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Choose one best answer for the following questions
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(A)1.

(C)2.

(D)3.

(B) 4.
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If the diameter of the hydrogen atom is scaling up to the 400 m track playground, what would
the size of its nucleus be?
Hint: Radius of hydrogen is 0.053 nano meter. Radius of its nucleus is 0.85 femto meter.

(A) afew-mm sand grain (B) aping-pong ball (C) abase ball

(D) abowling ball (E) abasketball

Since 2019, the magnitudes of all SI units have been defined by declaring exact numerical
values for defining constants when expressed in terms of their SI units. Which one of the
following constants is not included?

(A) the speed of light in vacuum, ¢ (B) the Planck constant, 4

(C) the Coulomb constant, k. (or 1/475)) (D) the Boltzmann constant, & (or kg)

(E) the Avogadro constant, Na

The graph below shows the angular acceleration & of a a(rad/s?)
bicycle tire. During the four-second time interval for which 5

this graph is drawn, we can conclude that

MW

(A) the angular velocity of the wheel did not change

(B) the angular momentum of the wheel about an axis through its center did not change
(C) the angular velocity of the wheel increased by 8 rad/s

(D) the angular velocity of the wheel increased by 12 rad/s

(E) the angular velocity of the wheel increased by 16 rad/s

A ball rolls down and leaves a slope at an angle of 30° above the horizontal direction. The ball
hits the ground 10 seconds later at a point 20 meters below the leaving point, as shown below.
How far does the ball travel A

horizontally when it hits the \

ground (from point B to point

B~
°
C)? (Gravitational acceleration /@‘ 20m (.:
' 7

g =10 m/s?) I

(A) 623 (B) 835 (C) 936 (D) 1019 (E) 2021
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(A) 5. Newton’s coefficient of restitution is defined by
|Relative velocity after collision|

Coefficient of restitution (e) = - - —
|Relative velocity before collision|

For a completely inelastic collision in a head-on collision of two objects, what would the value
of e would be?
(A) 0 B) 12 © 1

(D) 2 (E) Information not enough to determine it.

(B)6. The ballistic pendulum has mass 10 kg. A bullet of
300 g moves at the speed of vo 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?)

—
o |
m —_— s h
—
(A) 6.7x107vy? (B) 4.2x10%vy? (C) 3.3x10%w?
(D) 2.3x10%vy? (BE) 5.7x107v¢?
(D)7. Compared to the graph below, which graph in choices shows that the amplitude and the
frequency are doubled?
y
AWL N
ST
b d
y (@ , ® , © , @ . (e)
A 2A+ 2A—+ 2A
! £ ¢ 05A t ANrANA P ¢
T T T T T
(A) a B) b € ¢ D) d (E) e

(C)8. A tube with three openings has three

different cross-sectional areas M—/i
(A1:A2:A3 =2:1:3), as shown in the

V3

vy — vy

figure. The pressure difference is 25 Pa Fluid flow A2
between Al and A2. If vi = 0.125 (m/s), Cr°25r‘::‘:il°"a' A3
find the density of the fluid (kg/m?).

(A) 561 (B) 982 (C) 1067 (D) 1534 (E) 1698
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(B)9. Which of the following answers is a correct description of the corresponding process as
indicated in the figure?

(A) Isobaric (B) Adiabatic (C) Isovolumetric
(D) Isothermal (E) None of the above is correct.

(A)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 7 is in s. What is the wavelength of the interfering
waves?

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

(B)11. When the same temperature increase in a system, the change in entropy, AS, is the largest in a

reversible
(A) constant-volume process (B) constant-pressure process
(C) adiabatic process (D) process in which no heat is transferred

(E) process in which no work is performed

(D) 12. Four capacitors are connected as shown in the figure. How much is the total charges stored in
capacitors if AVy=15V.
6uF 6k

10 uF
a I—.E

TpF

(A) 30 uC (B) 45 uC () 60 uC (D) 75 uC (E) 90 uC
(D) 13. Which of the following is correct for visible light through a prism?

Red
Visible

Violer
Screen

Violet

a b
(A) aandd (B) candb (C) candd
(D) aandb (E) None of these
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(C)14. In an atom, how many electrons can be contained at most at the 4™ orbit?
(A) 9 B) 18 ©) 32 (D) 162 (E) 324

(D) 15. An energy of 13.6 eV is needed to ionize an electron from the ground state of a hydrogen atom.
What is the longest photon wavelength needed to accomplishes this task? (Plank constant =
6.62x1073* m*kg/s, speed of light = 3x 108 m/s, 1 eV =1.6 x 1077 J)

(A) 60nm (B) 70 nm (C) 80nm (D) 90 nm (E) 100 nm

[R:®A] 52 5 0 #3120 5+ K8 1 MM 0.5 5 Bl EARBEENI L %
% R TFRdas © 31~60 MAHE » 61~90 BAILE -

(B)31. Based on an order-of-magnitude estimate, what is the radius of the Earth in the unit of kilometer
(km)?
Hint: The meter was originally defined in 1793 as one ten-millionth of the distance from
the equator to the North Pole along a great circle.
(A) 2 (B) 4 (C) o6 (D) 8 (E) 10

L

(E)32. A part of the square that has sides of length L is removed from one ¥

corner. The center of mass of the remainder moves from C to C'. The

displacement of the x coordinate of the center of mass (from C to C') is

(A) (2/3)L (B) (1/6)L (C) (1/8)L (D) (1/100L  (E) (1/12);:

%~ 33. The string and the pulley are massless, and the coefficient of static and kinetic frictions are 0.2
and 0.1, respectively, for both table 1 (T1) and 2 (T2). If m1 =2 kg, m2 = 3 kg, and m = 1.5 kg,

find the acceleration of m. (Gravitational acceleration g = 10 m/s?)

e

T1 T2

(A) 7.7 m%s (B) 8.7m?%s (C) 9.7m?%s (D) 10.7m%*s (E) 11.7m?s
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(A)34.

(B) 35.

(©) 36.

(B)37.

(C) 38.
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Aluminum Rod #1 has a length L and a diameter d. Aluminum Rod #2 has a length 2L and a
diameter 2d. If Rod #1 is under tension T and Rod #2 is under tension 2T, how do the changes in
length of the two rods compare?

(A) They are the same.

(B) Rod #1 has double the change in length that Rod #2 has.

(C) Rod #2 has double the change in length that Rod #1 has.

(D) Rod #1 has quadruple the change in length that Rod #2 has.

(E) Rod #2 has quadruple the change in length that Rod #1 has.

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?, c0s30°= 0.87, cos60°= 0.5)

300
(A) 5.4m/s (B) 7.6m/s (C) 94 m/s (D) 12.6 m/s (E) 15.7m/s

A small block of mass m rests on the sloping 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
«—F
3 M
(A) mgsin6 (B) mgtan® (C) (mtM)gtand
(D) (m+M)gsind (E) None of these

The four tires of an automobile are inflated to a gauge pressure of 2.0 x 10° N/m? (29 psi). Each

of the four tires has an area of 0.024 m? that is in contact with the ground. Determine the weight

of the auto.
(A) 4.80x 10°N (B) 1.92x10*N (C) 7.68 x10*N
(D) 8.33 x 10°N (E) 2.08 x10’N

A 2-kgblock slides down a frictionless incline from point A to point
B. A force (magnitude P = 3 N) acts on the block between A and B, T
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
block at B? (Gravitational acceleration g = 10 m/s?)

(A) 171 (B) 201J ©) 241 (D) 271 (E) 37]
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(E)39.

(D) 40.

(A)41.

(D)42.

(D) 43.

(C)44.

(A) 45.
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On a bridge, a man (weight = 70 kg) plays bungee jumping by tying himself to one end of an
elastic rope. The rope has a length of 100 m, and the height of the bridge is 500 m. After jumping,
the man begins to bounce back 10 seconds later. What is the effective weight of the man at the
bouncing point? (Gravitational acceleration g = 10 m/s?)

(A) 83kg (B) 95kg (C) 102kg (D) 117kg (E) 127kg

How much energy is required to move a mass m object from the Earth’s surface to an altitude
twice the Earth’s radius Rg?

(A) (-12)ymgRe (B) (1/2)ymgRe (C) (-2/3)mgReg (D) (2/3)mgReg (E) (1/4)mgRe

A styrofoam container used as a picnic cooler contains a block of ice at 0°C. If 225 g of ice melts
in 1 hour, how much heat energy (Joule) per second is passing through the walls of the container?
(The heat of fusion of ice is 3.33 x 10° J/kg).

(A) 208 (B) 124.8 (C) 1800.0 (D) 74925 (E) 749250.0

How much is the internal energy change of a gas that expands from i to f'as indicated in the figure

if there is also a frictional heat loss of 10 J?
5

4

3

P (Pa)

2 1

1

£
v

0

0 1 2 3 6 7 9

4 5
V (m?)

(A) -34.5] (B) 2257 (C) -18.57 (D) -28.5] (E) 36517

A solid melt at 100°C by absorbing 2450 kJ heat. How much is the entropy change in this melting

process?
(A) 823kJ/K (B) 432KkJ/K (C) 743kI/K (D) 6.57kI/K  (E) 5.69kJ/K

What is the efficiency if a Carnot engine transfers 9.5x10° J of energy from a hot reservoir during
a cycle and dumps 2x10° J heat to a cold reservoir?
(A) 0.69 (B) 0.84 (©) 0.79 (D) 0.65 (E) 0.72

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, 15 m/s (B) 3.0 x10° Pa, 10 m/s (C) 3.0x10°Pa, 15 m/s
(D) 4.5x10°Pa, 1.5m/s (B) 5.5x10°Pa, 1.5m/s
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(A)46.

(E) 47.

(B) 48.

(C) 49.

(B)50.

(A)(D) 51.
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A hydraulic jack with two pistons is shown in the figure. The radii
are 10 cm and 5 cm, and the weights are 40 kg and 1 kg for the .
left and right piston, respectively. A ball weighs 9 kg is placed on =

the right piston. Find the height difference between two pistons in B water B
equilibrium status. (Gravitational acceleration g = 10 m/s?)
(A) Ocm (B) 10cm (C) Im (D) 10m (E) 20m

A car approaches a stationary police car at 36 m/s. The frequency of the siren (relative to the
police car) is 500 Hz. What is the frequency (in Hz) heard by an observer in the moving car as he
approaches the police car? (Assume the velocity of sound in air is 343 m/s.)

(A) 220 (B) 383 (C) 448 (D) 526 (E) 552

A mass-spring system is shown in the figure where the spring constant £ = 100 N/m and the mass

is 4 kg. Assuming the initial velocity is 3.5 m/s, what is the amplitude of the motion?

-
1]
<
1Y

=

.(
o
I
2
= |l

=

=

-

-
.——k—ﬁ.

l‘ﬂ,l

0RO ALL DG G

(A) 05m (B) 0.7m (€©) 08m (D) 09m (E) 1.2m

A block (m1) with a weight of 10 kg was placed on a F
wooden bar with a weight of 2 kg. The left end of the

30cm
bar was attached firmly to a triangle. How much force ‘* '''''' J “

(F) does it take to keep the system in horizontal 100 cm

equilibrium? (Gravitational acceleration g = 10 m/s?)
(A) 165N (B) 224N (C) 283N (D) 318N (E) 361N

Halley's comet moves about the Sun in an elliptical orbit with its closest approach to the Sun
being 0.59 A.U. and its farthest distance being 35 A.U. If the comet's speed at closest approach is
54 km/s, what is its speed when it is farthest from the Sun? [1 Astronomical Unit (A.U.) is the
Earth-Sun distance. ]

(A) 3203m/s (B) 910m/s (C) 15m/s (D) 13 m/s (E) 7011 m/s

A rod 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?

L
(A) 3.6N(>) (B) 24N(«<) (C) 12N() (D) 36N(«) (E) 12N(>)
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(E) 52.

(D) 53.

(D) 54.

(E) 55.

(E) 56.

(D) 57.
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Three point charges align along the x-axis as shown in the figure. What is the equilibrium position

x of the charge ¢>. (The electrical constant is k).
1 if2 b3

—ih i -
@ >—@

] 1m -

(A) 0.45m (B) 0.62m (C) 0.36m (D) 0.78m (E) 0.59m

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
0= 8.9x10" C*/N-m’.

(A) 2.8x10"¥ N/C (B) 5.6x10" N/C (C) 1.4x10"¥N/C

(D) 2.8x10" N/C (E) 4.2x10Y N/C

The voltage across a parallel-plate capacitor is measured to be 92.5 V. When a dielectric is inserted
between the plates, the voltage drops to 23.4 V. What is the dielectric constant of the inserted
material? Assume that the vacuum electric permittivity is o= 8.9x1071? C*/N-m?.

(A) 0.26 (B) 2.64 (C) 0.62 (D) 3.95 (E) 1.82

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

It is known that the magnetic field of 0.17 T can cause an O" ion to move in a circular orbit of
radius 2 m. Find the radius of circular orbit of a Na®" ion with identical velocity in the same
magnetic field. (Ion moves in direction perpendicular to the magnetic field.)

(A) 0.12m (B) 025m (C) 034m (D) 0.52m (E) 0.72m

_\9

(A) 0.52N-m%C (B) 0.26 N-m%*C (C) 0.81 N-m%*C
(D) 0.43 N-m%C (E) 0.36 N-m%*C

What is the electric flux through a surface in between two

parallel planes shown in the figure if
w=2cm,/=5cm, £=500N/C and 0 = 30°?
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(A)58. A solenoid with 200 turns of copper wires is operated by a 1000 V \[\ ¢ w

power supply and must be 25 cm long. What is the magnitude of i P98e .

magnetic field that is created in the solenoid? (The resistance of Cu

wire is 0.2 Q and the permeability o= 47x107 T-m/A) 4}

(A)

503T (B) 321T (C) 7.84T (D) 4.58T (E) 436T

(E) 59. For a convex mirror with radius of curvature R = 10 cm, if an object is placed 15 cm in front the

mirror, what is the magnification of the image and is it a real or virtual? Upright or inverted?

(mirror’s equation: 1/p+1/g = 2/R)

(A)
(B)
©
(D)
(E)

3.75 cm (virtual behind mirror) and M = 0.25, inverted
7.50 cm (virtual behind mirror) and M = 0.5, upright
3.75 cm (real in front mirror) and M = 0.5, inverted
7.50 cm (real in front mirror) and M = 0.25, inverted
3.75 cm (virtual behind mirror) and M = 0.25, upright

3% 4 60. For a bi-concave thin lens, the radii of curvature are 10 and 20 cm. If an object is placed 15 cm in

front of the mirror, what is the magnification of the image and is it a real or virtual? Upright or
inverted? (thin lens’ equation: 1/p+1/g = (n—1)(1/R1—1/R>), the refractive index of glass is 1.5).

(A)
(B)
©)
(D)
(E)

9.72 cm (virtual behind mirror) and M = 0.64, inverted
11.64 cm (virtual behind mirror) and M = 0.58, inverted
10.91 cm (virtual in front mirror) and M = 0.73, upright
8.69 cm (real in front mirror) and M = 0.25, inverted
12.45 cm (virtual behind mirror) and M = 0.53, upright

29
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1. If the diameter of the hydrogen atom is scaling up to the 400 m track playground,
what would the size of its nucleus be?
Hint: Radius of hydrogen is 0.053 nano meter. Radius of its nucleus is 0.85 femto

meter.

(A) a few-mm sand grain (B) a ping-pong ball (C) a base ball
(D) a bowling ball (E) a basketball

1. # : (A)

Radius of hydrogen is 0.053 nano meter. Radius of its nucleus is 0.85 femto meter.
0.053[nm] =5.3x10""[m]

0.85[ fim] =8.5x107"°[m]  Fz=~10"[m]
= 400[m] =4 x 10*[m]
T 72~ 107 [ m]
=107[m] = [mm]

2. Since 2019, the magnitudes of all SI units have been defined by declaring exact
numerical values for defining constants when expressed in terms of their SI units.
Which one of the following constants is not included?

(A) the speed of light in vacuum, ¢ (B) the Planck constant, h

(C) the Coulomb constant, k, (or 1/47me,) (D) the Boltzmann constant, k (or k)
(E) the Avogadro constant, N,

2. # . (C) hyperfine transition

frequency of Cs Ave,
speed of light in vacuum c
Planck constant h
elementary charge e
Boltzmann constant k
Avogadro constant Na
luminous efficacy K.q

3. The graph below shows the angular acceleration a of a bicycle tire. During the
four-second time interval for which this graph is drawn, we can conclude that

a(rad/s?)
5

41
3

2 <+
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(A) the angular velocity of the wheel did not change

(B) the angular momentum of the wheel about an axis through its center did not
change

(C) the angular velocity of the wheel increased by 8 rad/s

(D) the angular velocity of the wheel increased by 12 rad/s

(E) the angular velocity of the wheel increased by 16 rad/s

3. % : (D)

W = (Chik )l = +12[rad/s]

4. A ball rolls down and leaves a slope at an angle of 30° above the horizontal
direction. The ball hits the ground 10 seconds later at a point 20 meters below the
leaving point, as shown below. How far does the ball travel horizontally when it hits
the ground (from point B to point C)? (Gravitational acceleration g = 10 m/s?)

N
B
.. -
—_— "—3.0._. r o 2
(A) 623 (B) 835 (C) 936 (D) 1019 (E) 2021

4. 8 - (B)
1
y =(v,sin0)t - Egt2
= -20 = (v,5in30°) x 10 -% x 10 x 10?

= v, =96[m/s]
x = (v,c0s0)t = (96c0s30°) x 10 = 831.4[m]

5. Newton’s coefficient of restitution is defined by

Relative velocity after collision

Coefficient of restitution (e) = ; - -
Relative velocity before collision|

For a completely inelastic collision in a head-on collision of two objects, what would
the value of e would be?

(A)O (B) 12 O 1
(D)2 (E) Information not enough to determine it.
5.8 1 (A)
Vi = v
e=1 2
|Vli_-v2J

e =1 FRIERIFE > 0<e <1 JETEMRITE
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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 / that the pendulum can
swing upward and rest momentarily? (Gravitational acceleration g = 10 m/s”)

L

(A) 6.7x107v;

—_— iy

(B) 4. 2><10-5 :

(C) 33x107°v]

(D) 2.3x107°v] (E) 5.7x107
6. # : (B)
FEhE<FIA
03xv,=(10+03)v,, =v, =0029,
EEIT&WE‘E?f

E(10 +0.3)(0.029v,)> +0 =0 + (10 + 0.3)(10)2
= h=424x10"]

7. Compared to the graph below, which graph in choices shows that the amplitude and
the frequency are doubled?

y

SN
G , ® . © , @ , ©
L L Al 287 EA—‘.’.‘ ,.-’(\- ."’A‘ 2AT ~
A/’F\\\_/# t | \\\\//4/p\\ R R ilh} \;& KJ'I % \iN\H_I
(A)a B)b ©c (D)d (E)e
7. % : (D)
A'=2A
1
—2f =2 —
fe2f =2
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8. A tube with three openings has three different cross-sectional areas (A1:A2:A3 =
2:1:3), as shown in the figure. The pressure difference is 25 Pa between Al and A2. If

vi=0.125 (m/s), find the density of the fluid (kg/m>).

L Fluid f'luw : A3 . '
Cross-sectional I
area Al A3

(A) 561 (B) 982 (C) 1067 (D) 1534 (E) 1698
8. #& : (C)

FH M TTRE S

Ay, = Ay, =2x0.125=1xv, = v, =0.25[m/s]

FHAESHTRER

1 1 1
Iy +EPV12 =P, +EPV§=P] - P, =EP(V§ -v)
1
=25 = p(025° ~0.125")
= p =1068[ kg/m"]

9. Which of the following answers is a correct description of the corresponding
process as indicated in the figure?

F 1 F/
i § 7

(A) Isobaric (B) Adiabatic (C) Isovolumetric
(D) Isothermal (E) None of the above is correct.
9. # : (B)

Adiabatic process

10. Two waves traveling in opposite directions interfere to produce a standing wave
described by y = 3 sin(2x) cos (5t) 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) 12.00m

10. # : (A)

A =2—“=A=3.14[m]
A A

2-14



SHEE | RAEEEAEREN [SE5T] |

11. When the same temperature increase in a system, the change in entropy, AS, is the
largest in a reversible

(A) constant-volume process (B) constant-pressure process

(C) adiabatic process (D) process in which no heat is transferred
(E) process in which no work is performed

11. # : (B)

1
(A)E) AS = nC, I~

i

Tf
(B) AS=nC,In-~

i

(C)(D) AS =0 (reversible)

12. Four capacitors are connected as shown in the figure. How much is the total
charges stored in capacitors if AVagy=15 V.

6 1k

] l—i fiss
- 3
—

7 ik

(A) 30uC (B) 45uC (C) 60uC (D) 75uC (E) 90uC
12. #& : (D)

l=L+L=l+—:>C=3

cC C C, 6

C=C+C,=3+7=10

NN IS T S B

ab Cl

\-.\ -..'. \_' & : hy ; '/ . 7 ‘I.“'_!I"' \ L2
‘-.// N Rm.\ .. / \ ) ;"'_#__Pt:um\ o

a b c d
(A)aandd (B)candb (C)candd
(D)aandb (E) None of these
13. # : (D)

DR m ARy - BRI ALK

14. In an atom, how many electrons can be contained at most at the 4™ orbit?
(A)9 (B) 18 (C) 32 (D) 162 (E) 324
14. # : (C)

number of electron 2n* =2 x 4% = 32
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15. An energy of 13.6 eV is needed to ionize an electron from the ground state of a
hydrogen atom. What is the longest photon wavelength needed to accomplishes this

task? (Plank constant = 6.62x10*m?-kg/s, speed of light = 3x 10°m/s, 1 eV = 1.6 x

107 7)
(A) 60 nm (B) 70 nm (C) 80 nm (D) 90 nm (E) 100 nm
15. #& : (D)
_he
A
1240

=136=——=4 =91.17[ nm]

[ &% ] 542 5
31. Based on an order-of-magnitude estimate, what is the radius of the Earth in the
unit of kilometer (km)?
Hint: The meter was originally defined in 1793 as one ten-millionth of the distance
from the equator to the North Pole along a great circle.
(A)2 (B)4 ©)o6 (D)8 (E) 10
31. & : (B)
R =6400km = 0.6 x 10* km
hET B E SRS 4

32. A part of the square that has sides of length L is removed from one corner. The
center of mass of the remainder moves from C to C'. The displacement of the x
coordinate of the center of mass (from C to C'") is

¥ L

|

—
-

X

(A) (2/3)L (B) (1/6)L (C) (1/8)L (D) (1/10)L (E) (1/12)L
32. # : (E)
EB)%T/B\IHE%% Emi}’:i = mcm

1 1 1 1
m(—ZL) + m(ZL) + m(ZL) =CBm)X,, =X, = EL
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33. The string and the pulley are massless, and the coefficient of static and kinetic
frictions are 0.2 and 0.1, respectively, for both table 1 (T1) and 2 (T2). If m1 = 2 kg,
m?2 =3 kg, and m = 1.5 kg, find the acceleration of m. (Gravitational acceleration g =

10 m/s?)
‘ T2
T-\o

(A)7.7m%s  (B)8.7m?s (C) 9.7 m*/s (D) 10.7m%s  (E) 11.7 m%s
33. % : (C) (EIEHESZ)

B mlims

T-umg=ma =T-01x2x10=2a, =T =2+2a,-------- (1)
B m2i =

T-um,g=ma,=T-01x3x10=3a,=T=3+3a,---—---- (2)
By W=

2T -mg =-ma=2T-15x10=-1.5a- e 3)
AT AR R P e A 2

A+ Ay = =2 )

H(DOQ)Q)DfEE a, =2.14[m/s2] . a, =1.09[m/s2] s a =1.62[m/s2]

34. Aluminum Rod #1 has a length L and a diameter d. Aluminum Rod #2 has a
length 2L and a diameter 2d. If Rod #1 is under tension T and Rod #2 is under tension
2T, how do the changes in length of the two rods compare?

(A) They are the same.

(B) Rod #1 has double the change in length that Rod #2 has.

(C) Rod #2 has double the change in length that Rod #1 has.

(D) Rod #1 has quadruple the change in length that Rod #2 has.

(E) Rod #2 has quadruple the change in length that Rod #1 has.

34. 1% : (A)
Al
FH —=Y7
d =Yg:>Al= 47}
d, "L ad’Y
n(z)
Aluminum Rod #2 2r =Y ﬂ 4TL
2d., 2L mdY
7( 2)

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)

(A) 5.4 m/s (B) 7.6 m/s (C)9.4m/s (D) 12.6 m/s (E) 15.7 m/s
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35. 8 : (B)
2
Nsinf =mv—
R
NcosO =mg
2
= tanf = —

Rg
= v =/Rgtan® =10 x 10tan30° = 7.59[m/s]

36. A small block of mass m rests on the sloping 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 "aa
—

M «— F
(A) mg sinf (B) mg tanO (C) (m+M)g tanf (D) (m+M)g sinf (E) None of these
36. % : (C)
i » 1 F = ma
NcosO —mg =0= NcosO =mg

Nsinf = ma
= q = gtan0

&=
F=(M+m)a=(M+m)gtan0
37. The four tires of an automobile are inflated to a gauge pressure of 2.0 x 10° N/m?

(29 psi). Each of the four tires has an area of 0.024 m?” that is in contact with the
ground. Determine the weight of the auto.

(A) 4.80x10°N (B) 1.92x10°N (C) 7.68x10°N
(D) 8.33x10°N (E) 2.08x10'N
37. #& : (B)

A=0.024 x4 =0.096[m’]
P=§:>F=PA=2><105 x0.096 =1.92 x 10*[N]

38. A 2-kg block slides down a frictionless incline from point A to point B. A force
(magnitude P = 3 N) acts on the block between A and B, 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 block at B? (Gravitational acceleration g = 10 m/s?)

A
- 2

30° B

(A)17] (B)20J (C)247 (D) 27J (E) 377
38. & : (C)

FHMEMREE ST E =K+ U

10+2x9.8x2sin30 =K, +0+3x2=>K, =23.6[J]
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39. On a bridge, a man (weight = 70 kg) plays bungee jumping by tying himself to
one end of an elastic rope. The rope has a length of 100 m, and the height of the
bridge is 500 m. After jumping, the man begins to bounce back 10 seconds later.
What is the effective weight of the man at the bouncing point? (Gravitational

acceleration g = 10 m/s?)
(A) 83 kg (B) 95 kg (C) 102 kg (D) 117 kg (E) 127 kg
39. #% : (E)
B fxIE T 1004 RIS 2 21
v =vy +2gy =0+2x10 x 100 = 2000
= =44.72[m/s]
S5 N 100223 KT GHYRF ]
V=v,+gt=4472=0+10t =t = 4.472[s]
Nl BAMRNE SR ZAg R MES) - EEBskhiie
v=v,+ar=0=4472+ax5528 = a=-809ml/s’]
The effective weight of the man at the bouncing point
T—mg=ma:>T—mg+ma—m(g+a) =M,g

£y 7001 + —) 126.6[kg]
g

= M, =m(

40. How much energy is required to move a mass m object from the Earth’s surface to
an altitude twice the Earth’s radius Rg?

(A) (-172)mgRg - (B) (1/2)mgRe  (C) (-2/3)mgRe (D) (2/3)mgRe  (E) (1/4)mgRg
40. #& . (D)

%ﬁ?ﬁﬁfé’]ﬁj
W = GMm(— -1y = Gum(— _ Ly - _2GMm
ror 3R R 3R
e AR EE TR ERY T
oy 2GMm 2GMmR 2R
3R 3R’ 3

41. A styrofoam container used as a picnic cooler contains a block of ice at 0°C. If
225 g of ice melts in 1 hour, how much heat energy (Joule) per second is passing
through the walls of the container? (The heat of fusion of ice is 3.33 x 10° J/kg).

(A) 20.8 (B) 124.8 (C) 1800.0 (D) 7492.5 (E) 749250.0
41,42 1 (A)

AQ 0225x333x10°

AQ _0.225x3.33x10° _ 5 1)

At 3600
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42. How much is the internal energy change of a gas that expands from i to f as
indicated in the figure if there is also a frictional heat loss of 10 J?

(A)-345]  (B)22.5] (C)-18.5] (D) -28.5] (E) 3657
42. f& : (D)
FHAE ESFILERE AU = AQ - AW
AU =-10-18.5=-285

43. A solid melt at 100°C by absorbing 2450 kJ heat. How much is the entropy
change in this melting process?
(A)8.23kI/K (B)432kI/K  (C)743kJ/K  (D)6.57kJ/K  (E)5.69 kI/K
43, #2 : (D)

AQ 2450

44. What is the efficiency if a Carnot engine transfers 9.5x10° J of energy from a hot
reservoir during a cycle and dumps 2x10° J heat to a cold reservoir?

(A) 0.69 (B) 0.84 (C)0.79 (D) 0.65 (E) 0.72
44. 7 : (C)
. 0 2x10°
SRR e =] - = =] - —— =0.79
‘f:’ﬁ/ T)‘lﬁ)(&‘f—‘ e Qh 95)(103

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)2.5x 10°Pa, 15 m/s (B)3.0x 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
45. #2 1 (A)

g5 Ay, =Ayy,

A(5) = (%Al)vz =v, =15[m/s]

1 1
B+ pvi+ gy, = Pt pvs o+ pgy,
1 1
35 ><105+5><1000><52 =P2+E><1000><152

= 3.5x10° = P, +100000
= P, =2.5x10°[ Pa]
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46. A hydraulic jack with two pistons is shown in the figure. The radii are 10 cm and
5 cm, and the weights are 40 kg and 1 kg for the left and right piston, respectively. A
ball weighs 9 kg is placed on the right piston. Find the height difference between two
pistons in equilibrium status. (Gravitational acceleration g = 10 m/s?)

water

(A) Ocm (B) 10 cm (C)1m (D) 10 m (E)20 m
46. ## . (A)
AP =P, iEEEHE

47. A car approaches a stationary police car at 36 m/s. The frequency of the siren
(relative to the police car) is 500 Hz. What is the frequency (in Hz) heard by an
observer in the moving car as he approaches the police car? (Assume the velocity of
sound in air is 343 m/s.)
(A) 220 (B) 383 (C) 448 (D) 526 (E) 552
47. # : (E)

o 343+ 36

500 = 552[
343 [#z]

48. A mass-spring system is shown in the figure where the spring constant k = 100
N/m and the mass is 4 kg. Assuming the initial velocity is 3.5 m/s, what is the
amplitude of the motion?

X; {) " i)
i ; -
i v,
!;u o —y
1
1
(A)05m  (B)0.7m (C)0.8m (D) 0.9 m (E)12m
48. # : (B)
F A EE TR
lmvfn +0 =O+lkA2
2 2
=4x35"=100x A*
= A=0.7[m]
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49. A block (m1) with a weight of 10 kg was placed on a wooden bar with a weight of
2 kg. The left end of the bar was attached firmly to a triangle. How much force (F)
does it take to keep the system in horizontal equilibrium? (Gravitational acceleration
g =10 m/s?)

Y e
(A) 165N (B) 224 N (C) 283 N (D)318 N (E) 361 N
49. # : (C)

ERS $1 AR 2 iE £t %R

03xF =05x2x10+0.75x10x10
= F =283.3[N]

50. Halley's comet moves about the Sun in an elliptical orbit with its closest approach
to the Sun being 0.59 A.U. and its farthest distance being 35 A.U. If the comet's speed
at closest approach is 54 km/s, what is its speed when it is farthest from the Sun? [1
Astronomical Unit (A.U.) is the Earth-Sun distance.]

(A)3203m/s (B)910m/s  (C) 15 m/s (D) 13 m/s (E) 7011 m/s
50. #% : (B)
HAEEE R

059xmx54%x10° =35 xm xv
:>v=910[m/s]

51. A rod of 0.3 m carries a current of I = 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?
LI
v ‘]

o I* > ! !
i 4 kL

&
I

(A)3.6N (=) (B)24N(<) (C)1.2 N (<) (D)3.6N(<) (B)12N (=)

51. # : (A) (D)

F, =ilB=48x0.3x025=3.6[N](—)

rolls along the rails with a constant speed

F, =F, =36[N](<)

R GREREIN I EFRERET > 252007 > AIF, =3.6[N] (=) &2
AN 0 HIIF,, =3.6[N](<)
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52. Three point charges align along the x-axis as shown in the figure. What is the
equilibrium position x of the charge ¢,. (The electrical constant is £).

Ui o i
— .*- - - + ——
2 - G
- q X - j j
- 1m -
(A)0.45m  (B)0.62m (C) 0.36 m (D) 0.78 m (E) 0.59 m
52. # : (E)
FH ey E 1
k2q° kg’
Rl b 0.586[m |

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 &,= 8.9x10"* C*/N-m”.

(A) 2.8x10" N/C (B) 5.6x10"N/C (C) 1.4x10"¥N/C
(D) 2.8x10" N/C (E) 4.2x10" N/C
53. #& : (D)
2.5x10°
E-9_ 2310, e 10°[Nvic]
g, 89x10

54. The voltage across a parallel-plate capacitor is measured to be 92.5 V. When a
dielectric is inserted between the plates, the voltage drops to 23.4 V. What is the
dielectric constant of the inserted material? Assume that the vacuum electric

permittivity is g,= 8.9x10" C*N-m>.

(A) 0.26 (B) 2.64 (C) 0.62 (D) 3.95 (E) 1.82
54 #2 : (D)
V=Ed="d
€
o
V.=E.d=——-1d
s s ke,
= L =k = 2 =395
34

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) 2.4V (B) 3.0V (C) 4.8V (D) 13V (E) 15V
55. % : (E)
g, = NBAw = NBA2rf
=6x0.2x%x0.04 x 27 x50
=15.07[V]
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56. It is known that the magnetic field of 0.17 T can cause an O, ion to move in a
circular orbit of radius 2 m. Find the radius of circular orbit of a Na*" ion with
identical velocity in the same magnetic field. (Ion moves in direction perpendicular to
the magnetic field.)

(A) 0.12m (B) 0.25m (C) 0.34m (D) 0.52m (E) 0.72m
56. # : (E)
2
R
qvB = mi = 48
R B m
T2 _Z9% 5 R=072[m]
32 23

57. What is the electric flux through a surface in between two parallel planes shown
in the figure if w=2 cm, [=5 cm, E= 500 N/C and 6 = 30°?

: —]

(A) 0.52 N-m?/C (B) 0.26 N-m?*/C (C) 0.81 N-m?*/C
(D) 0.43 N-m?/C (E) 0.36 N-m?/C
57. #& : (D)

¢, =500 x (2x107 x5 x107) x cos30°
=0433[N- m*/C]

58. A solenoid with 200 turns of copper wires is operated by a 1000 V power supply
and must be 25 cm long. What is the magnitude of magnetic field that is created in the
solenoid? (The resistance of Cu wire is 0.2 Q and the permeability u, = 4mx10”

T-m/A)

if
.yF
(A) 5.03T (B) 3.21T (C) 7.84T (D) 4.58T (E) 4.36T
58. #2 : (A)
V =iR=1000 =i x0.2=1i=5000
. N . 200 S
B = nptyi = phi = o= 4 x 107 x 5000 = 5.024[T]
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59. For a convex mirror with radius of curvature R = 10 cm, if an object is placed 15
cm in front the mirror, what is the magnification of the image and is it a real or virtual?
Upright or inverted? (mirror’s equation: 1/p+1/g = 2/R)

(A) 3.75 cm (virtual behind mirror) and M = 0.25, inverted

(B) 7.50 cm (virtual behind mirror) and M = 0.5, upright

(C) 3.75 cm (real in front mirror) and M = 0.5, inverted

(D) 7.50 cm (real in front mirror) and M = 0.25, inverted

(E) 3.75 cm (virtual behind mirror) and M = 0.25, upright

59. # : (E)
1 1 2 1 1 2
T A =-375 0
p+q R=>15+q 0= ¢ [em] <0 15)
q —3.75 NI
WAz M = ST +0.25 (IE17.4871N)

60. For a bi-concave thin lens, the radii of curvature are 10 and 20 cm. If an object is
placed 15 cm in front of the mirror, what is the magnification of the image and is it a
real or virtual? Upright or inverted? (thin lens’ equation: 1/p+1/q = (n—1)(1/R1—1/R>),
the refractive index of glass is 1.5).
(A) 9.72 cm (virtual behind mirror) and M = 0.64, inverted
(B) 11.64 cm (virtual behind mirror) and M = 0.58, inverted
(C) 10.91 cm (virtual in front mirror) and M = 0.73, upright
(D) 8.69 cm (real in front mirror) and M = 0.25, inverted
(E) 12.45 cm (virtual behind mirror) and M = 0.53, upright
60. % : (IEIEHEEZ)
R e S
P 4 R R,
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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 % that the

pendulum can swing upward and rest momentarily?

(Gravitational acceleration g = 10 m/s?) .
s _.-‘.U iy h
(A)  6.7x105vy? (B) 4.2x105vy? (©) 3.3x107%w?
(D) 2.3x10%wy? (B) 5.7x10%vy*

SEEETME ( LRER ) FLEF T4

5-20 In the ballistic pendulum, a bullet of mass m is fired into a very large
wooden block of mass M suspended by a light wire. The bullet is stopped
by the block, and the entire system swing go through a height /. Calculate
the velocity of the bullet right before the collision.

R
BAFHER— AR ZFRERTFFTORENA > Bk FTOHZIHE
TIE
=mv+0=(m+ M}V, =V, = m_y 0))
m+ M
BREAB(TR+AB)RARA AR ek EAV, A RHRE
‘?ziﬂﬁﬁ%ﬁiﬁi}{iﬁﬁ ,
S+ MOV, = (4 M)gh—mre(2) 0
1) ﬁ)\(Z)%
| m ) S
=>5(m+M)(m+M1») =(m+ M)gh . M 111
m+M = %
=y= 2gh =
m Vv
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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)

30°

(A) 54m/s (B) 76mis  (C) 94m/s (D) 12.6ms

SEEETWME (LHREE ) F=FF =154

3 35— EATEF I H AR b o A mey S B A0 0 B R F 4B AR -
Kok g tast Ao MAE -

7
Y
R A E B ES - WOEARM <
vy $E By 2 HE :
R\ d
F_=-Nsinf = —ma, - —m ’
3 R { === X

EF‘ =Ncos@-mg=ma, =0 TSsa___-= 1

. . e = Ymg
Wy A bl KK & N i
v =(Rg lan&‘)”z !
1
[

B mEMFII0ES =+ A\

38. A2-kg block slides down a frictionless incline from point A to point
B. A force (magnitude P =3 N) acts on the block between A and B,
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
block at B? (Gravitational acceleration g = 10 m/s?)
(A) 171 (B) 201J (C) 241] (D) 271

SEREFHE (tTARE )

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) 277 (B) 207 -' (C) 2417 (D) 177 (E) 3713
7. #& : (C)
EEEMREETTE 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, 15 m/s (B) 3.0 x 10° Pa, 10 m/s (C) 3.0 x 10° Pa, 15 m/s
(D) 4.5x10°Pa, 1.5 m/s (E) 5.5x10°Pa, 1.5m/s
HEARETFMIE ( EREE)
6. Water surizéd to 3.5 x 10° Pa is flowing at 5.0 m/s in a horizontal pipe which

contracts t9 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
6.8 : (A)

EB Al""] = A?.vz
A(5) = A,

1
H A L P8y, = 2+5m§+ﬂ3.vz
x52=P2+%x1000x152

FR10%4 P, +100000
= P,|=25x10°[ Pa]

551 1105 B 54— 100% 4
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?

=l

1.
(A) 36N(>) (B) 24N(«) (C) 12N(«) D) 36N(«) (E) 12N(>)

BERETFHE ( LRRR ) mEE =

BSAF AR e o B 0 L xx g ox x
CEAABRTAR > LE - ABRALBHEIAEF o ﬁ_’T _
B BN RSN F,  EhkEa L FiRk F, Fea

= - = >

EH ek |F,[=|F,| > Baskmsth F el < X
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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

mEAZEFHE ( ERIEE)
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) 0.014V  (B) 0.085V (C) 053V (D) 0.85V

6. 8 : (E)
=-N

per
3V

ag,
dt

=-N %BA cos(wt) = NBAwsin(wt) = €___sin(wt)
e =NBAw=10x0.5x w(3x107)? x 60 x 2 = 5.32[V]

% BRI 104 F =+ A 100% 4p P
36. A small block of mass m rests on the sloping 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€ F

_ (A) mgsin® (B) mgtanf (C) (m+M)gtand
(D) (m+M)gsinb (E) None of these

HuREFHE (BRE)

3. A rectangular block of mass 1 kg rests on a

30°-wedge-shaped block of mass 3 kg, as shown in th

figure. Neglecting all the frictions between the con ~
surfaces, find the magnitude of horizontal force

must applied to the wedge in order that the rec

LV~

block does not slide along the wedge:
(A)19.60 N (B)22.63N ’S;\ Problem 3
(O)27.72N (D) 33.95N. :(B)
Eﬁ' F =ma
F =(m, +m,)a------------mmmmm (1)
N —m,gcos8 —m,asin8 =0 --—--- (2)
m gsinf — macosf = 0 ___________ 3) ,s

w3 ta.nl9——=>a—wf—g

RA(EF = (l+3)(x98 @v]
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8. A tube with three openings has three
different cross-sectional areas
(A1:A2:A3 =2:1:3), as shown in the
figure. The pressure difference is 25 Pa - Fluid flow a2
between Al and A2. If v = 0.125 (m/s), Cm:‘;::i""*" ' A3
find the density of the fluid (kg/m?).
(A) 561 (B) 982 (C) 1067 (D) 1534 (E) 1698

SR FHE (tEARE)

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) 3.0 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
10. A& : (A)

=3 Ay, = Ay,

A(5) = (%Al)vz = v, =15[m/s]

v, i vy

1 1 .,
EIR+£PV(+PSM=P2+EP"E+PQJ’2

s 1 . 1
3.5x10°+ ~x1000 x 5% = P, + ~ x1000 x 15°

= 3.5 x10° = P, +100000
= P, =2.5x10°[ Pa]

0/ A
B S 104 % A8 0% <

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) 12.00m

SERETHME (LHRE )ETRR
41. The transverse displacement of a standing wave on a string is given by
y(x,t) = 4 sin(0.5x) cos(301),
where x and y are in centimeters (cm). What is the wave speed of component waves?
(A) 10 cm/s (B)15cm/s (C)30cm/s (D)60cm/s (E) 120 cm/s.

41. #& : (D)
v —%=% —60[cm!s]
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58. A solenoid with 200 turns of copper wires is operated by a 1000 V ,»’ N <
power supply and must be 25 cm long. What is the magnitude of ; ?
magnetic field that is created in the solenoid? (The resistance of Cu Y )
wire is 0.2 © and the permeability uo= 4mx107 T-m/A) 4{,‘ )
(A) 5.03T (B) 321T (C) 7.84T (D) 4.58T (E) 4.36T
mEEETHE ( LRFEE)
7. A 0.50-m long solenoid consists of 1 000 turns uf c wo‘d with a 4.0 cm
radius. When the current in the solenoid is 18 A 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 (E) 45 mT
7. 42 : (E)
B =np,= Euﬁi = w(‘l.ﬂ: x107)(18) = 0.0452 = 45 2[
[ 0.5 =
= B )< O /‘\
BEEOENEIEEE+ =M 90% <+

53. Two parallel thin planes of charge electrical charge density 2.5x10° C/m2. What is the electric
field in the region between the two planes? Assume that the vacuum electric permittivity is
o= 8.9x10"12 C/N-m?,
(A) 2.8x10'™N/C (B) 5.6x10" N/C (C) 1.4x108¥N/C
(D) 2.8x10" N/C (E) 4.2x10"° N/C

seniz e e (LML)

3. Two infinite param/ uniform charge densities of 0.20 nC/m* and
-0.60 nC/m?*. What i e of the electric field at a point between the two
surfaces?

(A) 34 NA @}33@’ (C)45 N/C (D) 17N/C (E) 90 N/C
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