveling waves?

o e T
(A) 10cm (B) 20cm (C) 40cm (D) 60cm (E) 120 cm

The figure shows four situations in which a source of sound S and a detector D are either moving
or stationary. The arrows indicate the directions of motion. The speeds (when not zero) are all the
same. (Note that the detector in situation (3) is stationary). Rank the situations according to the

apparent frequency of the source, lowest to highest.

D ® 3 o
uégg% \65063 U?D \05960

D
A O, B) @00 © O0B,0@
(D) @0dD,B (B) @,0,@
What is the deterministic factor of a sound wave for the sound pitch?
(A) amplitude (B) frequency (C) phase (D) speed (E) intensity
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8. A sample of an ideal gas is taken through the cyclic process abca shown in the figure. The scale
of the vertical axis is set by p, = 15 kPa and p.. = 5 kPa. At point a, T = 200 K. What is the

temperature of the gas at point ¢?

lr b

Pressure (kPa)

Pa

a C

1.0 3.0
Volume (m*)

(A) 400K (B) 600K (C) 1419K (D) 1800K  (E) 4258K

9. An engine does 15 kJ of work while exhausting 37 kJ to a cold reservoir. What is the efficiency
of the engine?
(A) 28.8% (B) 38.8% (C) 68.8% (D) 88.8% (E) 98.8%

10. The point P lies along the perpendicular bisector of the line connecting two long straight wires S
and T that are perpendicular to the page. A set of directions A through H is shown next to the
figure. When the two equal currents in the wires are directed up out of the page, the direction of
the magnetic field at P is closest to the direction of

(A) A (B) E (C) F (D) G (E) H

11. Consider radio waves (r), visible light (v), infrared (i), X-rays (x), and ultraviolet (u). In order of
increasing frequency, they are

A rvi,x,u B rni,vux (C) Lnvux DO xuvir (E) rni,v,xu

12. An erect object is in front of a convex mirror a distance greater than the focal length. The image

i

(A) real, inverted, and smaller than the object
(B) virtual, inverted, and larger than the object
(C) real, inverted, and larger than the object
(D) virtual, erect, and smaller than the object

(E) real, erect, and larger than the object
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13. The major physics principle that supports endoscope is
(A) refraction of light (B) diffraction of light

(C) interference of light (D) scattering of light
(E) total internal reflection of light

14. If we increase the wavelength of the light that falls on the metal in a photoelectric-effect
experiment, which of the following will happen?
(A) The work function of the metal increases.
(B) The cutoff frequency decreases.
(C) The stopping potential decreases.
(D) The time delay of the emission of photoelectron increases.
(E) All of the above.

15. For the particles listed below with the same kinetic energy, which has the shortest wavelength?
(A) electron (B) positron (C) proton (D) «a particle (E) neutron
[E:E87]) #3024 > 231204 » 34 1HE3c 054 » @IrT 2 A {F A 528 0 &
Tg » ABAFAJeh o 31~60 305 $32 > 61~90 45 4 & -

31. The velocities of drivers A and B are shown as functions of time in the figure below. Driver B
starts her car at the instant driver A passes her. At which moment on the graph are drivers A and

B side by side?
Fms)

-+ CatB
4]:'__

T Car &
0

e T e
1 2 3 4 5 6 7 8 9

(A) 0s,2s (B) 0s,4s (C) 2s,4s (D) 25,65 (E) 45,65

32. A uniform cord has the mass per unit length 4 and it is arranged as that shown in the figure. Here
the tension is maintained by suspending an object of mass M from one end. What is the speed of

a pulse on the cord if the tension force is not affected by the mass of the cord? (Gravitational

acceleration is 2)

. Mg Mg Mg
O (A) v >3 B) v > ()173/,l

M M M

g g

D ol — E = —_—

D) v 2/1 ()177'[/1
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33. As shown in figures (a) and (b), a constant force F' is applied to the two contact blocks in both
cases. In figure (a), block A pushes against block B with a 20 N force directed horizontally to the
right. In figure (b), block A pushes against block B with a 10 N force directed horizontally to the
left. The total mass of two blocks is 12 kg. Which of the following statement is correct?
(Gravitational acceleration g = 10 m/s?)

A B B 4

[ =N
(e1) (h)

(A) The magnitude of F'is 20 N.

(B) The mass ratio between block A and B is 2.

(C) The acceleration in (a) is 1.5 m/s.

(D) The acceleration in (b) is 2.5 m/s%.

(E) The mass of block A is 8 kg.

34. A force of F = 3x21 + 4yj acts on a particle, changing only the kinetic energy of the particle.
How much work is done on the particle as it moves from (2, 3) to (3, 0)?

(A) 6 B) 3 © 3 D) 2 (E) 1

35. A block of mass 2 kg on a table is pushed by a force of 20 N directed with an angle of 30°
downward from the horizontal as shown in the figure. The kinetic frictional coefficient is 0.2.

What is the work done by the frictional force after traveling 10 m long? (Gravitational acceleration
g =10 m/s?)

m=2kg

M, =02 ~ [ \G\') 0=30°

F=20 (N)
(A) 10] (B) 30J (C) 40 (D) 507 (E) 607J

36. A bullet is hitting and getting stuck in a wood cube, which is sitting on a frictionless table. For
this bullet-wood system, which item is not conserved before and after the collision event?
(A) total kinetic energy (B) total linear momentum
(C) total angular momentum (D) total mass
(E) None of the above.
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37.

38.

39.

40.

An estimated force-time curve for a baseball struck by a bat is shown in the figure. From this

curve, determine the average force exerted on the ball.

F(N) Fax = 18000 N
20000 \
15000
10000
:)(N):: .
0 1 2
(A) 3kN (B) S5kN (C) 6kN (D) 7kN E) 9KN

A ball of mass m is released from a height of H. What is its speed when it is at a height of y?

(Gravitational acceleration is g)

@A) JgH — ® /gy (© Jagti—y) O Jgl—-y ©® 2gy

A wheel of radius R and moment of inertia [ is mounted on a frictionless horizontal axle as
shown in the figure. A light cord wrapped around the wheel supports an object of mass m. What
is the linear acceleration of the object? (Gravitational acceleration is g)

1

R

'l

. mg | | mg _ mg
(A =R B) = TR © =TI
mg 2mg

(E) a=

D) &= T IR 3(m + I/R?)

A block with a speaker bolted to it is connected to a spring having spring constant £ =20 N/m

as shown in figure. The total mass of the block and speaker is 5 kg, and the amplitude of this
unit’s motion is 0.5 m. The speaker emits sound waves of frequency 440 Hz. Determine the

highest frequency heard by the person to the right of the speaker. (Assume that the speed of sound
is 343 m/s)
koo »

) &

_—

(A) 481 Hz (B) 471 Hz (C) 461 Hz (D) 451 Hz (E) 441 Hz
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41. A wire of length L, Young’s modulus Y, and cross-sectional area A is stretched elastically by
an amount AL. It behaves as a spring by using the Hooke’s law. What is the work done in
stretching the wire by an amount AL?

YA 1YA 1Y 1YA YA
A) ——(ALY? (B) =—=(AL)? (C) =—(AL)? (D) ———=(AL)? (E) —=
A z@L* B 5500 © 5500 O -——@n* E —AL

42. A balloon filled with air is pulled into a tank of water at room temperature. As the balloon sinks,

the air pressure inside the balloon

(A) increases (B) remains the same (C) decreases

(D) increases then decreases (E) decreases then increases

43. Ethanol of density pr flows smoothly through a horizontal pipe that tapers in cross-sectional
area from A; to A, (A; = 2A,) as shown in the figure. The pressure difference between the

wide and narrow sections of pipe is AP. What is the volume flow rate of the ethanol?

4,
Al = U, —)
v

2
2AP AP AP AP AP
A) A, |[— B) A4, [— C) 4, |— DO A— (B) Aj—
A 4 /3,05 ® 4 ’pE ( 11/3/35 ' ps '3pp

44. An ideal monoatomic gas of one mole is at pressure P, volume V, and temperature T. The gas
is heated at constant volume to 2T'. Then the gas is allowed to expand at constant temperature to
2V . Finally, the gas cools at constant pressure to T. What is the net entropy change for this ideal
gas? (The ideal gas constant is R)

(A) RIn2 (B) —RIn2 © o0 (D) RIn4
(E) not calculatable by the above information

45. The figure shows a closed cycle for a gas. From c to b, 60 J is transferred from the gas as heat.
From b to a, 100 J is transferred from the gas as heat, and the magnitude of the work done by the
gas 1s 80 J. From a to ¢, 400 J is transferred to the gas as heat. What is the work done by the gas

from a to ¢?
p

a b y

(A) -240] (B) 24017 (C) 3207 (D) -320J (E) -1607
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46. A quantity of an ideal gas is compressed to half its initial volume. The process may be adiabatic,

47.

48.

49.

50.

51.

isothermal or occurring at isobaric. Rank those three processes in order of the work required of
an external agent, least to greatest.

(A) adiabatic, isothermal, isobaric (B) adiabatic, isobaric, isothermal

(C) isothermal, adiabatic, isobaric (D) isobaric, adiabatic, isothermal

(E) 1isobaric, isothermal, adiabatic

An ideal parallel-plate capacitor connected to a battery of voltage Vo, it has charge of magnitude
Qo on its plates. The plates are pulled apart to a separation from d to 2d while the capacitor remains
connected to the battery. After the plates are 2d apart, what are the magnitude of the charge on
the plates and the potential difference between them?

(A) 0.5Qo0, 0.5Vo (B) 0.5Qo, Vo (©) Qo, Vo

(D) 2Qo, Vo (E) 2Qo, 2Vo

A group of identical capacitors is connected first in series and then in parallel. The combined
capacitance in parallel is 100 times larger than for the series connection. How many capacitors

are in the group?
(A) 5 (B) 10 (©) 50 (D) 100 (E) 200

A cylinder contains n mol of helium gas (ideal monatomic gas) at a temperature of 300 K. The
universal gas constant is R (R = Nykg), where N, is Avogadro’ number and kg is
Boltzmann’s constant. If the gas is heated at constant pressure, how much energy must be
transferred by heat to the gas after it is heated to 500 K?

(A) 200nR (B) 300nR (C) 500nR (D) 800nR (E) 1000nR

The switch is connected to position @ for a long time interval as shown in the figure. At £ = 0, the
switch is thrown to position b. After this time, what are the frequency of oscillation of the LC

circuit?
10.0 Q 1.OH

a b
MW

+
— 120V

N
1

(A) 159 Hz (B) 359 Hz (C) 559 Hz (D) 759 Hz (E) 959 Hz

1.00 uF

An infinite long wire is charged uniformly with line charge density A. What is the electric field

at a point with a distance y from the stick? (Electric constant is &g)
22

A A
W ® —— O = O E)
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52. A charge +q is at the position a and a second charge —q is placed at —a as shown in the

figure. What is the limiting form of the electric field for x > a? (Coulomb’s constant is k,)
—q

q
¢ X
-a 0 a X
k.qa 4k.qa k.qa
) = ®) = © =

4k,.qa 2k.qa
- (D) = ®) =
53. A 30-turn circular coil of radius 1 m and resistance 1 Q is placed in a magnetic field directed

perpendicular to the plane of the coil. The magnitude of the magnetic field varies in time according

to the expression B =0.1 ¢+ 0.04 £ , where B is in tesla and ¢ is in second. Calculate the induced
emfin the coil at 1 =5 s.

(A) 27V (B) 37V (C) 47V (D) 57V (E) 67V

54. Electric currents I; and I, are flowing through two parallel electric wires which are separated
apart by a distance R. What is the force per unit length between the two parallel wires?
(Magnetic constant is )

Uoly Uol Holy I,
A) — B) —= C
(A) R (B) " ©)

Hol11> 200011
D E
2mR D) TR ()

TR
55. While you are under water in a pool, you look up and see objects above water in a circle of light

with aradius R. The rest of your vision is the color of the sides of the pool. Assume that the index
of refraction of air is 1 and that of water is n. How deep are you in the pool?
R
(A) RVvn—-1 (B)

©)

56. The pupil of a cat’s eye narrows to a vertical slit of width 0.5 mm in daylight. Assume the average
(A)

wavelength of the light is 500 nm. What is the angular resolution for horizontally separated mice?
1.0 x 10 rad (B) 2.0x107rad
(D) 3.0 x 107 rad

(C) 2.5x107rad
(E) 3.5x103rad
57. The focal length of a spherical, concave mirror is 8 cm. An object is placed at a distance of 24 cm

in front of the mirror. How fast does the image move if the object starts to move at speed v,
toward the concave mirror?
(A) v (B) 0.50, (C) 0.25v, (D) 0.20 v,

(E) 0.18w,
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58.

59.

60.

In a lecture demonstration of single-slit diffraction, a laser beam of wavelength 1 passes
through a vertical slit of a wide a and hits a screen at a distance of L away. What is the width of
the central diffraction maximum on the screen?

A A A a

A Lt ®) 21t © a2 (D) 3L 2
a a a

B Ly

An AC voltage source is connected to a capacitor. There is a phase difference between the voltage
across the capacitor and the current passing it. Which of the following statement is correct?

(A) The phase of the current leads the voltage by /2.

(B) The phase of the current leads the voltage by /4.

(C) The phase of the current lags the voltage by /2.

(D) The phase of the current lags the voltage by /4.

(E) None of the above.

MRI machine probes the concentration distribution of water molecules by detecting the magnetic
resonance between the nucleus of hydrogen atoms, placed in a strong static magnetic field B, and
a small alternating magnetic field of frequency f.If B is 2T and the z-component of the proton
magnetic moment is 1.4 X 10726 J/T. What is the frequency f of the alternating magnetic field?
(Plank constant is 6.6 X 1073* J/s)

(A) 43MHz (B) 8MHz (C) 170MHz (D) 340MHz (E) 680 MHz

1BEE- P AL
ik 1 2 3 4 5 6 7 8 9O |10 11| 12| B34 15116 17]18]19] 20
BE C| E| D]|E C| A|B B|A| A ]| BI|D]E C| D] B B cClAl|lD
RE5R 20 | 2 | 23 1 24 | 25| 26 | 27 | 28 | 29 [ 30 | 31 | 32 | 33 | 34 | 35| 36 | 37 | 38 | 39 | 40
EE Alplc|plE|lElAlA|D|E|[D|BIDIE|l/E]lA|lE]C]|]AI|E
ki 41 | 42 | 43 ) 44 | 45 | 46 | 47 | 48 | 49 [ 50 | 51 [ 52 | 53 | 54 | 55 56| 57 ] 58| 59 | 60
BE DAl A|C C E B B clAlc|DlcCc]|cCcC E|lA]lC|BJ|AI[B
RER 61 | 62 | 63 | 64 | 65| 66 | 67 | 68 | 69 [ 70 | 71 | 72 | 73| 74| 75| 76 | 77| 78 | 79 | 80
B AlBlElA]IBlE|lAlE|!D|lC|ID|D|lcCcl]lc|D]|E Bl Cc|D]|C
RE5E 81 | 82 | 83 | 8 | 85| 8 | 87 [ 88 ] 89 | 90
BE A | B B| DJ|B BlAlC|lC]|]A
FAFFAFINFERFLEFS 2 IR UEY F2aala0 2

#* I S

p | R BRER R

L1035 | EES RS RERE-60 AR

2 " ‘ . (#A)
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6. The ballistic pendulum has mass 10 kg. A bullet of
300 g moves at the speed of v right before hitting
the pendulum. How much is the height 4 that the
pendulum can swing upward and rest momentarily?
(Gravitational acceleration g = 10 m/s?)

Vo
ny ——— e my h

(A) 6.7x10%vg? (B) 4.2x10%vs? (C) 3.3x10%vp?
(D) 2.3x10%vp? (E) 5.7x10%vg?

SERETHE (LEHR ) FLEf 14

#
R AR — R RBEKFFORZIIN > AP TOZHF
T

m

=mv+0=m+ M)V, =V, = v -(1)
m+ M

BHRAGB(TR+ABR)BRRL B CHRESV, A RAHEE
?Zﬂﬁ’é%ﬁiﬁ)’]ﬁﬁﬁ WP T
= — (m + MYV =(m+ M)gh - 2) 0
(1) 4’:)\(2)%

l m__ o oanon | g -3
= 2(m+M)(m+M‘) (m+ M)gh . M lfl

m+ M =g .

=y = 2gh oy

m
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35. A toy car is running on a banked circular track of radius 10 m, as shown below. If the car weighs
5 kg and on wet ice, find the maximum velocity for the car to keep on the track without skid.
(Gravitational acceleration g = 10 m/s?, cos30°= 0.87, cos60°= 0.5)

300
(A) 54m/s (B) 76m/s (C) 94m/s (D) 126m/s (E) 15.7m/s

MEREFHIE ( LRBR ) F=FFE=15M

3-35— R BATRART AR E > EREGHEMNEL0 HEFELAR
RATRRE RS AN -
7

Yy
AR RS o AR i 4
w i § R |
2 F.=-Nsinf =-ma_ = —m2 l/
R | .- cemepX
.\ R
2 F,=Ncosf-mg=ma, =0 L
A LR XK &N

v = (Rg tan )"

- - p—-—-:(-
=
oq
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38. A2-kg block slides down a frictionless incline from point Ato point 4 ,
B. A force (magnitude P = 3 N) acts on the block between A and B, N
as shown in the figure Points A and B are 2 m apart. If the kinetic

energy of the block at A is 10 J, what is the kinetic energy of the N g
block at B? (Gravitational acceleration g = 10 m/s?) iy 2R
A) 1717 (B) 201J (C) 241 (D) 271J (E) 371J

LnREFHE (tEAEE )

7. A 2.0-kg block slides down a frictionless incline from point A to point B. A force
(magnitude P = 3.0 N) acts on the block between A and B, as shown. Points A and B
are 2.0 m apart. If the kinetic energy of the block at A is 10 J, what is the kinetic

energy of the block at B?

(A). 2717 (C) 247 (D) 177 (E) 377

7. % : (C)
HRMEESTIN E=K+U
10+2x9.8x2sin30 =K +3x2=K =23.6[/]
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45. Water pressurized to 3.5 x 10° Pa is flowing at 5.0 m/s in a horizontal pipe which contracts to 1/3
its former area. What are the pressure and flow speed of the water after the contraction?
(A) 2.5x10°Pa, 15m/s (B) 3.0 x10° Pa, 10 m/s (C) 3.0x10°Pa, 15m/s
(D) 4.5x10°Pa, 1.5m/s (E) 5.5x10°Pa, 1.5m/s

BB ETFHE (LR
6. Water u.r;zgd to 3.5 x 10° Pa is flowing at 5.0 m/s in a horizontal pipe which

contracts t¢ 1/3%ts former area. What are the pressure and velocity of the water after

the contraction?
(A) 2.5 x 10° Pa, 15 m/s (B) 3.0 x 10° Pa, 10 m/s (C) 3.0 x 10° Pa, 15 m/s

(D) 4.5 x 10° Pa, 1.5 m/s (E) 5.5 x 10° Pa, 1.5 m/s

6.# : (A)
B Ay, = Ay,

AG5) = aw,

1
B A P8y, = 2+5pv§+ngz

x 5% =P2+%x1000x152
0% P, +100000
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51. Arod of 0.3 m carries a current of /= 48.0 A in the direction shown in the figure and rolls along
the rails with a constant speed. A uniform magnetic field of magnitude 0.25 T is directed
perpendicular to the rod and the rails. What is the force acting on the rod?

v

AT .

/1[ B

L
(A) 36N(>) (B) 24N(«) (©) 12N(«) (D) 36N(«) (E) 12N(>)
BEREFFHE ( LRAR )RR =F
BN F, AR o Bk e X X X f X X
FELBRTA > LB - ARALB®IEH
BAEE BN CRAENE, - F b s Fik

m

EEy By o ’Fq\-, = F,,, » BLARFRSN A E\,ﬂé‘ﬁﬁ X x x 2 x x
0 A
SRS EHEMFII0FE LT A 1006 % \:'?

55. An AC generator consists of 6 turns of a wire. Each turn has an area of 0.040 m?. The loop rotates

in a uniform field (B = 0.20 T) at a constant frequency of 50 Hz. What is the maximum induced
emf?

(A) 24V (B) 3.0V (C) 48V (D) 13V (E) 15V

BT THE ( LREE)

6. A 10 turn conducting loop with a radius of 3.0 cm spins
second in a magnetic field of 0.50 T. The maximum emf generdte

(A) 0014V  (B) 0085V  (C) 053V (D) 0.85V
6. # : (E)
de¢

e=-N—"%
dt

= —N%BA cos(wt) = NBAwsin(wt) = ¢__ sin(wt)
€. =NBA®w =10x0.5x (3 x107%)* x 60 x 27 = 5.32[V ]

per

3V
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36. A small block of mass m rests on the sloplng side of a triangular block of mass M which itself
rests on a horizontal table as shown in the figure below. Assuming all surfaces are frictionless,
determine the magnitude of the force F that must be applied to M so that m remains in a fixed
position relative to M.

Hint: 1. Take x and y axes horizontal and vertical. 2. Focus at the object m.

=

‘ M € ' 4
— (A) mgsin® (B) mgtan® (©) (m+M)gtand
(D) (m+M)gsin® (E) None of these
SELRETWME (LHET) 3. #: (B)

3. A rectangular block of mass 1 kg rests on a Ve & F=ma

30°-wedge-shaped block of mass 3 kg, as shown in 3{@ F=(m +m,)a (1)
figure. Neglecting all the frictions between the con S0 = () e

surfaces, find the magnitude of horizontal force i(: N - m,gcosf —mjasinf =0 2)
must applied to the wedge in order that the rec m,gsin6 — m, acosG 0 """""" (3)

block does not slide along the wedge: \ Problem 3 HG)E tand = ,szl\
(A)19.60 N (B)22.63N robiem anvu = => a= g
(C)27.72N (D) 33.95N. 4}63' \/_ ¢

ARA()EF =(1+3)ﬁ x9.8%)? N]

BB EEWEI0E S A 90% < F
8. A tube with three openings has three

different cross-sectional areas 1 || I
(A1:A2:A3 = 2:1:3), as shown in the

vy . v, . Vs
figure. The pressure difference is 25 Pa Fluid flow o }
between Al and A2. If vi = 0.125 (m/s), C'°15r'::i:‘1°"a' ' A3
find the density of the fluid (kg/m?).
(A) 561 (B) 982 (C) 1067 (D) 1534 (E) 1698

ST THE (tBAEE)

10. Water pressurized to 3.5 x 10° Pa is flowing at 5.0 m/s in a horizontal pipe which
contracts to 1/3 its former area. What are the pressure and velocity of the water after
the contraction?

(A) 2.5 x 10° Pa, 15 m/s (B)3.0x10°Pa, 10 m/s (C) 3.0 x 10° Pa, 15 m/s
(D) 4.5 x 10° Pa, 1.5 m/s (E) 5.5 x 10° Pa, 1.5 m/s
10. & : (A)

H Ay, =Ay,

1
A(5) = (SA[)VZ = v, =15[m/s]

1, 1,
53] P1+5pv;+pgy, =Pz+gpv;+pgy2

1 , 1
3.5x105+5x1000x5'=P2+5x1000><152

=3.5x10° = P, +100000
= P, =2.5x10°[ Pa]
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10. Two waves traveling in opposite directions interfere to produce a standing wave described by
y = 3 sin(2x) cos (5¢) where x is in m and ¢ is in s. What is the wavelength of the interfering
waves?

(A) 3.14m (B) 1.00m (C) 2.00m (D) 6.28m (E) 12.00 m

LERETFHIE (LAY ) EEE

41. The transverse displacement of a standing wave on a string is given by

y(x,t) = 4 sin(0.5x) cos(307),
where x and y are in centimeters (cm). What is the wave speed of component waves?
(A)I0cm/s (B)15cm/s (C)30cm/s (D)60cm/s (E) 120 cm/s.

41. #& : (D)

0 A
HEETEMEI0EEE AR 0% 4

58. A solenoid with 200 turns of copper wires is operated by a 1000 V it il
power supply and must be 25 cm long. What is the magnitude of : / \ 7359 /
magnetic field that is created in the solenoid? (The resistance of Cu 7)
wire is 0.2 Q and the permeability uo = 47x107 T-m/A) ; ///

(A) 5.03T (B) 321T (C) 784T (D) 4.58T (E) 436T

BEREETHIE ( LRIEE)
7. A 0.50-m long solenoid consists of 1 000 turns of ¢ wo‘d with a 4.0 cm
c
T

radius. When the current in the solenoid is 18 A, the e d at a point 1.0 cm
from the central axis of the solenoid is
(A)0.090 mT (B)0.36 mT (C)23 mT 3 (E) 45 mT
7. % : (E) X
N 1000
B =nuyi=—pyi=—— 4w x107)(18) =0.0452 = 45.2[ T
[ 0.5 =
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53. Two parallel thin planes of charge electrical charge density 2.5x10® C/m?. What is the electric
field in the region between the two planes? Assume that the vacuum electric permittivity is
g0=8.9x10"'2 C¥/N-m?.
(A) 2.8x10'8N/C (B) 5.6x10" N/C (C) 1.4x10"N/C
(D) 2.8x10"N/C (E) 4.2x10"° N/C

BHEEETME ( LREE)

3. Two infinite para% uniform charge densities of 0.20 nC/m? and
-0.60 nC/m’. What i de of the electric field at a point between the two
surfaces?

(A) 34 N/ p 23 N/ (C)45 N/C (D) 17 N/C (E) 90 N/C
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1.1.25x0.25+1.222 = .
(A)1.5345  (B)1.535 (C) 1.53 (D) 1.5 (E) 2
L. fig : (C)

1.25x0.25 =0.3125
0.3125+1.222 =1.5345

FRIZA UL ER AT - /NECRECERY) > HLCNEMiL AR - #01.53

2. Over a short interval near time t = 0 the coordinate of a bicycle in meters is given
by x(1) =12t - 41, where t is in seconds. At the end of 1 s, what is the acceleration of
the bicycle?
(A)23m/s>  (B) 15 m/s (C) -4 m/s’ (D) -12 m/s’ (E) -24 m/s’
2. fi# : (E)
x(1) =12t - 4¢°
= (1) =12 -12¢°
= a(t) = =24t
a(l) =-24

3. A 8000-N trunk is pushed along a level road by two men who apply a total forward
force of 1000 N. Neglecting friction, what is the acceleration of the trunk?
(Gravitational acceleration g = 10 m/s%)
(A) 0.0125 m/s® (B) 0.125 m/s> (C) 0.8 m/s> (D) 1.25m/s>  (E) 8 m/s’
3. 1% : (D)

W =mg=>8000 = m- 10 = m = 800[ kg]

F = ma=1000 =800- a = a =1.25[m/s’]

4. An incompressible fluid of density p is in a bucket on the elevator floor
accelerating upward with acceleration a. What is the pressure difference between two
points in the fluid separated by a vertical distance Ah? (Gravitational acceleration is g)

(A) paAh (B) pgAh (C) pgaAh (D) p(g—a)Ah  (E) p(g +a)Ah
4. fi#  (E)

P, =P, + pgy,

P =P, +pgy

= AP =P, - P, = pg(y, - y,) = pgAh

R R A EANZR » B — R AN - BE T 7R AE(E]
= AP = p(g+a)Ah

5. The figure shows a standing wave pattern in a string. What is the wavelength of
one of the component traveling waves?

» 60 cm -

_____

- - .

(A)10 cm (B) 20 cm (C)40 cm (D) 60 cm (E) 120 cm
5.1 (C)
60 + 3 x 2 = 40[cm]
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6. The figure shows four situations in which a source of sound S and a detector D are
either moving or stationary. The arrows indicate the directions of motion. The speeds
(when not zero) are all the same. (Note that the detector in situation 3 is stationary).
Rank the situations according to the apparent frequency of the source, lowest to
highest.

o o o <o ~— o o <o
1 S D 2 S D 3 S D 4 S D
A)1,2,3,4 (B)4,3,2,1 (0 L324 ([D)2,1,43 (E)213,4
6. i * (A)

u-u u

1: v, = By 30 v, = Vg
U+ g U — g
u+u u+u

20 v, = Ky 4: v, = By
U+ g U= U

7. What is the deterministic factor of a sound wave for the sound pitch?
(A) amplitude (B) frequency  (C) phase (D) speed (E) intensity
7. % (B)
H r=(sound pitch) Ry £ 2 447 I (5 Y 47
» BN B[ He] > AR E SRS

8. A sample of an ideal gas is taken through the cyclic process abca shown in the
figure. The scale of the vertical ax is set by p, =15kPa and p,.=5kPa. At point a,
T=200K. What is the temperature of the gas at point c?

:' /‘(’ b
é Pac a
1.0 3.0
Volume (m”)
(A) 400 K (B) 600 K (C) 1419 K (D) 1800 K (E) 4258 K
8. i * (B)
At point a
PV =nRT,=5x1=nRx200= nR =0.025
At point ¢

PV =nRT.=5x3=0025xT =T =600[K]

9. An engine does 15 kJ of work while exhausting 37 kJ to a cold reservoir. What is
the efficiency of the engine?

(A)28.8%  (B)38.8% (C) 68.8 % (D) 88.8 % (E) 98.8 %
9. 1% : (A)
W=0 -0 =15=0, -37=0, =52[kJ]
e W 15 83288%
0,
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10. The point P lies along the perpendicular bisector of the line connecting two long
straight wires S and T that are perpendicular to the page. A set of directions A through
H is shown next to the figure. When the two equal currents in the wires are directed
up out of the page, the direction of the magnetic field at P is closest to the direction of

e P

1O Or
(A) A (B) E (©OF (D)G (E)H

10. fZ © (A)
R 285 3 B [ B B B R A

11. Consider radio waves (1), visible light (v), infrared (i), X-rays (x), and ultraviolet
(u). In order of increasing frequency, they are .
Arv,i,x,u B)r,i,v,uux ()i, r,v,u,x D)x,u,v,i,r (E)r,i,v,x,u
11. fi# : (B)

LR AR R ES  RAREEE, ATHMR, AT B, SRIMR, X0k,

12. An erect object is in front of a convex mirror a distance greater than the focal
length. The image is
(A) real, inverted, and smaller than the object
(B) virtual, inverted, and larger than the object
(C) real, inverted, and larger than the object
(D) virtual, erect, and smaller than the object
(E) real, erect, and larger than the object
12. fi# : (D)
CIEI BN EVIRSE S AT TR > 838 21T/ NE B

13. The major physics principle that supports endoscope is .
(A) refraction of light (B) diffraction of light (C) interference of light
(D) scattering of light (E) total internal reflection of light
13. fi# : (E)
NEizE GOV E S SER)

14. If we increase the wavelength of the light that falls on the metal in a photoelectric-
effect experiment, which of the following will happen?

(A) The work function of the metal increases.

(B) The cutoff frequency decreases.

(C) The stopping potential decreases.

(D) The time delay of the emission of photoelectron increases.

(E) All of the above.

14. % = (C)

1 h
eV=5mv2 =hv—e¢=76—e¢
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KSR QDETREE(K - stopping potential VN[

15. For the particles listed below with the same kinetic energy, which has the shortest

wavelength?
(A) electron  (B) positron (C) proton (D) a particle (E) neutron
15. fi# : (D)
ot
‘P \2mK
BIREAHE - EEER - AN &EdE

4 % BEAR67TMU201706 [+ @ 2R dEf#4r (111~88# ) ] - 2)

\\\ﬁr

(¥ AR > i
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