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Forward

This book is a collection of 954 multiple-choice questions for the first-year university-
level general physics course. They cover the material for waves, thermodynamics, electricity,
and magnetism. The correct answers can be found at the end of the book.

These questions have been given, over couple of years, to first-year students in
General Physics Il (Phys102) course at King Fahd University of Petroleum and Mmerals
(KFUPM). The students who take phys102 are expected to become engineers or scientists.
Phys102 is one-semester course and it has two major exams and a final exam. Each major
exam contains 20 multiple-choice questions and covers one-third of the course. The final
exam contains 30 multiple-choice questions and covers the whole course. The average time
allowed for each question is 6 minutes.

The questions are organized according to the sections of Physl02 textbook The
textbook used for Phys102 is Fundamental of Physics by Halliday, Resnick and Walker, 6"
edition. Phys102 covers chapter 17 to chapter 31.

The numbers at the right side of the first line of any question refer to the chapter
number and section number of the textbook. The numbers at the right side of the second lines
of some questions contain information about the quality of the question and the performance
of KFUPM students. The first number is the discrimination factor which shows how good the
question in discriminating good and weak students. The second number is the percen-age of
students who got the question wrong.

The following are conventions used in phys102 exams.

e The sign * indicates multiplication.

e The sign ** indicates power to. For example, 107 is written as 10**(-3),

o All Greek letters are written explicitly as they sound. For example, A is
written as lambda.

This collection might be very useful for students to prepare for PhysI02 exarrs. We
advise students to study and understand the material very well before attempting to practice
some of these questions. These questions should not be used as the sole or the main nean to
prepare for the exams.

Instructors might also find this book as a valuable source for questions that can be
used as examples or in tests. The statistics provided with some of the questions might e used
as a reference to compare performances.

Many faculty members of the Physics Department at KFUPM have contributed in
collecting or writing these questions. We would like to express our thanks to all of them. All
these questions are taken from the archives of phys 102 old exams. Any issLes and

infringement related to copyright matertal in this book is the sole responsibility of the authors
of this book.

Dr. Abdulaziz Aljalal,
Dr. Ibraheem Nasser, and
Mr. Khateeb-Ur-Rheman,

Dhahran, September 2005.
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[ General Physics Multiple-Choice Questions AslaNs o KE sk o 1 |

Chapter 17  Waves-1

 17-3  Transverse and Longitudinal Waves |
Question |

The velocity of a traveling wave on a string under fixed tension
(a) increases when the frequency increases

(b)  does not change when the frequency increases

(c) decreases when the wave length increases

(d)  decreases when the amplitude increases

(e) decreases when the frequency increases

|f17-4 Wavelength and frequency B
Question 2 €.38-32%

A sinusoidal transverse wave travels along a string. The time for a particle on the string to
move from maximum displacement to zero displacement is 0.170 seconds. What is the
frequency of the source?

(a) 8.96 Hz
(b) 5.88 Hz
(c) 2.94 Hz
(d) 1.47 Hz
(e) 23.3 Hz
17-04

Question 3
A sinusoidal wave is described as:

y =(0.1 m) * sin[10*pi*(x/5 +t - 3/2)],
where x is in meters and t is in seconds. What are the values of its frequency(f), and its
velocity(v)?
(a) f=5 Hz, v= | m/s moving in +x-direction.
(b) =5 Hz, v =15 m/s moving in +x~direction.
(c) f=5 Hz, v =1 m/s moving in -x-direction.
(d) f=2 Hz, v =5 m/s moving in -x-direction.
(e) =5 Hz, v= 5 m/s moving in -x-direction.

17-04

Question 4 0.32-53%
A sinusoidal transverse wave is traveling on a string. Any point on the string:
(a) moves in the same direction as that of the wave.
(b) moves in a uniform circular motion with a different angular speed than that of the

wave.
(©) moves in a simple harmonic motion with the same angular frequency as that of the

wave.

(d) moves in a uniform eircular motion with the same angular speed as the wave.
(e) moves in a simple harmonic motion with a different frequency than that of the wave.

17-04
Question 5 0.59-38%
Consider a wave described by the equation:
y(x,t) = A cos (k*x-w*t).
At t=0, the displacement is zero at x=:
(a) 1/5 wavelength, 2/5 wavelength, . . .
(b) 1/2 wavelength, 3/2 wavelength, . . .
(c) 1/4 wavelength, 3/4 wavelength, . . .
(d) 1/3 wavelength, 5/3 wavelength, . . .
(e) 1/2 wavelength, 1 wavelength, .. ..
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17-04
Questn 6 0.4-26
A sinusoidal wave is described by the equation
y(x, t)=2.0 sin[5*x + 15%(]
in SI units. How far does this wave move in 15 seconds?
(a) 15 m.
(b 45m.
(c) Sm.
(d) 55 m.
(e) 90 m.

e

17-5  The Speed of a Traveling Wave |

17-08
Question 7
For a czrtain wave, the maximum transverse velocity is 6 m/s, and the maximum transversc
accelemtion is [2 m/s**2. Find the amplitude of this wave.
(a) 5m.
(b) Im.
(c) 9 m.
(d) 1 m.
(e) 7 m.

17-05
Questicn 8 0.51-35%
A sinusoidal wave traveling in the positive x direction has an amplitude of 10 ¢m, a
waveleagth of 20 cm, and a frequency of 5.0 Hz. A particleat x=0andt=0has a
displaczment of 10 cm. Write the equation of the displacement of the particles as a function of
xandt.

(a) y = (0.1 my*sin[pi*(10x-10t-3/2)]
(b) v =(0.1 m)*sin[pi*(10x+10t-3/2)]
(¢)  y=(0.1 m)*sin(10x-10t+pi/2)
(d)  y=(0.2 m)*sin(pi*(10x+10t-3/2)]
() y=(0.2 m)*sin[pi*(10x-10+3/2)]
17-05
Question 9 0.46-32%

A harmonic wave is described by y = 0.2*sin(25x-10t) (SI units). How far does a wave crest
move ir 20 sec?

(a) 20m
®» 5m
(c) 2 m
(d) 30 m
(e) 0Om
17-05
Question 10 0.62-40%,

A transverse wave of 0.5-m wavcelength is moving in a stretched string with a speed of 5 m/s.
If the maximum transverse acceleration of the particles in the string is 80 m/s**2, find the
amplitude of the wave.

(a) ~ cm

(b) & cm
(c) . cm
(d) - cm

cm

Lo,
4]

b’
Myt
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17-05
Question 11
A transverse sinusoidal wave traveling in the negative x direction has an amplitude of 1J.0
cm, a wavclength of 20.0 em, and a frequency of 8.00 Hz. Write the expression for y as a
function of x(in meters) and t(in seconds)if y(0,0) = 10.0 cm.
(a) y = (0.1 m} sin[20.0%x-8.00*t-(2*p1)]
(by  y=1(0.1 m)sin[20.0*x+8.00%t+(2%pi)]
(c) y = (0.1 m) sin[31.4*x+50.3*t+(pi/2)]
(d)  y=1(0.1 m)sin[31.4*x+50.3*t+pi]
(e) y = (0.1 m) sin|31.4*x-50.3%t-(pi/2)]
17-05
Question 12
Ocean waves, with a wavelength of 12 m, are coming in at a rate of 20 crests per minut2.
What is their speed?
(a) 30 m/s
(b) 8.0 m/s
{c) 16 m/s
(d) 24 m/s
(e) 4.0 m/s
17-05
Question 13 0.19-21%

The equation of a transverse wave traveling along a stretched string is given by:
y(x,t) = (2.0 mm) sin(20x-600t)
where X is in meter and t in sec. What is the transverse speed at x =1 m and t = 0.5 seconds?

(a) 1.1 m/s
{b) -043 m/s
(c) Zero
(d) 0.52 m/s
(e) -0.21 m/s
[7-05
Question 14
A sinusoidal wave is described as:
y ={(0.1 m) * sin[ 10*pi*(x/5 +1t-3/2)],
where x is in meters and t is in seconds. What are the values of its frequency(f), and its
velocity(v)?
(a) f=2 Hz, v=1 m/s moving in -x-direction.
(b) =2 Hz, v=1 mv/s moving in +x-direction.
(c) f=2 Hz, v =5 m/s moving in -x-direction.
(d) f=5 Hz, v=5 m/s moving in -x-direction.
(e) f=5 Hz, v=35 m/s moving in +x-direction.
17-05
Question 15 0.34-74%

A stretched string has a mass per unit length of 0.500 kg/m and is under a tension of 10.0 N.
A sinusoidal wave on this string has an amplitude of 0.120 mm, a frequency of 100 Hz, and is
traveling in the negative x direction. What is the equation of the wave ?

(a)  y={(0.120 mm) sin(444*x - 628%t)

(b)  y=1(0.120 mm) sin(444*x + 628*t)

(c) y =(0.120 mm) sin(140*x + 628*t)

(d) y=1(0.120 mm) sin(140*x - 628*t)

(e) y =(0.060 mm) sin(140*x + 628*t)
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17-05
Questn 16
A sinusoidal wave is given by the equation:
y(x,t) = 7.0 cos(-kx-wt+Phi).
Which of the following statements is true about this wave:
(a) The wave is a standing wave.
(b)  The wave is moving to the positive x-axis.
(c) The wave is moving with speed k/w.
(d)  The wave is moving to the negative x-axis.
(e) The wave is moving with speed kw.
17-05
Question 17 0.53-36%
In a vibrating string waves travel a distance of 45 cm in 3.0 s. If the distance between two
successive crests is 3.0 cm, what is the frequency of the vibrator causing the waves?
(a) 5.0Hz
(b)  20.0 Hz.
(c) 11.5 Hz.
(d) 15.0 Hz.
(e) 7.5 Hz.
17-05
Questian 18 0.44-31%

A wate~ wave is described by the equation:

¥(X,t) = 0.40 cos[0.10(x + 31)]
where = and y are in meters and t is in seconds. The maximum transverse speed of the water
moleculzs is

(a) 0.12mfs.
(b) <11 mfs.
(c) 0.04 m/s.
(d) 0.22 mss.
(e) 1.20 m/s.
17-05
Questica [9 0.43-28%

A sinuscidal traveling wave is generated on a string. The speed of the wave is (.050 m/s, and
it is traveling to the right along the x-axis. Figure 1 shows the displacement of the particle of
the strir g, at x=0, as a function of time. What is the equation of the wave? [ y is given in
meters)

¥ rmp
i

I A /

oM

A/ \[/

o0 01 0 03 04 OF O3 OF

Figure 1
(a)  Axt)=0.01*sin[2*Pi(50x - 2.5t)]
(b)  Ax,t)=0.02*sin[2*Pi(50x - 8.0t)]
(c)  Ax,t)=0.01*sin[2*Pi(50x + 2.5t)]
(d)  -x,t)=0.01*sin[2*Pi(50x + 8.0t)]
(¢)  {xt)=0.01*sin[2*Pi(50x - 8.0t)]

-oq,
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17-05

Question 20 ».26-69%

Any point on a string carrying a sinusoidal traveling wave is moving with its maximum
transverse speed when:

the magnitude of its displacement is half the amplitude.

the magnitude of its displacement is one fourth the amplitude.
the magnitude of its displacement 1s zero.

the magnitude of its acceleration is a maximum.

the magnitude of its displacement is a maximum.

17-05

Question 21 1.28-81%

A wave in a string, is given by the equation:

y(x,t) = 0.24*sin(3.0*x-24*t),

where x and y are in meters and t is in seconds. Calculate the magnitude of the transverse
speedatx =2.0mandt=1.0s.

(a)

1.8 m/s.

17-05

Question 22 0.56-44%

A transverse sinusoidal wave of frequency 100 Hz is traveling along a stretched string with a
speed of 20.0 m/s. What is the shortest distance between a crest and a point of zero transverse

acceleration?
(a) 1.20 m.
(b) 0.15 m.
(c) 0.05 m.
(d) 0.10 m.
(e) 0.20 m.
| 17-6 Wave Speed on a Stretched String I
17-06
Question 23

A 100-Hz oscillator is used to generate a sinusoidal wave, on a string, of wavelength 10 cm.
When the tension in the string is doubled, the oscillator produces a wave with a frequer cy and
wavelength of:

(a) 50 Hz and 14 cm.
(b) 200 Hz and 20 cm.
(c) 100 Hz and 20 cm,
(d) 200 Hz and 14 cm.
(e) 100 Hz and 14 cm.
17-06
Question 24

The linear density of a vibrating string is 1 g/m. A transverse wave is propagating on the
string and is given by the equation:

y(x,t) = 2.0*sin(x - 40*t),

where x and y are in meters and t is in seconds. What is the tension in the string?

1.6 N.

DO
b — OO
222z
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17-06
Quest on 25
Figure (1) shows two different wires, joined together end to end, and are driven by a vibrator
of frecuency 120 Hz. Wire(2) has a lincar density four times that of wire(1). If a wave has a
wavclength of | m in wire(1), what is the wavelength of the wave in wire(2)?

) L L
F 4
/
wnibrator
Figure 1
(a) 2.0 m.
(b) 0.5 m.
(c) 0.3 m.
(d) 1.5 m.
(e) 4.0 m.
17-06
Question 26 0.46-22%,
The equation for a transverse wave on a string is:
y(x,t) = 0.025*[sin(25*x-500%*1)]
where < and y are in metcrs and t is in seconds. The tension in the string is 20 N. Find the
linear density of this string.
(a) 0.02 kg/m
(b) 0.13 kg/m
(c) 0.05 kg/m
(d) 0.50 kg/m
(e) 0.25 kg/m
17-06
Questian 27 0.40-42%

If a sin 1soidal transversc wave is traveling on a string, then any point on the string

(a) moves in the same direction as the wave.

(b)  moves in uniform circular motion with a different angular speed than that of the wave.
(c) moves in simple harmonic motion with the same frequency as that of the wave.

(d)  moves in simple harmonic motion with a different frequency than that of the wave.
(e) moves in uniform circular motion with the same angular speed as that of the wave.

17-06

Questicn 28
A wavc in a string, of linear density 0.13 g/m, is given by the equation:

y(x,t) = 0.018 sin(3.0x-24.0t),
where > and y are in meters and t is in seconds. the tension in the string is:
(a) 3.32*10**(-3) N.
(b) 3.90*%10**(-3) N.
(c) 312*10**(-2) N.
(d) 2.34*10%*(-4) N.
(e) 2.43*10**(-5) N.
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17-00

Question 29 4.43-28%
A string 180 em long has a fundamental frequency of vibration of 300 Hz. What length »f the

same string, under the same tension, will have a fundamental frequency of 200 Hz?
(a) 147 cm.

(b) 900 cm.
(c) 270 cm.
(d) 220 cm.
(e) 120 cm.
17-06
Question 30 ).57-57%

A steel wire of mass 0.400 kg and length 0.640 m supports a 102-kg block (see figure 2). The
wire is struck exactly at the midpoint generating a pulse on the wire. How long does it take
the peak of the pulse to reach the top of the wire?

22

102 kg

Figure 2
(a) 2.00*¥10**-3 s
(b) 8.00%10**-3 s
(c) [.60*10**-2 5
(d) 6.00*10**-3 s
(e) 4.00*%10**-3 g
17-06
Question 31 0.36-34%

In figure 2, two equivalent pulses, Pulse | and Pulse 2, are sent from points A and B at the
same time, respectively. Which pulse reaches point C first?

Pulse 2 Fulse 1
= | | A
l ﬂ c K 1
p:=42x10 ¥ kgim p=21210"*kgrm
1,;=3.ﬂm L1=3-Um
Figure 2

(a)  Not enough information.
(b) Pulse 1.
(c) 312 Hz.

(d) Both at the same time.
(e) Pulse 2.
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17-06
Questwon 32 0.33-42",
The tersion in a 60 m telephone wire is 800 N. A pulse initiated at one end of the wire is
found to reach the other end in [.5 s. What is thc mass of the wire?

(a) 15 kg.
(b) 50 kg.
{c) 30 kg.
(d) 60 kg.
(e) 40 kg.
17-00
Questcn 33 (1.34-174,

The ccuation of a transverse wave on an 80 cm long stretched string is given by:

y(x, t)= 2.0 sin [10*x-50%t]
where x and y are in meters and t 1s in secands. If the mass of the string is 160 g, find the
tensiom in the string.

(a) SON.
(b) 35N
(c) 25N.
(d 55N
(& 15N

| 17-7  Energy and Power of a Traveling String Wave I

Question 34

A wav: of wavelength 0.6 m is sent along a horizontal rope of linear density 13 g/em, under a
tensior of 750 N. If the amplitude of the wave is 5.2 c¢m, then the average power transmitted
along the rope is given by:

(a) 2.7 kW.
(b) 9.5 kW.
{c) 5.2 kW.
(d) 4.6 kW,
(c) 1.3 kW.
17-07
Questien 35 0.41-38%,

A transverse wave in a 3.0 m [ong string 1S given by the harmonic wave equation: y =
0.4*cos[pi*(x/4 + 6t)] (SI units). If the string is kept under a constant tension of 70 N, find the
power ransmitted to the wave.

(a) 44 W
(b) 25W
(c) W
(d) 8 W
(e) S8 W
17-07
Questicn 36 (45370,

Any paint on a string carrying a sinusoidal wave will move with its maximum speed when the
magnitade of its:

{(a) displacement is maximum

(b) displacement is twice the amplitude

(c) displacement is minimum

(d) acceleration is maximum

(e) displacement is half the amplitude
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17-07
Question 37
A transverse sinusoidal wave travels along a string of linear mass density 5.00 g/m. The
amplitude of the wave is 2.00 cm, its frequency is 60.0 Hz, and the tension in the string is
20.0 N. What is the power transmitted by this wave?
(a) 8.99 W
(b) 90.0 W
(c) 512 W
(dy 254 W
(e) 285 W

17-07
Question 38 0.38-31%
The speed of a transverse wave on a string is 170 m/s when the tension in the string is 120 N.
What must be the tension to produce waves with a speed of 180 m/s if the amplitude is
doubled?

(a) 240 N
(b) 540N
(c) 127N
(d) 270N
(e) 135N
[7-07
Question 39 0.32-43%

A harmonic wave is traveling in a string of mass density 10 g/m. The amplitude of the wave is
1 milli-m, its frequency is 100 Hz, and the tension in the string is 20 N. What is the average
power required to maintain the vibration?

(@) 88 milli-W

(b) 8.8 milli-W

(¢) 4.4 milli-W

(d) 44 milli-W

(e) 17 milli-W

17-07
Question 40
Transverse wavcs are being generated on a rope under constant tension. By what facto- does
the required power change if the length of the rope is doubled?

{(a) 1/2.
(b) 1.
(c) 2.
(d) 4.
(e) 1/4.
17-07
Question 41

The power transmitted by a sinusoidal wave on a string does not depend on:
(a) the amplitude of the wave.

(b)  the length of the string.

(c)  the frequency of the wave.

(d)  the tension in the string,

(e) the wavelength of the wave.
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17-07
Questmn 42 0.50-32%,

A strir g under a tension of 15 N, is set into vibration to produce a wave of speed 20 m/s, and
a maxmnum transverse speed of 8 m/s. For this wave, the average power is:

(a) 4 W.
(b) 30 W.
(c) 24 W,
(d) I5W.
(e) 11 W,
17-07
Question 43

A string has a linear mass density of 0.10 kg/m and it is under tension of 10.0 N. What must
be the frequency of traveling waves of amplitude 10.0 mm for the average power to be 0.5 W?
(a) 32 Hz

(b) 0.01 Hz
() 16 Hz
(d) 100 Hz
(e) 10 Hz
17-07
Questien 44 0.36-76%

Sinuso dal waves are gencrated on a string under constant tension by a source vibrating at a
constant frequency. If the power delivered by the vibrating source is reduced to one half of the
initial value, what is the ratio of the final amplitude to the initial amplitude?

(a) 1.0

b) 20
(c) 0.50
(d 071
(c) 1.4
17-07
Questicn 45
A sinuscidal wave, given by the equation:
y(x.t) = 0.07 cos(6.0x-30t )
where > and y arc in meters and t is in seconds, is moving in a string of lincar density = 1.2
g/m At what rate is the energy transferred by the wave?
(a) 1.32%10%*(-2) W.
(b) No enough information is given to solve this question.
(c) 3.02¥%10%*(-2) W.
(d) 1.O5*10%%(-2) W.
(e) 221*10%*(-2) W.
17-07
Questioca 46 0.61-34%

A sinusbidal wave travels along a string whose mass per unit length is 5.00 g/m. The
amplituje of the wave is 2.00 ¢m, its wavelength is 105 em, and the tension in the string is
20.0 N. What is the average power transported by this wave?

(a) $06W
(b) 45 W
() T26W
(d 301w

() BIW
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_ 17-07
Question 47 ] - )47-58%
Figure 1 shows the snap shot of part of a transverse wave traveling along a string. Whic1
statement about the motion s&)f‘ elements of the string is correct? For the element at

isplacement
P 5
0o o //""\\ Ostance long sning
N~ v
Figue 1
(a) Q, its displacement is a maximum.
(b) Q, its speed 1s zero. _ -
c) S, the magnitude of its acceleration is a maximum.
d) P, its speed is a maximum. )
(e) S, the magnitude of its acceleration is zero.
| 17-9 Interference of Waves ]
Question 48 0.51-28%

Two harmonic waves are described by y1 = 0.02*sin[pi*(2x-120t)] and y2 = 0.02*sin[pi*(2x-
120t-0.5)](SI units). What is the amplitude of the resultant wave?

a) 28 mm
%b) 0 mm
c) 20 mm
d) 10 mm
(e) 50 mm
17-09
Question 49

Fully DESTRUCTIVE interfercnce between two sinusoidal waves of the same {requency and
amplitude occurs only if they:

(a) travel in the same direction and are 90 degrees out of phase

(b) travel in opposite directions and are in phase

(©) travel in the same direction and are 180 degrees out of phase

(d) travel in the same direction and are in phase

(e) travel in opposite directions and are 90 degrees out of phase

17-09

Question 50

The path difference between two waves is 5 m. If the wavelength of the waves emitted by the
two sources is 4 m, what is the phase difference (in degrees)?

(a) 75
(b) 45
(c) 320
(d) 180
(e) 450
17-09
Question 51 0.29-35%

Two harmonic waves traveling in the same medium are described by

y1 =12 sin (3*pi*x-5*pi*t)

y2 =12 sin (3*pi*x-5*pi*t - 4)
where x and y are in meters and t is in seconds. What is the displacement of the resultent
wave at x= 1.0 mand t= 1.0 s?

(a) -10 m
gb) 1.4m
c) 9.1 m
(d) -1.6m

(e) -3.2m
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17-09
Question 52
Two waves are described as follows:
yl{x,t) =4 (x-v*t)
y2(x,t) = 4 (x+v*t)
At what position and time do these two waves cancel?
(@) Atx=0and at t =0 only.
(b)  They always cancel because v has opposite signs.
(c) They never cancel (they always add up).
(d)  Att=0and at any position x.
(e) At x =0 and at any time t.
17-09

Question 53

A tran: verse harmonic wave in a string is described by:
y(x,t) = (3.0 m) * sin(0.3x-8t-Phi),
where < is in meters and t is in seconds. At t =0 and x =0, a point on the string has a positive
displacement and has velocity of 0. The phase constant (Phi) is:
(a) 135 degrees.
(b) 270 degrees.
(c) 90 degrees.
(d) 45 degrees.
(e) 180 degrees.

17-09
Question 54
Two hermonic waves are described by:
y1(x,t) =4 sin(8x-300t),
y2(x.t) = 4 sin(8x-300t-2),
where = is in centimcters and t is in seconds. What is the frequency of the resultant wave?
(a) 24 Hz
(b) 38 Hz.
(©) 48 Hz.
(d) 33 Hz
(e) 75 Hz.
17-09
Questicn 55 0.37-31%
The res altant wave, of two interfering waves, moving in the same direction is given by:
y(X,t) = 10.0*cos(P1/6)*sin(3.0*x + 20*Pi*t + Pi/6).
One of :he two originally interfering waves could be:
(a) Ax,t) = 5.0 sin(3.0*x + 20*Pi*t + Pi/3).
(b) Ax,t) =10.0 sin(3.0*x + 20*Pi*t + Pi/3).
(c)  v(x,t)= 5.0sin(3.0*x + 20*Pi*t + Pi/6).
(d)  Axt)=10.0 sin(3.0*x - 20*Pi*t),
() J(x,t) = 10.0 sin(3.0*x + 20*Pi*t).
17-09
Questio1 56 0.54-41%

A sinusnidal wave of frequency 400 Hz has a speed of 330 m/s. How far apart are two points
that diffzr in phase by Pi/2 ?

(a) 21 m
(b) 0.032m
(c) 0137m
(d 0.206m

(e) 0.825m
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17-09
Question 57 ).63-49%
Two identical sinusoidal traveling waves are moving in the same direction along a stretched
string. The amplitude of the resultant wave is 1.80 times that of the common amplitude >f the
two combining waves. What is the phase difference between the two waves ?
(a) 25.8 degrees
(b) 51.7 degrees
(c) 90.0 degrees
(d} 180 degrees
(e) 18.0 degrees

17-09
Question 58 0.40-28%
The equation for a transverse wave on a string is:
y(x,t) = 10.0*sin(0.157*x-50.3*t)
where x and y are in centimeters and t is in seconds. At a given time, how far apart are two
points that differ in phase by Pi/2 radians ?
(a) 10.0 cm
(b) 5.00 cm
(c) 0.120 cm
(d) 18.0 cm
(c) 40.0 cm

17-09
Question 59 0.59-53%
Two sinusoidal waves having the same amplitude (A), frequency and wavelength, travel in
the same direction and have a phase difference Phi. Which one of the following statements is
TRUE ?
(a) Their interference will be constructive if Phi = 100 Pi.
(b) Their interference will be constructive if Phi = P1
(c) For certain values of Phi, the amplitude of the resultant reaches 4A.
(d)  The frequency of the resultant wave is twice the original frequency.
(e} The resultant wave will be a standing wave for Phi = 0.

17-09
Question 60
Two identical sinusoidal waves, are out of phase with each other, travel in the same dircction.
They interfere and produce a resultant wave given by the equation:
y(x.t)= 8.0*¥10**(-4) sin(4.0x-8.0t+1.57 rad),
where x and y are in meters and t is in seconds. What is the amplitude of the two interfering
waves?

(a) 1.0 m.
(b) 4.0 m,
(c) 0.5m.
(d) 2.5m.
(e) 0.2 m.
17-09
Question 61 0.44-34%

Two identical waves, moving in the same direction, have a phase difference of Pi/2. Tae
amplitude of each of the two waves is 0.10 m. If they interfere, then the amplitude of the
resultant wave is:

(a) 1.12 m,
(b) 0.05m.
(c) 0.14 m,
(d 021m.

(e) Not enough information is given to solve this question.
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17-09
Question 62 0.44-24%,
Two idzntical sinusoidal waves are travcling along a stretched string, both moving in the
negati /e x direction. The two waves are out of phase by Pi radians. The amplitude of each
wave & .00 cm and their frequency is 100 Hz. What is the displacement of the string at x=0
when =10.0 57

(a) 2.00 cm
(b) 1.41 cm
(c) 0.7]1 cm
(d) 1.00 cm
(e) Zero
17-09
Questian 63 0.35-18%

A trans verse sinusoidal wave is traveling on a string with a speed of 300 m/s. If the wave has
a frequency of 100 Hz, what is the phase difference between two particles on the string that
are 85 zm apart”?

(a) 0.6 radians.

(b) 4.1 radians.

(c) 1.8 radians.

(d) 3.4 radians.

(e) 5.6 radians.

17-09
Question 64 0.31-66%
Figure 2 shows the displacements at the same instant for two waves, P and Q, of equal
frequercy and having amplitude Y and 2*Y, respectively. [f the two waves move along the
positive x-direction, what is the amplitude of the resultant wave, and the phase difference
betw een the resultant wave and the wave P?

‘ o N

The waves gre superimyposed to give & resultant wave,

Figure 2
(a) Resultant amplitude is Y, and the phase difference is Pi.
(b) Eesultant amplitude is 2*Y, and the phase difference is Pi.
(c) Pesultant amplitude is 3*Y, and the phase difference is Pi.
(d) Ezsultant amplitude is Y, and the phase difference is zero.
(e) I'zsultant amplitude is 2*Y, and the phase difference is zero.
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I 17-11 Standing Waves |

Question 65

The equation for a standing wave is given by:
y =4.00*10**(-3) sin(2.09 x) cos(60.0 t) (in SI units).

What is the distance between two consecutive antinodes?

(a) 0.560 m

(b) 1.50 m

(c) 500 m

(d 3.00 m

(e) 220 m

17-11
Question 66 ).19-27%
Two harmonic waves traveling in opposite directions interfere to produce a standing wave
described by: y (x,t) = (0.3 m) sin{0.25*x) cos(120*pi*t). The speed of the two interfering
waves is
(a) 1203 m/s
(b) 6527 m/s
(c) 1508 m/s
(d) 94.25 m/s
(e) 753.0 m/s

17-11
Question 67
The maximum amplitude of a standing wave on a string, with linear density = 3.00 grans/m
and tension of 15.0 N, is 0.20 ¢m. If the distance between adjacent nodes is 12.0 cm, what
will be the wave function y(x,t) of the standing wave? (Note that x is in centimeters anc t is in
seconds.)
(a) ygx,t) = (.20 sin(0.262 x) cos(2.20*10**3 t).
(b)  y(x,t)=0.20 sin(0.421 x) cos(1.85*10**3 1).
(c) y(x,t) = 0.20 sin(0.262 x) cos(1.85*10**3 t).
(d)  y(x,t)=0.40sin(0.262 x) cos(1.11*10**3 t).
(e) y(x,t) = 0.40 sin(0.421 x) cos(1.85*10**3 t).

17-11

Question 68
The equation for a standing wave is given by: y = 4.00*10**(-3) sin(2.09 x) cos(60.0 t; (SI

units). What is the distance between two consecutive antinodes?

(a) 0.56 m,
(b) 3.00 m.
(c) 2,20 m,
(d) 1.50 m.
(e) 5.00 m,
17-11
Question 69 0.5-43%

A traveling wave is given by:

y(x,t) = 6.0¥cos[0.63*x + 25.1*t)],
where x and y are in cm and t is in seconds. It interferes with a similar wave propagating in
the opposite direction to produce a standing wave. The distance between the node and “he
consecutive antinode is:

(a) 1.0 cm.
(b) 2.5cm.
(c) 0.5 cm.
(d) 5.0 cm.

(e) 7.9 cm.
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17-11
Quest on 70 0. 20-49°,
A wave on a string is reflected from a {ixed end. The reflected wave:
(a) is in phase with the original wave at the fixed end.
(b) has a larger amplitude than the original wave.
(c) is 180 degrees out of phase with the original wave at the fixed end.
(d) cannot be transverse.
() has a larger speed than the original wave.

17-11
Queston 71 0.54-327,
The wave [unction for a standing wavc on a string is
y(x,t) = 2.0*sin(0.25*Pi*x)*cos{ 1 20* Pi*t)
where x and y are in centimeters and t is in seconds. What is the distance between two
adjace 1t nodes ?

(a) 4.0 cm
(b) 6.0 cm
(c) 8.0cm
(d) 2.0 cm
(e) [.0 cm
17-11
Question 72 (143-23%

A wavz ol speed 20 m/s on a string, fixed at both ends. has an equation for a standing wave
given by:

y{x,t) = 0.05 sin(kx) cos(30t),
where « and y are in meters and t is in scconds. What is the distance between two consccutive
nodes?

(a) 5.0m.
(b) 0.1 m.
(c) 2.1 m,.
(d) 3.2m.
(e) 1.1 m.
7-11
Questie 73 0.44-340,

A 200-zm string is fixed at both ends. The mass per unit length of the string 1s 0.0150 g/em.
The tersion in the string is 600 N. If the string vibrates in three equal segments, what 1s its
fundan ental frequency?

(a) Q50 Hz
(b) 632 Hz
(c) 475 Hz
{d) 158 Hz
(e) 1330 Hz

[ 17-12 Standing Waves and Resonance

17-12
Questicn 74 0.46-28"
Consider a string fixed at both ends. It has consecutive standing wave modes with frequencies
of 480 -z and 600 Hz. The tension in the string is kept constant. Find the fundamental

frequency.

(a) 480 Hz
(b) 300 Hz
(c) 150 Hz
(d) 120 Hz

(e) 500 Hz
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17-12
Question 75 {.51-d6"y
A stretched string, fixed at both ends, vibrates in its fundamental frequency. To double the
fundamental frequency of the same string, one can change the tension in the string by a factor
of:
(a)  SQRT(2)
(b) 1/(SQRT(2))

2

(c)
(d) 172
(e 4
1712
Question 76 134370,

A string, 30.0 cmn long, with a linear density of 0.65 g/m is sct into vibration. It is found that
normal modes of vibration are present ONLY at the frequencies of 880 Hz and 1320 Hz as the
frcquency of the source is varicd over the range 500 Hz to 1500 Hz. What is the tension in the

string?
() 564N
(b) 504N
(c) 453N
(d) 365N
(e) 782N
17-12
Question 77 0.38-37",
A string of length L, mass per unit length mu, and tension F is vibrating at its fundamertal
frequency. What is the effect on the fundamental frequency if the length of the string is
doubled and the tension is quadrupled?
(a) The fundamental frequency is doubled.
(b)  The fundamental frequency is quadrupled.
(c) The fundamental frequency is halved
(d) The fundamental frequency does not change.
(e) The fundamental frequency is tripled.

17-12

Question 78

A standing wave is established in a 3.0-m-long string fixed at both ends. The string vib-ates in
three segments with an amplitude of 1.0 cm. If the wave speed is 100 m/s, what is the

frequency?
(a) 25 Hz
(b) 100 Hz
(c) 50 Hz
(d) 10 Hz
(e) 33 Hz
17-12
Question 79

A stretched wire vibrates in its fundamental mode at 300 Hz. What would be the fundamental
frequency if the wire were one third the original length, with twice the diameter and wath four
times the tension?

(a) 900 Hz.
(b) 150 Hz.
(&) 450 Hz
(d) 300 Hz.

(6) 800 Hz.
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17-12
Quest.on 80
The lewest resonant frequency, in a certain string clamped at both ends, is 50 Hz. When the
string is clamped at its midpoint, the lowest rcsonant frequency is:

(a) 50 Hz.
(b) 150 Hz.
(c) 100 Hz.
(d) 200 Hz.
(e) 250 Hz.
17-12
Quest-on 81 0.39-42%,

Standmg waves are produced in a string at the two consecutive resonant frequencies 155 and
195 Hz, If the mass of the string is 5.00 g and its length is 0.80 m, then the tension applicd to
the strng should be:

(a) 17.2 N.
(b) 6.4 N.
(c) 285 N.
(d) 19.0 N.
{e) 25.6 N.
17-12
Questizn 82

A standing wave pattern is established on a string as shown in Figure 1. The wavelength of

the component traveling wave is
15 an

[ 3

(a) 0.4 cm
(b) 15 cm
(c) 0.2cm
{d) 5.0 cm
{(e) 10 cm
17-12
Question 83

A string that is stretched between two supports scparated by 1.0 m has resonant frequencies of
500 Hz and 450 Hz, with no intermediate resonant frcquencies, what is the wave speed in the
string?

(a) Z200m/s
{(b) S0 mfs
() 250 m/s
(d) 00 m/s
(e) 450 m/s
17-12
Questicn 84 0.55-37%

A string fixed at both ends vibrates in three loops. The string has a length of 1.0 m, a mass of
8.0 g ard is under a tension of 15 N. What is the frequency?

(a) 150 Hz
(b) 130 Hz
(c) 29 Hz
(d) 35 Hz

(e) 36 Hz
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17-12
Question 85 0.52-22%
A string having a mass per unit length of 10.0 g/m is under a tension of 160 N. This strir.g
resonates in the mode shown in figure 1. If the length of this string is 90.0 cm, find the
frequency of oscillation.

o—— LS
.

oy -I,
Figure 1

(a) 60.0 Hz
(b) 211 Hz
(c) 120 Hz
(d) Zero

(e) 310 Hz

17-12
Question 86 ).38-35%
When a certain string is clamped at both ends, the lowest four resonant frequencics are 50,
100, 150 and 200 Hz. When the string is also clamped at its midpoint ( without changing the
tension), then the lowest four resonant frequencies arc
(a) 50, 100, 150 and 200 Hz.
(b) 35,50,75 and 100 Hz.
(c) 75, 150, 225 and 300 Hz.
(d) 50, 150,250 and 300 Hz.
(c) 100, 200, 300 and 400 Hz.

17-12
Question 87
A string has linear density = 5.1 g/m and is under a tcnsion of 120 N. If the vibrating length of
the string is 60 cm, What is the lowest resonant frequency?

(a) 225 Hz.
(b) 128 Hz.
(c) 312 Hz.
(d) Not enough information.
{e) 158 Hz.
17-12
Question 88 0.53-44%

A 40 cm string of linear mass density 8.0 g/m is fixed at both ends. The string is driven by a
variable frequency audio oscillator ranged from 300 Hz to 800 Hz. It was found that the string
is set in oscillation only at the frequencies 440 Hz and 660 Hz. What is the tension in tte

string?
(a)  125N.
(b) 496 N.
(c) 500 N.
(d) 322 N.
(e) 248 N.
17-12
Question 89 0.24-13%

A certain string, fixed at both ends, vibrates in seven segments at a frequency of' 240 Hz.
What frequency will cause it to vibrate in four segments?

(a) 411 Hz
(b) 89 Hz
(c) 137 Hz
(d) 274Hz

(e) 420 Hz
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17-12
Question 90 {1.52-350,
Vibraions with {requency 600 Hz arc set up on a 1.33-m length of a string that is clamped at
both ends. The speed of waves on the string is 400 m/s. How far from either end of the string
does the first node occur?

(a) 0.33m
(b) 049m
(c) 0.75m
(d) 0.17m
(e) 0.66 m
17-12
Quest on 91 0.57-420,

A poin: source emits sound waves which are reflected from a metal plate with air in between,
as shosn in figure 3. Standing waves are produced in between the source and the plate. 1f the
points R, S and T are three successive nodes, what is the frequency of the wave? [Speed of
sound in air is 342 m/s].

point 1'{'“:1'5[“
sSoUrce —|
s« M emited | reflected metal
(’ \J wavz; R S T ‘waues | plate
Figure 3
(a) 312 Hz.
(b) 158 Hz.
(c) Not enough information.
(dy 225H=z.
(e) 114 Hz.
[7-12
Questizn 92 0.40-24",
A 50 a1 long string with a mass of 0.01 kg is stretched with a tension of 18 N between two
fixed s pports. What is the resonant frequeney of the longest wavelength on this string?
(a) 50 Hz.
(b) 312 Hz.
{c) 30 Hz.
(d) 2.8 Hz.
(e) 150 Hz.
l 17 All sections |
17
Questinn 93

Transvzrse waves. with fixed amplitude, are being generated on a rope under constant tension.
When the trequency of the wave is increased, which one of the following statements is
correct

(a) The wavelength increases and the transmitted power is the same

(b) Both the wavelength and the linear mass density decrcase

(c) Both the wavelength and the maximum transverse speed increase

(d)  The wavelength decreases and the transmitted power increases

(e) The maximum transverse speed is the same and the transmitted power increases
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Chapter 18  Waves-11

| 18-1  sound Waves |

18-01
Question 94
When a sound wave travels from air into steel,
(a) it changes from a longitudinal wave into transverse wave.
(b) it's velocity decreases.
{c) it's frequency increases.
(d) it's wavelength increases.
(e) it becomes more intensc.

18-01
Question 95
A man strikes a long steel rod at one cnd. Another man, at the other end with his ear close to
the rod, hears the sound of the of the blow twice (one through air and once through the rod),
with a 0.1 seconds interval between. How long is the rod? [For the steel, the bulk modu us =
2.1*10**11 Pa, and the density = 7.0*10**3 kg/m**3. Speed of sound in air = 340 m/s.]

(a) 42 m.
(b) 34m.
(c) 36 m.
(d) 40 m.
(e) 44 m.
18-01
Question 96 042419
Sound waves
(a) are matter waves.
(b)  travel at the same speed in all media.
(c) are mechanical waves.
(d) are transverse waves.
(e) are electromagnetic waves.
18-01
Question 97 0.46-39",
Sound waves are not:
(a) pressure waves.
(b) mechanical waves.
(c) compression waves.
(d) transverse waves.
(e) longitudinal waves.
18-01
Question 98 023-12%

In figure 3, the two observers at A and B are hearing the sound emitted by the point source S.
What is the time difference between hearing the sound at the two locations? Use 345 m/s as

the speed of sound.
A fgam @ 127 m B
x ------------- ------—-------_-----------.--.x

Figure 3
(a) 3.17 s
(b) 0.053s
(c) 0315s
(d) 0.368s

(e) 1.89 s
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| 18-2 The Speed of sound l
18-02
Question 99

The valume of a certain solid shrinks by 2 parts in 10**6 when it is subject to an external
hydrostatic pressure of 1 atm. The density of the solid is 8.0 g/cm**3. What is the speed of a
longitadinal wave through this material?

(a) 3.4%10**3 mf/s.

(b) 1.5%10%*3 m/s.

(c) 2.5%10**2 m/s.

(d)  2.5%10**3 m/s.

(e) 3.4*10*%*2 m/s.

18-02
Quest on 100 0.31-59%
A sound wave travels from air to water, then
(a) its speed decreases.
(b) its frequency decreases.
(c) its frequency increases.
(d) its speed increases.
(e) its wavelength will remain unchanged.

18-02
Question 101 0.29-10%
In a liquid having density 1.30*10**3 kg/m**3, longitudinal waves with frequency of 400 Hz
are found to have a wavelength of 8.0 m. Calculate the bulk modulus of the liquid.
(a) 6.64*10**12 Pa.
(b) 1.33*%10**10 Pa.
{c)  D.62*10**7 Pa.
(d)  3.12*10**6 Pa.
(e) 1.20*10**11 Pa.

| 18-3 Traveling Sound waves

18-03
Question 102 0.25-25%
If two sound waves, one in air and the other in water, are of equal intensity. What is the ratio
of the pressure amplitude of the wave in water to that of the wave in air? (rho(air)=1.21
kg/m*=3, v(air)= 343 m/s, rho(water)= 1*10**3 kg/m**3, v(water)= 1482 m/s)
(a) 78.2

(b) 35.7
(c) 992
(d) 82.3
(e) 59.8
18-03
Questien 103 0.38-23%

The meximum pressure amplitude that the human ear can tolerate in loud sounds is 28 Pa.
What is the displacement amplitude for such a sound in air of density 1.21 kg/m**3 ata
frequer cy of 5.0*10**3 Hz? [speed of sound in air = 343 m/s].

(@  4.15*10%*(-6) m.

(b) 50.5*10**(-6) m.

(c) 11.0*10%*(-6) m.

(d) 2.15*10%*(-6) m.

(e)  $.30*10**(-6) m.
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18-03

Question 104
A sinusoidal sound wave is described by the displacement

S (x,t) =2%10**(-8) cos [1.25 x - 1850 t],
where X is in meters and t is seconds. What is the pressure amplitude of this wave if it is
traveling in a material with a bulk modulus of 2.1*10**9 N/m**2 ?
(a) 53 Pa
(b) 77Pa
(c) 66 Pa
(d) 82 Pa
(e) 44 Pa

18-4 Interfercnce

18-04
Question 105 (.43-37%
Two identical speakers, facing each other are driven by a common oscillator of frequency 600
Hz. A man, at the midpoint between the speakers, start moving toward one of them. He
reaches the first minimum sound when he is 1 m from one of the speakers. Find the distance
between the speakers. (Speed of sound = 343 m/s.)

(a) 6.1 m
(b) 4.0m
(©) 2.3 m
(d) 5.6m
(e) 45m
18-04
Question 106

Two speakers are driven by a common oscillator and face each other at a distance of 1.5J0 m.
A man is standing at 0.700 m from one of the speakers along the line joining the two
speakers. What is the highest frequency of the oscillator, within the audible range (20.0 -1z to
20.0 kHz), so that the man hears a minimum sound? (Speed of sound = 343 m/s).

(a) 19.9 kHz

(b) 18.9 kHz
(¢) 12.6 kHz
(d) 15.9 kHz
(e) 10.3 kHz
18-04
Question 107 1.44-36%

Two sound waves, from two different sources with the same frequency, 660 Hz, travel at a
speed of 330 m/s. The sources are in phase. What is the phase difference of the waves at a
point that is 5.0 m from one source and 4.0 m from the other? (The waves are traveling in the
same direction.)

(a) 1 Pi.
(b) 2Pi
(c) 4 Pi.
(d 3Pi

(e) S5Pi
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18-04

Question 108 0.13-83%,

A soLnd wave of 50.0 cm wavelength enters the tube shown in figure(1) at the source end.
What must be the smallest radius(r) (other than zero) such that a maximum sound will be

heard at the detector end?

Source Detector

Figure (1)

(a) 15.9 cm.
(b) 21.3 cm.
(c}y 33.0cm.
(d) 17.5 cm.
(e) 43.8 cm.

18-04
Question 109
Two point sources S1 and S2 are placed on the y-axis as shown in figure . The two sources
are in phase and cmit identical sound waves with frequency 860 Hz. An observer starts at
point 4 and moves to point B along a straight line parallel to the y-axis. How many points of
maxirmm intensity (constructive interference) will he observe? (spced of sound in air = 344
m/s).

Figure 2
ﬁl . "

(a) 1
(b) 4
(c) 0
d 5
() 3

18-04
Queston 110 0.70-40"%

Two small identical speakers are in phase(sec figure 2). The speakers are 3.0 m apart. An
obserier stands at point X, 4.0 m in front of one of the speakers. The sound he hears will be a
maximum if the wavelength is I“""“’

Figura 2
E

-

st
D 4

e

(a) 20m.
(b) 3.0 m.
{c) 1.5 m.
(d) 1.0 m.
(e) 2.5 m.
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18-04

Question 111 1.31-419

Two speakers face each other and cmit sound waves in air with a frequency of 500 Hz, as
shown in figurc 1. The phase difference between the sound waves cmitted by the two speakers
at point A is 2.35 radians. What is the distance between A and S2 ? The speed of sound in air
is 343 m/s.

. 0.500 m

FIGURE 1
(a) 0.256 m
(b) 1.05 m
(c) 317 m
(d)  0.756 m
(e) 0.500 m
18-04
Question 112 0.21-75%

Two speakers A and B are driven by a common oscillator at 256 Hz and face each othe-at a
distance of 10.0 m (see figure 2). A small delector is located midway between the two
speakers (at point Q). Find the distance that the detector has to move towards A along t1¢ line
joining A and B to detect the first minimum in the sound intensity. [speed of sound in air =
343 m/s].

R
............ ’-_-_______....
. .

oo >

10 m
Figure 2
(a) 0.670 m
(b) 0.172 m
(c) 0.335m
(d) 1.00 m
() 0.195m
18-04

Question 113

A listener hears two sound waves from two loud-speakers that are in phase. At the listeners
location a phase difference of 450 degrees is detected. What is the path difference if the
wavelength of the waves is 4 m.

(a) 10 m.
(b) 5m.
(c) 99 m.
(d) I m.

(e) ZEero.
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18-04
Question 114 0.48-47%
Two transmitters, S| and S2 shown in figure (1), emit identical sound waves of wavelength
lambde. The transmitters are separated by a distance lambda/2. Consider a big circle of radius
R with its center halfway between these transmitters. How many interference maxima are
there on this big circle?

Figure 1
a 2.
5.
C 1.
d) 6.
(¢) 3.
18-04
Questicn 115 0.33-70%

Two loadspeakers, S1 and S2, emit sound waves of identical wavelength and amplitude. They
are situated as shown in figure 4. The two speakers are in phase. A listener starts to walk from

poin¢ C toward S2 along a line perpendicular to the linefloming S1 and S2. How many times

will he hear 2 minimum in sound intensitv as he moves from D to S27?
St

x
T ! Figure 4

(a; 5
(b 2
C) 1
d) 14
(e 3
18-04
Question 116 0.35-66%

In ﬁgﬁm 4, two small identical speakers are connected (in phase) to the same source. The
speakers are 4.10 m apart and at ear level. An observer stands at X, 8.00 m in front of one
spcaker In the frequency range 200 Hz-500 Hz, the sound he hears will be most intense if the
frequenzy is: [speed of sound in air is 343 m/s]

Figare 4
41lm
@
80m X
(@) 00 Hz.
(b) 346 Hz
g:ﬁ 300 Hz
210 Hz.

(e) 422Hz
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18-04
Question 117 0.19-59%
In figure 1, two speakers, A and B, are driven by the same oscillator at a frequency of 170 Hz
and face each other at a distance of 2.0 m. What is the number of minima along the line
joining the two sources? ECOnsider only the nodes between the two sources.] [Take the speed

of sound in air = 340 m/s 20m
P —*k

Figure 1
a) 2
b 4
C 1
d 5
e Zero
[8-04
Question 118 0.41-71%

Two equal waves, of wavelength 4 m and amplitude A, are produced by two sources S1 and
S2 as shown in figure 1. S1 is at a distance of 3 m from point P and S2 is at a distance of S m
from P. When the sources are operated in nhase. what is the amplitude of oscillation at P?

Sg x
51 p

—ugy
3m
Figure 1
a) 3*A/2.
b; Zero.
c AF2.
d% 2*A.
e A,
| 18-5 Intensity and Sound Level |
18-05
Question 119

Figd the ratio of the intensities of two sound waves if the difference in their intensity levels is
7 dB.

a
:
C
d)
(e)

O — L1

18-05
Question 120
A tone has a frequency of 1800 Hz and intensity level of 110 dB in air. What is the arrplitude
glffo]scillation of air moleeules. [Density of air=1.21 kg/m**3, speed of sound in air = 343
5].

a)  3.54*10**-8 m.

b)  L.81*10**-10m.

c) 2,03*10**-12 m.

d)  2.57*10**9 m.

(e} 1.94*10**-6 m.
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I8-05
Queston 121 0.42-392
The intensity of sound waves at 5 m from a speaker vibrating at 1000 Hz is 0.5 W/m**2,
Deterriine the dislacement amplitude of the particles in the wave at that location (5 m away
from t1e speaker). (The density of air = 1.3 kg/m**3 and the spced of sound in air = 340 m/s).
(a) 2.3*¥10%*(-7) m
(b) 1.2*%10%*(-5) m
(c) 6.5*%10**(-6) m
(d) 7.6*10**(-6) m
(e) 9.5*10*%*(-7) m

18-05
Questn 122
A source of sound (1000 Hz) emits uniformly in all directions. An observer 3.0 m from the
source measures a sound level of 40 dB. Calculate the average power output of the source.
(a) 2.87 micro-W
(b) 0.34 micro-W
(c) 10.5 micro-W
(d)  5.23 micro-W
(e) 1.13 micro-W
18-05

Questiin 123

Consicer two sound waves A and B propagating in the same medium. Find the ratio of the
intensi:y of the sound wavc A to the intensity of the sound wave B if the sound level of wave
A is 2( dB greater than the sound level of wave B.

(a) 20
(b) 15
() 3
(d) 10
(e) 100
18-05
Question_124 0.31-44%,
A certzin sound level is increased by 30 dB. By what factor is the intensity increased?
(a) 200
(b) 2700
(c) 300
(d) .000
(e) 30
18-05
Question 125

Determrine the intensity of a harmonic longitudinal wave with a pressure amplitude of
8.0*10 =*(-3) N/m**2 propagating inside a tube filled with helium. (For helium: density =
0.179 kg/m**3 and speed of sound waves = 972 m/s.).

(a) 1.8*10**(-7) W/m**2.

(b)  Q.2*%10*¥(-8) W/m™**2.

(c) 1.5*10**(-6) W/m**2.

(d)y  3.7*10%¥(-7) W/m**2.

(e)  £.6*10**(-8) W/m**2.
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18-05
Question 126
A group of students, in a class room, produce a sound level of 53 dB. A single students
speaking normally produces a sound level of 40 dB. How many students are in the room?
(Assume cach student in the group spcaks at the same levcl as did the single person.)
(a) 13.
(b) 20.
(c) 30.
(d) 10.
(e) 5.

18-05
Question 127
1f the distance from a source of sound increases by 1 meter, the sound level is decreased by 2
dB. Assume the loudspeaker that is emitting this sound emits sound in all directions. The
original distance from the sound source is:

(a) 12.0 m.
(b) 3.86 m.
(c) 7.72 m.
(d) 1.93 m.
(e) 9.93 m.
18-05
Question 128 1.52-41%

A 1.5*%10**(-6) W point source emits sound waves isotropically. What is the sound leved 2.5
m from the source?

(a) 30 dB.
(b) 55 dB.
(c) 39 dB.
(d) 43 dB.
(e) 16 dB.
18-05
Question 129

A sound source located at the origin emits sound with an average power of 0.04 W. Two
detectors arc located on the positive x-axis. Detector A is at X = 3.0 m and detector B is at 5.0
m. What is the difference in sound level between A and B?

(a) 2.2dB
(b) 33dB
(c) 44 dB
(d) 5.5dB
(e) 1.1dB
18-05
Question 130

You are standing at a distance D from a point source of sound wave. You walk 30.0 m toward
the source and observe that the intensity of these waves has doubled. Calculate the distance D.
(a) 15 m.

(b) 102 m.
(c) 493 m.
(d) 232 m.

(e) 300 m.
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18-05
Cuestion 131 0.26-20%
Whizh of the following statements is CORRECT ?
() The power transmitted by a sinusoidal wave on a string decreases with increasing

frequency of the wave.

(k)  The speed of sound is the same in all media.
() Sound waves can travel in vacuum.
(@)  The power intercepted by a sound detector does not depend on the area of the detector.
(e) Electromagnetic waves can travel in vacuum.

18-05
Qiestion 132 0.44-26%

A po nt source of a sound wave has a power of 0.50 W, At what distance from the source will
th> seund level be 90 dB ?

(ax 34 m
(br 89m
(c 80 m
(d 6.3 m
(e; 40 m
18-05
Orestion 133 0.42-26%
Ths imtensity of sound wave A is 100 times that of sound wave B. What is the difference
betwezn their sound levels ?
(a) 20 dB
(b) 10 dB
() 2 dB
(d) 100 dB
(e) 3 dB
18-05
Queston 134
If an cbservers distance from a point source is doubled, the sound intensity level will be
(a) increased by 6 dB.
(b) decreased by 4 dB.
(c) decreased by 6 dB.
(d)  decreased by 36 dB.
(e) increased by 36 dB.
18-05

Question 135

Two waves are given by the equations:

ylI(x,t)= 5.0sin(0.25 x+ 75t)

y2(x,t) = 10.0 sin( 0.50 x + 150 t)
where z and y are in meters and t is in seconds. The intensity ratio of I1/12 of the two waves
is:

@)  1/16.
() 172
@ 1.
d 4

@ 14
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18-05
Question 136 0.48-40%,
il"he 1ratio of the intensities of two sound waves is 5. Find the difference in their intensity
evels.
a) 1 dB.
b) 4 dB.
C) 7 dB.
d) 6 dB.

(e) 2 dB.
18-05
Question 137 1.43-29%,

A person closes his windows to reduce the street noise from 10¥*(-4) W/m**2 to 10**(-8)
W)m**2.6 ‘g/hat is the change in the intensity level in dB?
a - 60.
Eb) - 20.
Ec) - 40.
d)  40.
{e)  20.

18-05

Question 138 0.33-72",
A point source emits 30 W of sound. A small microphone has an area of 0.75 cm**2 is placed
10 m from the point source. What power does the microphone receive?
(a) 30 micro-W.
(b) 0.1 micro-W.
(c 9.3 micro-W,

1.8 micro-W.
(e) 3.6 micro-W.

18-03

Question 139 0.62-44%

At a distance of 5.0 m from a point source, the sound level is 110 dB. At what distance is the
sound level 95 dB?

(a) 7.1 m
gb) 50m
c) 14 m
Ed) 28 m
) 42 m
15-05
Question 140 0.50-50%,

A point source emits sound isotropically. At a distance of 3.00 m from the source, the sound
level is 90.0 dB. What is the average power of the source?

(a) [2.6 mW
Eb} 56.5 mW
c 283 mW
(d) 113 mW
(e) 315 mW
18-05
Question 141 0.59-31%,

The intensity of sound wave A is 800 times that of sound wave B at a fixed point from both
sources. If the sound level of sound A is 110 dB. What is the sound level of wave B:
(a% 690 dB.
555 dB.
c) 7.3 dB.
d) 50 dB.
€) 381 dB.
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18-05
Ques-ion 142 0.22-85%
The iqtensity level of sound from 10 persons each of intensity level 60 dB is
(a) 12 dB.
(b) 120 dB.
() 600 dB.
(d) 70 dB.
(e) 300 dB.

18-05
Quest on 143 0.60-33%
A per=on is hearing a sound level of 70 dB at a distance of 3.0 m from a point source.
Assuning that the sound is cmitted isotropically, find the power of the source.
(a) 8.6%10**(-6) W.
(b) 2.3%10**(-4) W.
(c) 2.9*%10%*(-5) W.
(d) LI*10**(-3) W.
(e) T7*10**(-3) W.
186  Sources of Musical Sound

18-06

Queston 144

An air column 2 m in length is open at both ends. The frequency of a certain harmonic is 410
Hz, and the frequency of the next higher harmonic is 492 Hz. Determinc the speed of sound in
the air column.

(a) 317 m/s.
(b) 320 my/s.
() 328 m/s.
(d) 342 m/s.
(e) 305 m/s.
18-06
Questinn 145

An air zolumn 2 m in length is open at onc end and closed at the other end. The frequency of
a certam harmonic is 369 Hz, and the frequency of the next higher harmonic is 451 Hz.
Deteririne the speed of sound in the air colamn.

(a) 328 mv/s.
(b) 342 m/s.
(c) 325 m/s.
(d 323 m/s.
(e) 320 m/s.
18-06
Questicn 146 0.46-32%

The second harmonic of a string, fixed at both ends, of length 0.6 m and linear density
1.1*10=*-3 kg/m, has the same frequency as the fifth harmonic (n=5) of a pipe closcd at one
end of kength 1.0 m. Find thc tension in the string. (Speed of sound = 343 m/s).

(a) 0N
(b) 38N
) 30N
(d) 73N

(¢) 18N
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18-06
Question 147
During a time equal to the period of a certain vibrating fork, the emitted sound wave travels a
distance:
(a) proportional to the frequency of the wave.
(b)  of one wavelength.
(c) of about 331 meters.
(d) directly proportional to the frequency of the fork.
(e) equal to the length of the fork.

18-06
Question 148
If two successive frequencies of a pipe, closed at one end and filled by air, are 500 Hz and
700 Hz, the length of the pipe is: [speed of sound in air = 340 m/s].
(a) 0.85 m.
(b) 3.40m.
(c) 1.70 m.
(dy 043 m.
(e) 0.18 m.
18-06
Question 149
Which of the following statements are CORRECT:
1. Waves carry energy and momentum.
2. Mechanical waves need a medium to propagate.
3. Sound waves are transverse waves.
4. A Wave on a stretched string is a longitudinal wave.
5. For a tube closed at one end, only odd harmonics are present.
(a) 3 and 5.
(b) 2 and 4.
(c) 1, 2 and 3.
(d) 1,2, and 5.
(e) 1 and 4.
18-06
Question 150 0.44-55%

A tube 1.5 m long is closed at one end. A stretched wire is placed near the open end, sce Fig.
(1). The wire is 0.33 m long and has a mass of 9.8 g. It is fixed at both ends and vibrates in its
fundamental mode. By resonance, it sets the air column in the tube into oscillation at that
column's fundamental frequency. Find the tension in the wire. [Speed of sound in air = 343

m/s].
>

fig.(D
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18-06
tuestion 151
Pipe A, which is 1.8 m long and open at both ends, oscillates at its third lowest harmonic
freq 2ency. Pipe B, which is closed at one end, oscillates at its second lowest harmonic
freq 1ency. The frequencies of pipes A and B match. They are both filled with air for which
the speed of sound is 344 m/s. How long is pipe B?

(2) 0.9m
(b) 1.0m
(<) 0.6 m
(0) 3.6m
(€) 1.8 m
18-06
Quection 152

A 1024 Hz tuning fork is used to obtain a series of resonance levels in a gas column of
veriable length, with one end closed and the other open. The length of the column changes by
2(t cm from one resonance to the next resonance. From this data, the speed of sound in this

ges ia:
(at 20 m/s.
(b) 102 m/s.
(ct 51 m/s.
(b 410 m/s.
(e 205 my/s.
18-06
Ques-ion 153 0.34-18%

Tube A (open at both ends) is twice as long as tube B (open at one end) as shown in figure 3.
The ratio of their fundamental freauencies (f1A/f1B) is:

BC—

A
( ) 4 Figure 3
a
(b) 0.25
(c) 2
d 1
(e) 0.5

18-06

Qu=st on 154 0.34-23%

A pipe is closed at one end and open at the other end. The length of the pipe is 1.00 m. The air
colamn in the pipe can resonate with a sound source of frequency: [speed of sound in air =
34z nrs]

(a) 257 Hz
(b) 450 Hz
(c) 320 Hz
(d) 200 Hz
(e) 160 Hz
18-06
Question 155

In an ar pipe, closed at one end, the three successive resonance frequencies are 425 Hz, 595
Hz, an1 765 Hz. If the speed of sound in air is 340 m/s, the length of the pipe is:

(a) 1.5m.
(b) 1.0 m.
(c) 0.5m.
(d) 20m.
(e) 2.5 m.
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18-06
Question 156 0.£5-35%
A tuning fork, of frequency of 512 Hz, is used to generate the fundamental resonance in an
open, at both ends, air tube of length 30 cm. The frequency of the fork that used to generaze
the fundamental resonance in the same air column when one of its ends is closed is:

(a) 128 HZ.
(b) 1024 HZ.
(c) 512 HZ.
(d) 64 Hz.
(e} 256 Hz.
18-06
Question 157 0.37-32%

Organ pipe A, with both ends open, has a fundamental frequency of 340 Hz and length 0.4 m.
The third harmonic of organ pipe B, with one end open, has the same frequency as the second
harmonic of pipe A. How long is pipe B?

(a) 2.0 m,
(b) 0.1 m.
(c) 1.5 m.
(d) 0.4 m.
(e) 0.3 m.
18-06
Question 158 0 54-65%

A pipe is closed at one end and open at the other, and has a length of 0.500 m. The pipe i3
filled with air. What is the resonant frequency corresponding to the mode shown in figure 5?
Use 344 m/s as the speed of sound in air.

o X

@ 172 He Figure 5
a
(b) 429 Hz
(c) 344 Hz
(d) 515 Hz
(e) 860 Hz
18-06
Question 159 0.11-68%

Two pipes have the same length L. Pipe B open at one end and closed at the other, while pipe
A open both ends. Which harmonic of pipe B matches the second harmonic of pipe A?

(a) Never match.

(b)  The fundamental.

(¢}  The fourth,

(d) One needs to know the exact length.

(e) The second.

1B-06
Question 160 1.33-17%
The frequency of the fundamental mode of a sound wave in a 30.0-cm long tube closed at one
end is 256 Hz. When the tube length is shortened to 12.0-cm, what is the new fundamertal
frequency?

(a) 640 Hz.
(b) 162 Hz.
¢) 256Hz
d) 416 Hz

(e) 102 Hz.
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| 13-8 The Doppler Effect 1

18-08

Que:tion 161

A dr ver of a racing car hears a frequency of 1.0*¥10**4 Hz while moving with a speed of 0.25
v (v s the speed of sound in air) towards a stationary source. Find the frequency of the source.
(a) 0.8%10**4 Hz,

(b)  0.9*%10**4 Hz.

(c) 1.2*10**4 Hz.

(d) 1.0%10**4 Hz.

(e) 0.7*10**4 Hz.

18-08
Quedtion 162 0.45-32%
Which of the following statements is CORRECT?
(a) For the Doppler effect, the observed frequency is always less than the actual frequency
of the source,

(by The power of sound emitted is always inversely proportional to the distance from the
source.
(c) Sound waves are transverse.

(d)  For spherical sound waves, the displacement amplitude decreases linearly with
increasing distance from the source. _
(e) The intensity of sound waves is independent of the distance from the source.

18-08
Question 163 0.53-32%
A sta‘tonary device generatcs sound waves of unknown frequency. An observer hears a
frequency of 825 Hz as he approaches the device with a speed of 16 m/s. He hears a
frequency of 750 Hz as he moves away from the device with thc same speed. Find the speed
of sound from the above information.

(a) 331 m/s
(b) 345 m/s
(c 336 m/s
(d 350 m/s
(e) 340 m/s
18-08
Quest on 164

An ambulance siren emits a sound of frcquency 1.60 kHz. A person running with a speed of
2.50 m/s hcars a frequency of 1.70 kHz as the ambulance approaches him from the back. How
fast is the ambulance moving? (specd of sound is 340 m/s).

(a) 17.7 m/s
b) 22.4 m/s
c) 2.50 m/s
(d) 12.2 m/s
(c) 25.6 m/s
18-08
Queston 165 0.38-31%

A trair passes a train station at a constant speed of 40 m/s. The train whisle is sounded at a
frequetcy of 320 Hz. An observer at the station hears a frequcnc?' f1 while the train is
approaching and a frequency f2 whilc the train is moving away from the station. What change
in freqaency ({1-f2) does the observer notice? (v(air)= 343 m/s.)

a) 62 Hz
b) 320 Hz
(c) 40 Hz

Ed) 76 Hz
e) 25 Hz
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18-08
Question 166
A train approaches a mountain at a speed of 75 kivhr. The train's engineer sounds a whistle
that emits a frequency of 420 Hz. What will be the frequency of the echo that the enginecr
hears rcflected off the mountain? (The speed of sound in air = 343 m/s).
(a) 420 Hz
(b) 400 Hz
(c) 446 Hz
(d) 430Hz
(¢) 474Hz

18-08
Question 167
An ambulance siren emits a sound of frequency 1.60 kHz. A person running with a speed of
2.50 m/s hears a frequency of 1.70 kHz as the ambulance approaches him from the back. How
fast is the ambulance moving? (speed of sound is 340 m/s).

(a) 25.6 m/s.
(b)  2.50 m/s.
(c) 17.7 m/s.
(d) 224 m/s.
{e) 12.2 m/s.
18-08
Question 168 ).23-14%
A police car is approaching a stationary observer at 34.0 m/s with its siren emitting a
frcquency of 450 Hz. What is the frequeney heard by the observer? [Speed of sound in air =
343 m/s].
(a) 525 Hz.
(b) 475Hz.
(¢)  485Hz
(d)y 500 Hz.
(e) 405 Hz.
[8-08
Question 169

A car emitting a sound wave at a certain frequency moves along an x-axis (figure 2 a). The
car moves directly toward detector A and dircctly away from detector B. The superimp sed
three plots of figure 2 b indicate the displacement function s (x) at some time t of the scund
wave as measured by detector A, by detector B, and by someone in C. Which plot
corresponds to which measurement?

- .-— - -- >— — - -
Ligteneor 20 Caxr (€ ) Il teg s A

Figes 3 ax

Frpra 3 by

(a) [toA,3t0oB,2t0C
(b) 2t0A,3t0B,1to C
(c) 2toA,1toB,3toC
(d) [tcA,2t0B,3toC
(e) 3toA,2toB,1toC
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18-08
Ques:ion 170 0.50-26%
A poice car moves at a speed of 50.00 m/s behind a truck that has a speed of 25.00 m/s as in
figure 1. The police siren has a frequency of 1200 Hz. What is the frequency as heard by the
truck driver ?

WKk
pie
S )
=y -
Figure 1

(a) 975.0Hz
(b) 1408 Hz
(c) 1200 Hz
(d) 1302 Hz
(c) 1125 Hz

18-08
Quezst on 171 0.25-80%
A stat onary source emits a sound wave of frequency f. A man travels toward the source at
hal? the speed of sound. The frequency as detected by the man is:
(a) 3f
(b) 312
(c) 2173
da f
(e) 2f

18-08
Question 172 0.29-17%

Twe toucks are moving toward each other. Truck A moves at a speed of 13.8 m/s and truck B
moves at a speed of 22.2 m/s. Truck A sounds its horn with a frequency of 500 Hz. What will
be the frequency heard by truck B ? [speed of sound in air = 343 m/s].

(@) 451 Hz
(b) S512Hz
(c) 532 Hz
(d) 521Hz
(&) 555 Hz
18-0%
Questian 173 0.30-17%
Consid=r a sound source S and a sound detector D. Which of the following situations may
result ia the detector observing the same frequency as that of the source ?
(a) S is stationary and D moves away from S.
(b) S movestoward D and D moves away from S with the same speed.
(c)  Both S and D move away from each other with the same speed.
(d) D is stationary and S moves away from D,
(¢) S movestoward D and D moves toward S with the same speed.
18-08

Questian 174

A bat is moving toward a wall with a velocity of 30 m/s. The bat is emitting a sound with
frequency 40.0 kHz. The frequency of the reflected sound as heard by the bat is: [take the
speed of sound in air = 340 m/s]

@  13.9kHz.
(b)  33.5kHz,
(c) 43.5kHz

(d) 47.7kHz.
(e) 40.0 kHz.
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18-08
Question 175 022-14%
The whistle on a train generates a tone of 440 Hz as the train approaches a station at 30.0 m/s.
Find the frequency that a stationary observer standing at the station will hear. (assume the
spced of sound = 330 m/s.)

(a) 472 Hz,
(b) 493 Hz.
(c) 440 Hz.
(d) 528 Hz.
(e) 484 Hz.
18-08
Question 176 049-33%

A stationary observer hears a frequency of 760 Hz of a whistle of a train moving at a spezd of
40 m/s towards him. If the train is moving away with the same speed, then the frequency
detected by the observer will be: [Take the speed of sound in air = 340 m/s].

(a) 600 Hz.

(b) 540 Hz.
(c) 700 Hz.
(d) 500 Hz.
(e) 963 Hz.
18-08
Question 177 (.30-15%

Two cars are traveling in opposite directions toward each other with the same speed. On:z of
the cars sounds the horn, which has a frequency of 544 Hz. The other car hears the frequency
as 563 Hz. What is the speed of the cars? Use 344 mv/s as the speed of sound in air.

(a) 8.19 m/s

(b) 11.6 m/s
(c) 10.0 m/s
(d) 5.90 m/s
{(e) 7.24 mfs
18-08
Question 178 1.27-41%

An ambulance travels along a highway at a speed of 33.5 m/s. Its siren emits sound at a
frequency of 1000 Hz. A car is traveling in the opposite direction at a speed of 24.5 m/s What
frequency is heard by a passenger in the car as the car moves away from the ambulance?
(speed of sound in air = 343 m/s)

(a) 1180 Hz
(b) 976 Hz
(c) 342 Hz
(d) 846 Hz
(e) 1187 Hz
18-08
Question 179 0.32-22%

An ambulance emits sound with a frequency of 2600 Hz. After passing a motorist driviag (in
the same direction of the ambulance) with a speed of 5 m/s, the motorist receives the saund
with frequency of 2424 Hz. Calculate the speed of the ambulance, [speed of sound in air is
340 m/s]

(a)  50.0 mis.
(b) 1.0 mss.
(c) 150 mis.
(d) 30.0 mss.
(e) 5.0 ms.
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18-08
Question 180 0.27-12%
An ambulance emits sound of frequency 300 Hz and is moving with a speed of 45.0 m/s away
from a moving car. If the car is moving towards the ambulance with a speed of 15.0 m/s, what
frequency does a person in the car hear? [The speed of sound in air is 343 m/s].
(a) 250 Hz.

(b) 277Hz
(c) 300 Hz.
(d 333Hz

{e) 370 Hz.
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| Chapter 19  Temperature, Heat, and the First Law of Thermodynamics |
19-2  The Zeroth Law of Thermodynamics n

19-02

Question 181

The condition of thermal equilibrium between two objects is that the two objects
(a) have the same temperature.

(b)  have the same volume.

(©) have the same area.

(d) have the same pressure.

(e) be of the same material,

19-02
Question 182
Body A is at a higher temperature than Body B. When they are placed in contact, heat wiil
flow from A to B
(a) only if the thermal conductivity of A is greater than that of B
(b)  onlyif A has the greater internal energy content
(c) only if the specific heat of A is larger that that of B
(d)  only if the volume of A is larger than that of B
(e) until both have the same temperature

| 19-3 Measuring Temperature I

19-03
Question 183 1151-27
In a constant-volume gas thermometer, the pressure is .019 atm at 100 degrees Celsius. Find
the temperature when the pressure is 0.027 atm.
(a) 132 degrees Celsius
(b) 340 degrees Celsius
(c) 257 degrees Celsius
(d) 531 degrees Celsius
(e) 321 degrees Celsius

19-03

Question 184

Which one of the following statements is wrong?

(a) Most solid materials contract when cooled

(b) Generally liquids expand more than solids for the same temperature change

(c) If two bodies are in thermal equilibrium than they must have the same temperature

(d) The density of most substances decreases when they are heated

(e) Two bodies can be in thermal contact for a very long time without being in thermal

equilibrium
| 19-4 The Celsius and Fahrenheit Scales ]

19-04

Question 185 0.53-32¢,

Specify the WRONG statement:

(a) Celsius, Fahrenheit and Kelvin are three temperature scales.

(b) If two bodies are in thermal contact, they can have initially different temperatures,

(c) T\;lzo bodies in thermal equilibrium with a third, are in thermal equilibrium with each
other,

(d) A thermometer is an instrument that measures temperature,

(e) ;ifwo bodies are in thermal equilibrium with each other if their temperatures are

ifferent.
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19-04

Ques:ion 186

Fahrenheit and Kelvin scales agree at a reading of:

(a) 574.

(b) 273.

(c) -40.

(d) Zero.

(e} 301

19-04
Question 187 0.20-27,
A ncw temperature scale is called Z. On that scale, the boiling point of water 1s 150 degree Z
and tre freezing point is - 10 degree Z. Find the corresponding 70 degrec Z in degree C.
(a) 50 degree C.
(b) 70 degree C.
(c) 80 degree C.
(d) 90 degreeC.
(e) 150 degree C.

19-14
Queston 188 0.40-33%,
It is recommended to use a new temperature scale called Z. On Z scale, the boiling point of
water s 65.0 degrees Z and the freezing point is -15.0 degrees Z. To what tempcrature on the
Fahrer heit scale would a temperaturc of -100 degrees Z correspond? [Note: both scales are
linear]
(a) -15 Degrees Fahrenheit.
(b)  -159 Degrees Fahrenheit.
(c) +15 Degrees Fahrenheit.
(d)  -110 Degrees Fahrenheit.
(e) -100 Degrees Fahrenheit.

19-04
Questien 189 0.19-18"
The temperature difference of 45 Celsius degrees is equivalent to
(a) 11 Fahrenheit degrees.
(b) 81 Fahrenheit degrees.
(c) 25 Kelvin.
(d) 81 Kelvin.
(e) 25 Fahrenheit degrees.

19-04
Questicn 190 0.4R-45",
A bottle of soft drink is placed in a refrigerator and left there until its temperature drops by 15
K from its original value. What is the corresponding change in temperature on the Fahrenheit
scale?
(a) -31 Fahrenheit degrees.
(b) 59 Fahrenheit degrees.
(c) 27 Fahrenheit degrees.
(d) 3.3 Fahrenheit degrees.
(e) 258 Fahrenheit degrecs.




General Physics Multiple-Choice Questions AljaabNasser-Khat-eb-2005 43

19-5 Thermal Expansion

19-05
Question 191
A certain rod has a length of 25.0000 cm when measured at a room temperature of 22 dezrees
C. When the length of the rod is measured at 26 degree C it was found to be 25.0024 cm. The
linear expansion coefficient of the rod material must be
(a) 3.6*10%*-5 (C degree)**-1.
(b) 3.9*%10%*-5 (C degree)**-1.
(c) 8.2%10**-5 (C degree)**-1,
(d  2.4*10**-5 (C degree)**-1.
(e) 1.7*%10**-5 (C degree)**-1.

19-05
Question 192 .53-37%
Consider a steel plate with area 2.0 m**2 at 20 degrees Celsius. What is magnitude of tte
change in its area when the temperature is lowered to -20 degrees Celsius? The coefficient of
linear expansion of steel (alpha) = 11.7*10**-6 /Celsius degrees.
(a) 1.2*¥10%*-3 m**2
(b) 1.9%10**-6 m**2
(c) 2.3%10%%-5 m**2
(d) 1.9%10%**-3 m**2
(e) 1.2*]10**-6 m**2

19-05
Question 193 ).46-46%
Calculate the change in the length of a 2.0 m aluminum thin wire if its temperature is ckanged
by 54 F-degrees. (the coefficient of thermal expansion for aluminum is equal to 23*10**(-6)
/C-degrees).

(a) 1.2 mm
(b) 2.5 mm
(c) 4.5 mm
(d) 1.4 mm
(e) 9.6 mm
19-05
Question 194

The volume expansion coefficient of benzene is 1.24*10**(-4) / C-degree. If a 100 cm™*3
steel container is filled with benzene when the temperature is 20.0 degrees-C, how much
benzene will spill over when the temperature is raised to 50.0 degrees-C? (neglect the thermal
expansion of the steel container.)

()  0.436 cm™*3

(b) 0236 cm**3

(©) 0.372 cm**3

(d)  0.865cm**3

(e) 0.124 cm**3

19-05
Question 195
A golid ring has a diameter of 2,168 c¢m at a temperature of 15 degree-C. Determine its
Eh?meter when the temperature is 215 degree-C.(alpha of gold = 1.42*10**(-5) /C-degree.)
a 3.185 cm

(b) 50.16 ¢cm
(c) 3.514cm
(d)  2.397cm

(e) 2.174 cm
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19-05
Question 196 0.31-37%
Find the change in volume of an aluminum sphere, with initial radius of 0.1 m, when it is
heated from 0.0 degrees-C to 100 degreces-C.(Cocfficient of linear expansion of aluminum
(alpka)is 23*10**(-6)/C-degrees)
(@) 29 cm**3
b) 34 cm**3
c) 64 cm**3
(d) 78 cm**3
() 50 cm**3

19-05
Ques:ion 197
A bridge is made with segments of concrete 50 m long. If the linear expansion coefficient of
concrete is 12.0*¥10**-6 (Celsius degree)**-1, how much spacing is necded to allow for
expar sion for an extreme change in temperature of 150 degrees Fahrenheit? (Assume that the
linear expansion coefficient is not a temperature dependent)

Ea) 7.5 cm.
b} 95cm.
(c) 5.0 cm.
(d) 10 cm.
(e) 2.5 cm.
19-05
Question 198

An ircn ball has a diameter of 6.0 cm and is 0.01 mm too large to pass through a hole in a
brass -ing when both are at a temperature of 30 degrees Celsius. To what tcmperature should
the brass ring be heated so that the ball just passes through the hole? [The coefficient of
volume expansion of iron = 3,6* 10**(-5) K**-1 and of brass = 5.7*10%*(-5) K**-1]

a) 52 degrees Celsius.

b) 59 degrees Celsius.
(c) 47 degrees Celsius.
Ed) 32 degrees Celsius.

e) 39 degrees Celsius.

19-05
Queston 199 0.22-67%
The ccefficient of linear expansion of gold is 14.20*10**(-6)/K. 1f the density of gold is
19.30 z/cm**3 at 20 degrees Celsius, the density of gold at 90 degrees Celsius will be:
(a) 19.28 g/cm**3.
b) 19.00 g/cm™**3.
c) 19.24 g/cm**3.
Ed) 19.38 g/cm**3.
€) 19.34 p/cm**3.

19-05

Questien 200 0.43-44%,
An ordinary glass cup is filled to the top with 0.3 Liters of water at 10 degree C. If the
temperature is now increased to 40 degree C, how much water (if any) will spill from the

glass?  Coefficient of volume expansion of water is 21*10**(-5) K**(-1) and for glass is
27*¥10%*(-6) K**(-1)].

(a) 1.65*10**(-3) Liters.

(b)  0.12*10**(-3) Liters.

c) 3.44*10**(-3) Liters.
?d) 6.67*10**(-3) Liters.

e) Zero Liters.
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19-05
Question 201
A steel washer (ring) has an inner diametcr of 4.000 cm and an outer diameter 0f 4.500 cm at
20 deg C. To what temperature must the washer be heated to just fit over a rod that is 4.010
cm in diameter? (Coefficient of lincar expansinon of steel, alpha, = 1 1*10%**-6 pcr C deg)
(a) -40 deg C
(b) 509 deg C
(c) 247 deg C
(d) 100 deg C
(e) 315 deg C

19-05
Question 202 (.52-66%
A metal rod has a length of 10.000 cm at 20 degrees-C, and a length of 10.025 cm at the
boiling point of water. What is the temperature if the length of the rod is 10.015 cm ?
(a) 74 degrees-C
(b) 56 degress-C
(c) 70 degrees-C
(d) 50 degrees-C
(e) 68 degrees-C

19-05
Question 203 1.54-69%0
A cylindrical glass beaker of radius 1.5 ¢m contains 20 mL of water at 5.0 dcgrees-C. What is
the change in the water level when the temperaturc rises to 90 degrees-C. Ignore the chenge in
the volume of the glass beaker. [The cocfficient of volume expansion of water is 2.1*1(**-4
(degrees-C)**-1 and | mL =1 cm**3].

(a) 360 mm
(b) 0.11 mm
(c) (.51 mm
(d) 16 mm
(e)  0.35mm
19-05
Question 204
When the temperature of a sphere is raised by 75 degrees Celsius the spheres volume
increases by 6.9*%10%*(-5) m**3.1f the original volumc is 1.8*10**(-2) m**3, find the
coefficient of linear expansion of the sphere.
(a) 9.0*10**(-5) (Celsius degrees)**(-1).
(b) 1.7*10**(-5) (Celsius degrees)**(-1).
(c) 2.8*10**(-5) (Celsius degrees)**(-1).
(d) 5.1*10**(-5) (Celsius degrees)**(-1).
(e) 3.4*10**(-5) (Celsius degrees)**(-1).
19-03
Question 205 0.32-28%

A certain metal rod has a length of 10.00 m at 100.00 degree-C and a length of 10.04 m at 773
K. Find its length at zero degree-C.

(a) 9.99 m.
(b) 10.01 m.
(c) 9.00 m.
(d) 9.83 m,
(e) 10.03 m.
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19-05
Question 206 0.45-60%,
A steel gas tank of volume 0.0700 m**3 is filled completely with gasoline. The tempcrature
of th= tank increased from 20 to 50 degrees-C. How much gasoline has spilled out of the
tank™ For steel, the coefficient of linear expansion is 12.0*10**(-6)/degree-C. For gasoline,
the coefficient of volume expansion is 9.50* 10**(-4)/degree-C.
(a) 2.52*10%*(-5) m**3
(by  2.00*%10**(-3) m**3
(c) 7.56*10**(-5) m**3
(d) 1.92*10%*(-3) m**3
(e) 1.69*10**(-3) m**3

19-05
Quesmon 207 0.52-28%
An iren ball has a diameter of 6.00 cim and is 0.01 cm larger than the diameter of a brass ring.
Bath 1re at a temperature of 20 degrees Celsius. To what temperature should the brass ring be
heated so that the ball just passes through the hole? [The coefficient of linear expansion of
brass = 1.9%10**(-5) K**-1]
(a) 32 degrees Celsius.
(b) 165 degrees Celsius.
{c) 108 degrees Celsius.
(d) 430 degrecs Celsius.
(e) 590 degrees Celsius.

196 Temperature and Heat

18-06
Queston 208 0.22-13%
Whick: of the following statements is True:
(a) When the temperature of an object increases by one degree-C it means that it has
increased by less than one degree-F.
(b) 272 Kelvin is warmer than zero degree-C.
(c) If two objects are in thermal equilibrium they must have the same temperature
(d) if an object (A) is warmer than a second object (B) in the Fahrenheit scale then object
(B) must be warmer than object (A) in the Celsius scale.
(e) The coefficient of linear expansion is the same for all matenials.

19-7 The Absorption of Heat by Solids and Liquids ||

19-07
Question 209
A 20-g ice cube at 0 degree C is heated until 15 g has become water at 100 degree C and 5.0 g
has been converted to steam, How much heat is added to do this? (L{melting)=80 cal/g,
L(vaporization) = 540 cal/g, c(water) = 1 cai/g/C).
(a) 3.3%10**3 cal.
(b)  6.3*10%*3 cal.
(c) 5.2%10**3 cal.
(d)  3.0%10**3 cal.
(e) 2.3%10%*3 cal.
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19-07
Question 210 0.57-47%
Copper pellets, each of mass 1.0 g, are heated to 100 degrecs Celsius. How many pellets must
be added to 500 g of water initially at 20 degrees Celsius to make the final equilibrium
temperature 30 degrees Celsius? (neglect the heat capacity of the container) Specific heat of
copper = 0.0924 cal/g degree Celsius and specific heat of water = 1.0 cal/g degrec Celsius.
(a) 773
(b) 120
{c) 250
(d) 680
(e) 924

19-07
Question 211 0 52420,
How much heat is needed to convert 80 g of ice initially at -10 degrees-C to steam at 10{
dcgrees-C? (C(water) = 1.0 cal/g*degree C, L(f) = 80 cal/g, C(ice) = 0.5 cal/g*degree C,
L(v) = 540 cal/g).
(a) 22 kcal
(b) 65 kcal
{c) 58 keal
(d) 16 kcal
(e) 75 keal

19-07
Question 212
How much ice at -20 degrees-C must be mixed with 0.25 kg of water, initially at 20 deg ecs-
C, in order for the final temperature to be 0 degrees-C with the ice all melted? (neglect tae
heat capacity of the container.) C(water) = 4186 J/Kg C-degrecs, C(ice) = 2000 J/kg C-
degrees Lf(ice) = 33.4*10**4 J/kg.
(a) 75¢
(b) 12 g
(c) 63 g
d 8¢g
() 56g

19-07
Question 213 0.09-34%,
What mass of steam (T = 100 degrees-C) is required to melt 200 g of ice and produce water at
?5 degrees-C? (e(water)= 1 cal/g*degrees-C, Lf=79.7 cal/g, Lv=539 cal/g.)
a) 341¢g

(by 225¢g
(c) 121 g
(d) 254 g
(e) 125 g
19-07
Question 214

A lead bullet,travelling at 200 m/s, strikes a trec and comes to rest. If half the heat produced is
rctained by the bullet. The temperature of the bullet will be change by: (Specific heat of lead
=0. 125)* 10**3 J/(kg*Celsius degree) (Assume that all the kinetic energy is converted o heat
energy.

(a) 160 Celsius degree.

(b) -80 Celsius degree.

() 20 Celsius degree.

(d) 80 Celsius degree.

(e) 40 Celsius degree.
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19-07
Question 215
A 5kg block of lead having a temperature of 80 degrees Celsius is added to 0.5 kg of water
haviag a temperaturc of 20 degrees Celsius. What is the final equilibrium temperature of the
system? (Specific heat of lead = 0.03 cal/g*C and for water — 1 calig*(C.)
(a) 26 degrees Celsius.
(b) 20 degrees Celsius.
(c) 54 degrees Celsius.
(d) 79 degrees Celsius.
(e) 34 degrees Celsius.

19-07
Question 216
A 10) g of water at 100 degrees Celsius is added to a 20-g aluminum cup centaining 50 g of
water at 20 degrees Celsius. What is the equilibrium temperature of the system? The specific
heat of aluminum is 900 J/(kg*K) and the specific heat of water is 4186 J/(kg*K).
(2) 63 degrees Celsius.
(b) 14 degrees Celsius.
(c) 72 degrees Celsius.
(d) 55 degrees Celsius.
(e) 95 degrees Celsius.

19-07
Quession 217 0.30-50"
A the-mometer, of mass 0.06 kg and specific heat 836 Ji(kg K), reads 15 degrees Celsius. It is
then completely immersed in 0.15 kg of water of specific heat 4180 J/(kg K). The final
temperature reading of the thermometer in the water is 45 degrees Celsius. Assuming no heat
fosses from the systen: to the surrounding, the initial temperature of the water was:
(a) 35.1 degrees Celsius.
(b 47.4 degrees Celsius.
(c) 42.6 degrees Celsius.
(d) 15.4 degrees Celsius.
(e) 50.4 degrees Celsius.

19-07
Question 218
How ruch heat is required to melt ice of mass 500 g at -10 deg C to water at 0 deg C?
(speciic heat of ice, ¢, = 2220 J/(kg.K); heat of fusion of ice, Lf, =333*10*3 J/kg )
(a) 8.45*10**5 ]
(b) 9.05%10**5 ]
(c) 1.78%10%*5 ]
(d) 2.05%10%*5 ]
(e) 3.01*10**5]
19-07

Questinn 219

The temperature of a 0.5 kg sample in a glass cup increases by 20 C-degrees when 2.8¥10%**4
J of heat are added. The cup absorbs 9.0%10**3 J of the heat added. What is the specific hcat
of the tample?

(ay 275 J(kg*K).

(b) 1475 Jikg*K).

(c) 226 J/(kg*K).

(d) 1900 J/(kg*K).

(e) 475 J(kg*K).
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19-07
Question 220 () 52-50%
A 200-g copper piece was initially at a temperature of 325 degrees-C. It is then dropped nto
2000 g of water at a temperature of 5 degrees-C. Assuming that the copper-water system is an
isolated system, and thc water does not vaporize, find the heat gained by water. The specific
heat of copper is 0.0923 cal/g.K The spccific heat of water is 1.00 cal/g.K.
(a) 16000 calories
(b) 4600 calories
(c) 5850 calories
(d) 9500 calories
(e) 12200 calories

19-07
Question 221 (.66-59%
What is the minimum ammount of heat required to completely melt 120 g of aluminum in tially
at 20 degrees-C. For aluminum, ¢ = 900 J/kg.K, Lf=3.97*10**5 J/kg, and its melting pint is
660 degrees-C.
(a) 3.75*%10*%%5 ]
(b)  4.76*10**5]
(c) 2.15%10**5]
(d) 6.91*10**5 ]
(e) 1L17*%10**5 )

19-07
Question 222 1.36-66%
In an insulated container, 250 grams of ice at 0 degrees-C are added to 500 grams of water at
18 degrees-C. How much icc remains when the system reaches equilibrium ? [The latert heat
of fusion of water = 333 kJ/kg and the specific heat of water = 4190 J/kg K].

(a) 250 g
() 113 g
(c) 137 g
(d) 300 g
(e) 79.0 ¢
19-07
Question 223 0.54-71%

One kilogram of water is initially at a temperature of 30.0 degrees-C. How much ice, iritially
at a temperature of zero degrees-C, must be added to the water to make a mixture whose
cquilibrium temperature is 10.0 degrees-C ? [The specific heat of water is 4190 J/kg K and the
heat of fusion is 333 kl/kg.]

(a) 252 ¢
{b) 224 g
{c) 452 g
(d) 200 g
(e) 476 g
19-07
Question 224

Calculate the amount of energy, in Joules, required to completely melt 130 g of lead initially
at temperature of 15.0 degrees Celsius. Melting point of lead = 328 degrees Celsius, latent
heat of fusion of lead = 2.32*10**4 J/kg and the specific heat of lead = 128 J/kg/K.

(a) 1.31*10%*4,

(b)y  5.21*10%*3,

(c) 8.22*%10%%3,

(d) 8.25%10%*7,

(e) 3.02*10%*3,
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19-07
Question 225
Liqu d nitrogen boils at temperature of -196 degrees Celsius when the pressurc is one
atmosphere. A silver coin of mass 1.5*10**(-2) Kg and temperature 25 degrees Celsius is
dropped into the liquid. What mass of nitrogen boils off as the coin cools to 196 degrecs
CelsLis. [Take the specific heat of silver =235 J/Kg/K and latent heat of vaporization for
liquid nitrogen is 2.0*10**5 J/Kg.

(a) 8.10 g.
(b) 89.0 g.
(c) 20.1 g.
(d) 112 g.
(e) 3.90 g.
1907
Question 226 £).43-29,

Two eubes, one silver and one iron, have the same mass and temperature. A quantity Q of
heat i5 remmoved from each cube. Which one of the following causes the final temperature of
the cibes to be different?

(a) latent heat of vaporization

(b) density

(c) coefficient of volume expansion

(d) volume

(e) specific heat

19-07
Quest on 227 08527,
An ice cube has a mass of 30.0 g and is at zero degrecs-C. Calculate the amount of heat
needed to convert the cube mto water at 20 degrees-C. Latent heat of fusion of water = 333
kl/kg _atent heat of vaporization of water = 2256 klJ/kg Specific heat of water = 4.19 kJ/kg.K
(a) 70.2 kJ

(b) 12.5kJ
(c) 7.5 kJ
(d) 10.0kJ
(e) 2.5 kJ
19-07
Questiyn 228 0.30-56",

A 2.00-kg sample of steam at [00 dcgrees-C loses 2.26 kJ of heat. What is the final
tempematurc of the sample? Latent heat of vaporization of water = 2256 kJ/kg Latent heat of
fusion of water = 333 kl/kg specific heat of water =4.19 kl/kg. K

(a) 96.2 degrees-C

(b 100 degrees-C

(c) 94.6 degrees-C

(d) 86.4 degrees-C

(e) 99.5 degrees-C

19-07
Questicn 229 0.43-68",
Fifty giams of ice at zero degrecs Celsius is placed in a thermos bottle containing 100 grams
of water at 6.0 degrces Celsius. How many grams of ice will melt?
(a) 2.0 grams.
(b) 17 grams.
(c) 7.5 grams.
(d) 3.5 grams.
(e) SO0 grams.
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19-07

Question 230 0 68-43%

A person wants to cool 0.3-kg of water that is initially at 30 degrees Celsius by adding ice
initially at -25 degrees Celsius. How much ice should he add so that the final temperature wiil
be 0 degrees Celsius with all the ice melted? [For ice, use the specific heat =2.[*10**3 I/
(kg*K), and heat of fusion = 3.3*10**5 J/kg].

(a) 11 g.
(b) 1.2 g.
{c) 22 g,
(d) 43 g,
(c) 99 g
19-07
Question 231 . 44-40%

A metallic bullet, of mass m and specific heat c, hits a steel plate with a speed v. During the
impact, 50% of the bullet's initial kinctic energy is converted to thermal energy in the bu.let.
What is the rise in temperature of the bullet?

(a) v**2/(2*c).

(b)  v**2/(4*c).

(c)  v/(4*c).

(d) v/(2%c).

(e) v¥¥2/(c).

| 19-8 A Closer Look at Heat and Work |

19-08

Question 232

The work done in the expansion of a gas from an initial to a final state

(a) always equals P*(Vf - Vi).

(b)  depends only on the end points.

{c) is the slope of a PV curve.

(d) is the area under the curve of a PV diagram.

{e) is negative.
19-08

Question 233 .39-58%

One mole of an ideal gas is taken through the cyclic process ABCA as shown in Fig. (2).
What is the net heat absorbed. or lost. bv the gas?

P (kPa)
A

fig(2)
-2.0*10*3 J.
-1.0*10*3 ).
1.0*10*3 J.
2.0%10%3 J,
5.0*10*3 J,
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19-0%

Quesrion 234 (1.36-65",

A systzm of an ideal gas undergoes the cyclic process shown in figure 5. Calculate the work
done 1y the system along the nath XY.

Pk )
X
50 fe==m==]
Figme 5
L
10 + Y
z i ¥
;
-60 J.
ZETo
60 J.
90 J.
-90 .

19-08

Quest on 235 0.40-26",
|

n a PV diagram, a system of an ideal gas zoes through the process shown in Figure 3. How
much heat is absorbed afler the system goes through this cycle 10 times. [Take P= 1.0 Pa and
V= 1.) m**3].

00—00“3

p

»

k) A M IR IV

Y

r Y

Figure 3
15 Joules.
20 Joules,
5 Joules.
25 Joules.
2 Joules.

[199

The first Law of Thermodynamics

19-09

Question 236 ) 0.32-26",
Whicl of the following statements are CORRECT:

=

oo

(="

i. The first law of thermodynamics represents the conservation of energy.
2. Room temperature is about 20 degrees on the Kelvin scale.

3. A caloric is approximately 4.2 J.

4. Heat has the same units as work.

5. Heat is a temperature difference.

1,3, and 4.

3 and 5.

1 and 5.

1,2 and 3.

2 and 4.
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Question 237
In this question use: W = work, Q = heat, S = Entropy

functions, i.e. path independent? 1. W 2. Q-W 3. § 4. Q 5. Q-2*W
a) Only 2.

b 3 and 4.

c; 1,2 and 4.

d) 2 and 5.

e) 2, 3.

19-09
(.30-72%

Which of the following are statc

| 19-10 Some Special Cases of the First Law of Thermodynamics

Question 238

19-10
0.46-27%

Nitrogen gas (m = 1.00 kg} is confined in a cylinder with a movable piston at a pressure of 1
atm. A gquantity of heat of 25 kcal is added to the gas in an isobaric process, and its internal

energy increases by 8 kcal. What is the change in the volume of the gas?

a 1.4 m**3
b 1.2 m**3
c 0.4 m**3
d 0.2 m**3
€ 0.7 m**3
19-10
Question 239
Which one of the following statements is true?
a In an adiabatic process, the heat flow is positive
In an isovolumetric process, the work done is positive
c The internal energy of a system is not a state function
d In a cyclic process, the change in internal energy is zero
€ In an 1sobaric process, the change in internal energy is always zero
19-10
Question 240
One gram of water is heated from 0 degree-C to 80 degree-C at a constant pressure of | atm.
Determine the change in internal energy of the water. Neglect the change in volume of the
water. (Cwater = 4186 J/kg*K.)
a% 50 cal
80 cal
c 100 cal
d 250 cal
e 180 cal
19-10
Question 241

Assume an ideal gas expands adiabatically. Which one of the following statements is TRUE.

a; the temperature of the gas increases.

b the pressure of the gas increases.

3 the internal energy of the gas remains constant.
the temperature of the gas decreases.

e) the pressure of the gas remains constant.

Question 242

In a certain process a gas ends in its original thermodynamic state. Of the following
statements, which is possible as the net result of the process?
a The gas absorbs 50 J of heat and 50 J of work is done on it.
The gas does no work but rejects 50 J of heat.
c The gas does no work but absorbs 50 J of heat.
d The gas absorbs 50 J of heat and does 50 J of work.
e The gas rejects 50 J of heat and does 50 J of work.

[9-10
0.13-43%




| Gener=l Physics Multiple-Choice Questions e e R 54

19-10
Quest.on 243 0.36-33%
One gram of water is cooled from 100 degrees-C to zero degrees-C and becomes all ice.
Determine the change in internal energy during this process. (Neglect any change in the
volurr e of the water.) (For water: C= 4186 J/kg degrees-C and Lf= 3.33*10**5 J/kg.)
(a) 7521
(b) ~752)
(c) -100J
(d) 415]
(e) -419]

19-10
Quest on 244
Two kilograms of water, at 100 degree Celsius, occupy a volume of 2.0¥10**-3 m**3. When
this amount of water is boiled, at atmospheric pressure, it becomes 3.3 m**3 of steam. Find
the change in the inernal energy.
(a) 3.4*%10%%4 J.
(b) 4.2%10%*6 J.
(c) -4.2%10%*6 .
(d) 2.1*10**6 J.
(e) - 2.1*10**6 J.

19-10

Questioon 245
3.00-kz of water at 100 degrees Celsius is converted to steam at 100 degrees Celsius by
boiling at one atmospheric pressure. For one kg of water, the volume changes from an initial
value nf 1.0%10%*(-3) m**gas a liquid to 1.671 m**3 as steam. The work done by the water
in this process is:
(a) 5.07*10%*5 J.

b) 1.23*10%*5 J.

c 1.69*10%*5 J,

d 2.45%10%*5 J,

e)  3.01*10%*5].

19-10
Questin 246 0.37-31%
Which of the following statements is CORRECT for a gas undergoing an adiabatic process:
a The pressure of the gas remains constant.
% The temperature of the gas remains constant.
c The volume of the gas remains constant.
d% There is no heat exchange between the gas and its environment.
e) The internal energy of the gas is always zero.

19-10

Question 247 0.45-51%
A systermn undergoes an adiabatic process in which its internal energy increases by 20 J.
Which of the foﬁowing correctly describes changes in the system 7

a) Heat: 40 J added, Work: 20 J by the system

b) Heat: 20 J added, Work: none

c Heat: none, Work: 20 J by the system

dg Heat: 20 J removed, Work: none
) Heat: none, Work: 20 J on the system
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19-10

Question 248 .5747%

A gas is compressed at a constant pressure of 0.800 atm from a volume of 9.00 L to a volume
0f 2.00 L. In the process, 400 J of heat flows out of the gas. What is the change in the insernal

encrgy of the gas ?
ga - 966 ]g

b -5661]

c 5661]

d - 16617

e) 166J

19-10
Question 249 9.39-40%
An ideal gas is taken through the cycle ABCA, shown in figure 4. The work done along the
paths AB, BC and CA, are resne(glve]v:
‘ Figure 4
L
T T8 T S S
: P L
v, 3V,

a 2*¥Po*Vo, zero , +1.5*Po*Vo

b 2*Po*Vo, zero , -2*Po*Vo

c 2*Po*Vo, zero , -1.5*Po*Vo

d 2*Po*Vo, Po*Vo, -1.5*Po*Vo

e) 2*Po*Vo, zero , -Po*Vo

19-10

Question 250

Gas within a closed chamber undergocs the cycle shown in Fig. 2. Calculate the net heat
added to the system in a complete cycle.
P 1

3

Fyae 1

]

10

S pasvsan g

n > Vni
(a) 10 1L
(b) 73 1.
© 14 I
@ 31 1
(e 60 1.
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19-10

Quest on 251 0.43-25%,

In a P-V diagram, a system of an ideal gas goes through the process shown in figure 2. How
much heat is absorbed after the system goes 100 times through the cycle?

F

P (Pa) Figure 2

10 —

w 1T e—— 7

2 3 V{m)
(a) 500 1.
(b) 300 J.
(c) ZEero.
(d) 730 J.
(e) 355 1.
19-10

Queston 252 0.14-77%

A cyliader with a frictionless piston contains 0.2 kg of water at 100 degrees Celsius. What is
the change in internal energy of water when it is converted to steam at 100 degrees Celsius at
constant pressure of 1 atm. [Density of steam = 0.6 kg/m**3, water = 10%*3 kg/m**3]

(a) 418 k.
(b) 452 k.
(c) 226 k.
(d) 113 kI.
(e) 333 k.
19-10
Question 253 0.22-85%

Air is mjected from a cylinder of compressed air into a spherical balloon of initial volume V,
causing its diameter to double. What is the work done at constant pressure P?

(@)  7.0*P*V.

(b)  4.0*P*V.

(c)  3.0*P*V.
(d)  8.0*P*V.
(e)  LO*P*V.

19-11 Heat Transfer Mechanisms

19-11
Questien 254
Calculate the rate of heat flow through a glass window, 2.0 m * 1.5 m in area and 3.3 mm in
thickness, if the temperature of the outer and inner surfaces are 5.0 degrees C and -5.0 degrees
C, respectively. [Thermal conductivity of glass = 0.84 J/(s.m. K]

@ 3006 W.
(b) 0303 W.
(c) 1071'W.
(d) 7636 W.

() 8930 W.
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19-11
Question 255
A glass window has an area of 0.50 m**2 and a thickncss of 0.60 ¢m. If the rate of heat low
between the faces is 500 kJ/hour, find the temperature difference between the window's faces.
K(glass) = 0.80 W/m C-degrees.
(a) 3.5 C-degrees
(b) 2.1 C-degrees
(c) 1.2 C-degrees
(d) 45 C-degrees
(e) 12 C-degrees

19-11
Question 256 (150-43%
An insulated aluminum rod has a length of 2.0 m and a diameter of 2.0 cm. The ends of the
rod are maintained at a temperature difference of 200 degrees-C. Find the heat transferred
along the rod in one minute.(Thermal conductivity of Al=238 W/m*K.)

(a) 1062 ]
(b) 732 ]
(c) 160 J
(d) 1796 1]
(e) 449 J
19-11
Question 257

What is the outside temperature if 4.0% 10**6 cal of heat is lost through 4.0 m**2 window of
0.3 cm thick glass in one hour from a house kept at 20 degrees Celsius? (For glass k=0.2
cal/s*m*C.)

(a) 13 degrees Celsius.

(b) 8 degrees Celsius.

(c) 16 degrees Celsius.

(d) 32 degrees Celsius.

(e) 24 degrees Celsius.

19-11
Question 258
A solid aluminum rod, of length 1.60 m and cross-sectional area of 3.14*10**(-4) m**2, has
one end in boiling water and the other end in ice. How much ice melts in one minute? [The
thermal conductivity of aluminum is 205 Watts/(m*K) and the heat of fusion of water is
3.35*%10**5 J/kg.] (neglect any heat loss, by the system, to the surrounding)
(a) 3.2*10**(-3) kg.
(b)  7.2*10%%(-4) kg.
(c) 5.8*10**(-4) kg.
(d  63*10**(-4) kg.
(e) 7.9%10*%(-2) kg.

19-11
Question 259 ) ] #.28-68%
By what factor does the rate of radiant emission of heat, from a heating element, increaszs
when the temperature of a heating element increases from 27 degrees Celsius to 327 degrees
Celsius?

(a) 2
(b)y 8.
(c) ©64.
(d 4

(e) 16.
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19-11
Ques jon 260 0.18-76"4
A clesed cubical box (60 cm on edge and 5 cm on thickness) contains ice at zero degrees
Celsiis. When the outside temperature is 20 degrees Celsius, it is found that 250 grams of ice
melt 2ach hour. What is the value of the thermal conductivity of the walls of the box?
(a) 0.01 Watts/(m*K).
(b) 3.21 Watts/(m*K).
(c) 0.03 Watts/(m*K).
(d) 0.07 Watts/(m*K).
(e) 1.02 Watts/{m*K).

19-11
Question 261
A cylindrical copper rod of length 1.5 m and cross section 6.5 cm2 is insulated to prevent heat
loss tirough its surface. The cnds are maintained at a temperature difference of 100 C deg by
havinz one end in a water-icc mixture and the other in boiling water and stcam. How much
ice is melted per hour at the cold end? (thermal conductivity of copper, kappa, =401
W/(m_K); heat of fusion of ice, Lf, = 333*10*3 J/kg )

(a) 28l g
(b) 980g
(c) 469 g
(d) 188 g
(e) 330 g
19-11
Question 262 0.59-33"%

A room has a window made of two layers of glass separated by an air layer as in figure 4.
Each >f the 3 layers has a thickness of 0.50 mm and an area of 1.0 squarc meter. The
tempcrature outside the room is - 20 degrees-C, while the temperature inside the room is + 20
degress-C. What is the rate of heat transfer by conduction through the window ? Assume
steady state.

(@ 1.2 kW
(b) 2.0 kW
() 14 kW
(d 090kW
() 10 kW

19-11
Questton 263 0.26-33%,

On a cold winter day, metallic objects generally feel cooler to the touch than wooden objects.
This i= because:

(a) heat tends to flow from metal to wood.

(b)  the mass density of wood is less than the mass density of metals.

(c) metals conduct heat better than wood.

(d) the equilibrium temperature of metal is lower than that of wood.

(e) a given mass of wood contains more heat than the same mass of metal.
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19-11
Question 264 051-54%
An aluminum rod and an iron rod, each of length 20.0 cm and radius 1.00 cm, are placed end
to end, as in figure 3. The sides of the rods are insulated. The outer end of iron is at 80.0
degrees-C and that of aluminum is at 20.0 degrees-C. In steady state, what is the temperature
at the junction of the two rods ? [The thermal conductivity of aluminum = 235 W/m.K ard the
thermal conductivity of iron = 14.0 W/m.K].

Junttlon

iran alymingm

80 oC
20 °C

Figure 3

(a) 15.7 degrees-C
(b)  50.0 degrees-C
(c) 85.6 degrees-C
(d) 76.6 degrees-C
(e) 23.4 degrees-C

19-11
Question 265
A rod is made of two different metals, one piece has length L and thermal conductivity K and
the other piece has a length 2 L and thermal conductivity 3 K. The rod is situated betwe:zn
two heat reservoirs as shown in Fig. 1. What is the steady state temperature at the interface of
the two picces?

p AL « } » L 4—
T =100'C 1 T=0'C
3k ! X
Figare 1

(a) 0 Kelvin.

(b) 60 Kelvin,

(©) 35 Kelvin.

(d) 68 Kelvin,

(e) 333 Kelvin.
19-11

Question 266 1.34-18%

Consider a copper slab of thickness L and area of 5.0 m**2. If the conduction rate through the
copper slab is 1.2*10**6 J/s and the temperature on the left of the slab is 102 degree-C while
on the right of the slab it is -12.0 degrec-C, what must be the thickness of the slab? [Take the
coefficient of thermal conductivity of copper as 400 W/(m K)].

(a) 32 cm.
(b) 29 cm.
(c) 19 cm.
(d) 15 em.

(e) 25 cm,
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19-11
Question 267 0.32-18%
Heat is conducted by two cylindrical rods with identical cross sectional area and length (see
figurz 6). The temperature difference between the ends of each rod is the same. One of the
rods s made of carbon, while the other is made of silver. What is the ratio of the conduction
rate ¢ {"the silver rod to the conduction rate of the carbon rod? Thermal conductivity of silver
=432 W/m.K. Thermal conductivity of carbon = 1100 W/m.K,

Silwer
Figue 6
(a) 2.5
(b) 0.40
(c) 0.48
{d) 1.5
(e) 0.67
19-11
Question 268 01.26-68%

The wall of a home is 0.2 m thick, 2.0 m high, 10 m wide and has a thermal conductivity of
0.4 watt/m/K. If the insidc temperature is 15 degrees Celsius and the outside temperature is -
5.0 degrees Celsius, how much energy is lost in 12 hours?

(a) 4.5%10%*6 J.

(b) 4.5%10%*5 L.

(c) 4.5%10**6 J.

(d) 2.7*10%*7 J.

(e) 3.4*10%*7 J.

19-11
Quest on 269 0.49-31%

A box has a total surface area of 1.2 m**2 and a wall thickness of 4.0 cm and is made of an
insula ing material. A 10-W electric heater insidc the box maintains the inside temperature
steady at 45 degrees Celsius. If the outside temperature is 30 degrees Celsius, find the thermal
conductivity of the insulating material.

(a) 3.1*%10**(-4) W/(m*K).

(by  4.5%10™*(-2) W/(m*K).

(c) 3.6%10**(-3) W/(m*K).

(d) 2.2*%10*%*(-2) W/(m*K).

(e) 1.7*10**(-3) W/(m*K).
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| Chapter 20  The Kinetic Theory of Gases 1
| 20-2  Avogadro's Number |
20-02

Question 270 8.39-49%

A sample of an ideal gas exerts a pressure of 60 Pa when its temperature is 400 K and the
number of molecules present per unit volume is n. A second sample of the same gas exerts a
pressure of 30 Pa when its temperature is 300 K. How many molecules are present per umit
volume of the second sample?

(a) n/3

(b) 5*n/3

() 2*n/3

(d) n/2

(e) 3*n/2

20-3 Ideal Gases |

20-03

Question 271

Which one of the graphs in Figure (1) best represents the variation of pressure with the

volume of an ideal gas at constant temperature (isothermal process)?

r | 4 r tr P
T Tyt
“ ® © ) ®
Figuref 1

(a) A.

(b) B.

(©) E.

(d) C.

(e) D.
20-03

Question 272

One mole of an ideal monatomic gas at temperature of 290 K expands isothermally and
reversibly from a pressure of 10 atmospheres to a final pressure of 2 atmospheres. What is the
work done by the gas on the surroundings?

(a) 89 1.
(b) 67201,
(c) 2740 ].
(d) 951 1.
(e) 3880 J.
20-03
Question 273 0.41-31%

Calculate the number of molecules of an ideal gas occupying a volume of 1 cm**3 at 27
degree Celsius and at a pressure of 1*10%*-10 Pa.

(a) 2.4*10**10 molecules

(b) 8.4*10**6 molecules

(c) 1.2*¥10**4 molecules

(d) 2.4*10**4 molecules

(e) 6.2*¥10**5 molecules
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20-03
Question 274 0.54-30%
An id=al gas is taken through the cyclic process shown in Figure 1. How much heat is added
or reroved from the gas?

F

PP
Figms 1
200 ;
a0 1 E H
2 5 veo

(a) -400 kJ
(b) -800 k)
() 600 kJ
(d) 100 kJ
(e) 200 kJ
. 20-03
Questinn 275 0.38-47%

How 1r uch work is required to compress five moles of an ideal gas at 20 degrees-C and 1.0
atmosphere to half of its initial volume durimg an isothermal process?

(a) Zero
(b) -2.1kJ
(¢) 2.1k
(d) -84k
{e) -84kl
20-03
Questicn 276
A steel vessel contains 5 moles of an ideal gas at 0 degree-C and a pressure of | atm. It is
heated at constant volume until its temperature is 100 degrees-C. How many moles of gas
should »e removed from the container to keep the pressure of the gas constant at 1 atm?
(a) 1.34 moles
(b) 1 moles
(c) 3.66 moles
(d) 3.32 moles
(e) 245 moles
20-03

Question 277

Consider an isothermal compression of 0.1 moles of an ideal gas at a temperature of 0 degree-
C. The mitial pressure of the gas is | atm and the final volume is 1/5 the initial volume. Find
the thermal energy transfer for this process.

(a) 365 J gained by the gas

by @7

(c 265 J lost by the gas

(d) 24 ] lost by the gas

(e) " 24 ) gained by the gas
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20-03
Question 278 016-36%
Compute the number of molecules in 1.00 cm**3 of an ideal gas at a pressure of 100 Pa £nd
temperature of 20 degrecs-C.
(a) 4.34*10**16 molecules
(b) 2.47*10**16 molecules
(c) 43.0*10**21 molecules
(d) 6.02*10**23 molecules
(e) 3.62*10**17 molecules

20-03
Question 279 003-34%
Air that occupies 0.14 m**3 at 2.04*10**5 Pa is expanded isothermally to atmospheric
pressure. The work done by the gas, in calories, is
(a) 3500 cal
(b) 9200 cal
(c) 2100 cal
(d) 1400 cal
(e) 4800 cal

20-03
Question 280 0-46-40%
A hclium-filled balloon has a volume of 2 m**3. As it rises in the earth's atmosphcre, its
volume expands. What will its new volume be if its original temperature and pressure are 20
degrees-C and 1 atm., and its final temperature and pressure are -40 degrees-C and 0.1 atm.?

(a) 25 m**3
(b) 8 m**3
(c) 4 m**3
(d) 10 m**3
(e) 16 m**3
20-03
Question 281
One mole of an ideal gas has a temperature of 25 degree Celsius. If the volume is held
constant and the pressure is doubled, the final temperature will be:
(a) 50 degree Celsius.
(b) 174 degree Celsius.
(©) 596 degree Celsius.
(d) 25 degree Celsius.
(e) 323 degree Celsius.
20-03

Question 282

Five moles of an ideal gas expands isothermally at 100 degree Celsius to five times its iritial
volume. Find the heat flow into the system.

(a) 6.7%10%*4 ]

(b) 7.0%10%*4 ]

(c) 3.1*%10**4 ]

(d) 1.1*10**4 ]

(e) 2.5%10**4 )
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20-03
Question 283
An ideal gas occupies a volume V1 at a temperature of 100 degrees Celsius. If the pressure of
the gas is held constant, by what factor does the volume change when the Celsius temperature

is tripled?

(a) 1.54.

(b)  0.33.

{c) 3.55.

(d) 3.00.

(e) 6.00.

20-03

Question 284

One mole of an ideal gas undergoes the thermodynamic process shown in figure (2). If the
process BC is an isothermal. how much work is done bv the gas in this isothermal process?

P
40 1e 3 Figure 2
A —
-
10 A c
10 >V
(a) 1.69*%10%**3 ],
(b) 0.92*10%*3 J.
(c) 5.29%10%*4 T,
(d) 1.30%10**3 J.
(e) 0.56*10%%3 J.
20-03
Question 285 0.58-45%

Two moles of an ideal gas, initially at 20 degrees Celsius, are taken through an isothermal
process in which the volume of the gas doubles. The work done by the gas during this process

(a) 230 1.
(b) -3375 1.
(c) 3375 1.
(d)  Zero.
(e) -230 ).
20-03
Question 286

Two moles of a monatomic ideal gas at a temperature of 300 K and pressure of 0.20 atm is
comp-essed isothermally (constant temperature) to a pressure of 0.80 atm. Find the work
done “y the gas.

(8) -180007J
) 0 J

(c)  +180007J
() -6900 J

(e)  +6900 J
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20-03
Question 287
An ideal gas undergoes an isothermal process starting with a pressure of 2*10**5 Paard a
volume of 6 cm3. Which of the following might be the pressure and volume of the finel
state?
(@) 4*10**5 Paand 4 cm**3
(b) 6*10**5Paand2 cm**3
(c) 3*10**5 Paand 6 cm**3
(d) 1*#10**5 Pa and 10 cm**3
(e) 8*10**5 Paand 2 cm**3

20-03
Question 288 0.63-42%
An ideal gas containing 5.00 moles expands isothermally at 127 degrees-C to four times its
initial volume. Find the heat flow during this expansion.
(a) 23.0 kJ out of the system
(b) 7.32 kJ into the system
(c) 7.32 kJ out of the system
(d) 23.0 kI into the system
(e) 34.5 kJ out of the system

20-03
Question 289 0.57-66%
An ideal gas occupies a volume of 12 L at 20 degrees-C and a pressure of 1.0 atm. Its
temperature is now raised to 100 degrees-C and its pressure increases to 3.0 atm. The n=w
volume is:
(a) 25 L.
(b) 5.1 L.
(c) 0.20 L.
(d) 2I L.
(e) 14 L.

20-03
Question 290 0.52-56%
Which of the following statements is CORRECT ?
(a) Heat is a temperature difference.
(b) The internal energy of an ideal gas depends on the temperature and pressure onZy.
(©) A standing wave must be transverse.
(d) The rms speed of gas molecules decreases in an isotherml process.
(e) For a given medium, the frequency of a wave is inversely proportional to wavekength.

20-03
Question 291 0.54-42%
An ideal gas, initially occupies a volume of 0.380 m**3 at a pressure of 2.04*10**5 P¢,
expands isothermally to a pressure of 1.01*10**5 Pa. Calculate the work done by the gas.
(a) 27.0kJ

(b) 32.1kJ
(c) 539 kJ
(d) 321 kJ

(6) 54.5kJ
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20-03
Question 292 0.2-66%
The volume of an oxygen container is 50.0 L. As oxygen leaks from the container, the
pressure inside the container drops from 21.0 to 9.00 atm, and its temperature drops from 303
to 283 K. The number of moles that leaks from the container is:

(a) 22.8 mol.
(b) 11.1 mol.
(c) 19.4 mol.
(d) 65.3 mol.
(e) 42.2 mol.
20-03
Question 293 0.48-32"%,

One mole of oxygen molecule (M = 32 g/mol) occupies a cubic vessel of side length 10 cm at
a temp=rature of 27 degree-C. Calculate the pressure of the gas on the walls.

(a) 3.33*10**4 Pa.

(b) 7.52*%10**6 Pa.

(c) 2.49*10**6 Pa.

(d) 1.14*10**4 Pa.

(e) 5.01*10%*6 Pa.

20-03
Questien 294 0.33-66%
The eqaation of statc of a certain gas is given as P*V**2 = K, where P is the pressure, V is
the vol 1me and K is a constant. Find the work done by the gas if its volume increases from Vi
=2.0 m**3 to a final volume Vf=4.0 m**3,

(a) 2RK**2.
(b) KJ2.
(c) K**2,
(d) K/A4.
(e) 4*K.
20-03
Question 295 0.44-30%
Which one of the following statements is correct?
(a) In an isothermal process, the work done on the gas is always positive.
(b)  In an adiabatic process, the work is always zero.
(c) All real gases approach the ideal gas state at low temperatures.
(d)  Two different ideal gas molecules of different mass will have the same average
translational kinetic energy if they are at the same temperature.
(e) In an isobaric process, the energy is always constant.
20-03
Question 296 0.73-449

A sample of a monatomic ideal gas is originally at 20 degrees-C. What is the final
temperature of the gas if both the pressure and the volume are doubled?

@ 353K
(b) 293 K
© 278K
d 1172K

(e) 1200K
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20-03
Question 297 0.17-68%
One mole of a monatomic ideal gas at 410 K is compressed to half its original volume by an
isobaric process. How much work is done in the process?
(a) 3.3 kJ done on the gas
(b) 1.7 kJ done on the gas
(c) 3.3 kJ done by the gas
(d) 8.3 kJ done on the gas
(e) 1.7 kJ done by the gas

20-03
Question 298 _ 0.31-59%
A mass of an ideal gas of volume V at pressure P undergoes the cyclic process shown ia

figure 5. At which points is the gas coolest and hottest?
P

50
Figure 5

4
]

10

= Vi)

fN ——

Coolest at Z and hottest at Y.
Coolest at X and hottest at Y.
d} Coolest at Y and hottest at X,

Coolest at Y and hottest at Z.

(a% Coolest at Z and hottest at X.

20-03
Question 299 0.56-47%
A system of monatomic ideal gas expands to twice its original volume, doing 300 J of work in
the process. The heat added to the gas will be largest if the process is
(a) cyclic.
(b) done at constant volume.
() done adiabatically.
(d)  done isothermaly.
(e) done at constant pressure.

20-03
Question 300 0.53-41%
Five moles of an ideal gas are kept at a constant temperature of 53.0 degrees Celsius wile the
pressure of the gas is increased from 1.00 atm to 3.00 atm. Find the work done in the process.
(a) Zero.
(b) 2.42 kJ of work done on the gas.
{c) 14.9 kJ of work done on the gas.
(d) 14.9 kJ of work done by the gas.
(€) 2.42 kJ of work done by the gas.
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| 20-4 Pressure, Temperature, and RMS Speed |
20-04
Question 301 0.55-36%

Oxyge gas at 20 degrees Celsius is confined in a cube. What is the translational average
kinetic energy per molecule?

(a)  9.1*10**.24]

(b)  H.I*10**-21]

(c)  4.1*10**-22]

(d) 5.2%10**-21]

(e)  2.1*10%*.22]

20-04
Question 302 0.43-36%
The mass of an oxygen molecule is 16 times that of a hydrogen molecule. At room
temperature, the ratio of the rms speed of an oxygen molecule to that of a hydrogen molecule

(a) 1/4
(b) 16
(c) 1/16
(d 1
(e 4
20-04
Question 303

The mess of a hydrogen molecule is 3.3*10%**(-27) kg. If 1.0*10**23 hydrogen molecules per
second strike 2.0 cm**2 of wall at an angle of 55 degrees with the normal when moving with
a speec of 1.0*10%*3 m/s, what pressure do they exert on the wall?

(&)  0.9*10**3 Pa.

(b)  2.8*10**3 Pa.

(c) 8.6*10%*3 Pa.

(d)  5.7*10**3 Pa.

(e) 1.9*10**3 Pa.

20-04
Qucstien 304
Find the rms speed of nitrogen molecules (M=28 g/mole) at 0 degree-C.
(a) 1.7*10%*2 m/s.
(b) 4.9*%10**2 m/s.
(c) 3.9*10%*2 m/s.
(d) 3.2*10**2 mfs.
(e) ZEro.

20-04
Qucstien 305 0.20-71%
The av:rage translation kinetic energy of an ideal gas of helium atoms at room temperature
(300 Kzlvin) is 5.54*10**(-21) J. The average translation kinetic energy of the ideal argon
gas at rmom temperature is: [Atomic mass of helium = 2.0 Kg/Kmole, Atomic mass of argon
= 8.0 Kg/Kmole]
(a) ZA40%10**(-21) J.
(b)  5.54%10**(-21)J.
(c) 2.21*10*%(-20) J.
(d)  277*10™*(-21) ).
(e) L 11*10%%(-20) J.
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20-04
Question 306 8.45-26%
A closed tank, at room temperature, has a mixture of hydrogen molecules and helium atoms.
The ratio of rms speed of hydrogen molecules to that of helium is: [Note: The molar mass of
the hydrogen molecule is 2.0 g/mol and the molar mass of the helium atom is 4.0 g/mol]

(a) 0.1
b 2.1
(c) 1.4
@ 32
(e) 0.3
20-04
Question 307 1.51-22%
An ideal gas has an RMS speed of 254 m/s. If each gas particle has a mass of 6.62*10%%(-
26)kg, what is the temperature of the gas?
(a) 310K
(b) 611K
(c) 103K
(d) 425K
(e) 79 K
20-04
Question 308 1.28-15%

Two moles of a monatomic ideal gas with an RMS speed of 254 my/s are contained in a tank
that has a volume of 0.15 m**3, If the molar mass of the gas is 0.39 kg/mole, what is thz
pressure of the gas?

(@)  2.3*10**5 Pa.

(b) 1.1*10**5 Pa.

(c)  2.2*10**4 Pa.

(d  3.2*10**6 Pa.

(e)  6.8*10**4 Pa.

20-5 Translational Kinetic Energy

20-05
Question 309 1.50-40%
Which one of the following statements is WRONG?
(a) For the same increase in temperature, solids generally expand less than liquids.
(b)  The number of molecules (N), the universal gas constant (R) and the absolute
temperature (T) are all thermodynamic variables.
(c) As the temperature increases from zero degrees-C to 4 degrees-C, the water's deasity
increases.
(d) Water, ice and water vapor can coexist in equilibrium.
(e) Two objects in thermal equilibrium must be at the same temperature.

20-05
Question 310
Two moles of nitrogen are in a 6.0 Liter container at a pressure of 5.0%10%*5 Pa. Find the
average transnational kinetic energy of a single molecule.
(@) 1.9*10**(-21) J.
(b)  9.3*10**(-22)J.
()  7.5*10*%(-22) .
(d) 1.2*10**(21) J.
()  3.7*10**(2D L
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20-05
Queston 311 0.32-62%
Two iJentical containers, one has 2.0 moles of type I molecules, of mass m1, at 20 dcgrees
Ce sius. The other has 2.0 moles of type 2 molccules, of mass m2 = 2*m1, at 20 degrces
Ce siis. The ratio between the average translational kinetic encrgy of type 2 to that of type 1
is:

(a) 16.
by 2.
(c) 8.
(d)y 4.
(e) 1.
20-05
Qu=st on 312
Two moles of nitrogen are in a 3-liter container at a pressure of 5.0*10**6 Pa. Find the
avcrage translational kinetic energy of a molccule.
(a) 1.9*10**(-20) J.
(b) 7.1%10%*(-22) 1.
(c) 1.0*10%*(-24) 1.
(d) 3.6*%10%*(-20) J.
(e) 1.1*10**(-23) J.
20-05
Quzston 313 0.28-64%
The average translational kinetic energy of the molecules of an ideal gas in a closed, rigid
cortainer is increased by a factor of 4. What happens to the pressure of the gas?
(a) it increases by a factor of 8.
{(b) it increases by a factor of 4.
{(c) it decreases by a factor of 8.
(d) it remains the same.
(e} it decreases by a factor of 4.
20-5 Mean Free Path
20-06

Questmon 314
Which one of the following statements is FALSE:

(a) For an ideal gas the specific heat at constant volume is less than the specific heat at
constant pressure,

(b)  At400K, the specific heat at constant volume for Oxygen is equal to the specific heat
at constant pressure for Helium.

(c) In an adiabatic compression there is no heat transfer between the system and its
surroundings.

(d)  The average energy per molecule of an ideal monatomic gas increases linearly with
temperature.

(e) When an isolated ideal gas expands its temperature increases.
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| 20-7 The Distribution of Molecular Speeds |

20-07
Question 315 1.50-35%
5.00 kg of water is to be cooled from 100 to 0 degrees-C. The quantity of ice needed is: [For
water: the specific heat = 4.19 kJ/(kg.K) and the latent heat of fusion = 333 kJ/kg.]

(a) 0.89 kg.
(b) 12.5 kg.
(c) 9.22 kg.
(d 425ke.
(e) 6.29 kg.
20-07
Question 316 1.32-81%

300 grams of water at 25 degree-C are added to 100 grams of ice at zero degree-C. The final
temperature of the mixture is:

(a) 15 degree-C.

(b) 10 degree-C.

(c) 20 degree-C.

(d) zero degree-C.

(c) 5 degree-C.

| 20-8 The Molar Specific Heats of an Idea] Gas ||

20-08
Question 317
In a constant volume process, 209 J of heat is added to 1 mole of an ideal monatomic gas
initially at 300 K. Find the final temperature of the gas.
(a) 329 K.
(b) 350K.
(c) 317 K.
(dy 391K
(e) 373 K.

20-08
Question 318 1.36-30%
Two moles of helium {monoatomic) gas are heated from 100 degrees Celsius to 250 degrees

Celsius. How much heat is transferred to the gas if the process is isobaric?
@ 311K

(b) 1.51KJ
(c) 852 K)
(d) 2.63kJ
(e) 6.23 kJ
20-08
Question 319 ).46-40%

One mole of an ideal diatomic gas (Cp = 7R/2) is cooled at constant pressure from 420 K to
300 K. Calculate the change in internal energy of the gas in calories.

(a) +596 cal

(b) +285 cal

(c) +188 cal

(d)  -285cal

(e) -596 cal
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20-08
Questixm 320
Corsicer 100 g of helium (He) gas at 77 K. How much heat energy must be supplied to the
gas to ncrease its tempcrature to 24 degrecs-C, if the process is isovolumetric? (M(Hc) = 4
g/mole and He is a monatomic gas.)

(a) 69 kI
(b) 43 Kkl
(c) 71 kJ
(d 24 kJ
(e) 12 kJ
20-08
Questinn 321
Two mroles of helium (monatomic) gas are heated from 100 degree Celsius to 250 degrce
Celsiuz. How much heat is transferred to the gas if the process is isobaric?
(@) 6.23*10**3 ]
(b} 1.51*10**2)
(c) 8.52*10**5)
(d) 3.11*10**3)
(e) 2.63*10**3]
20-08

Question 322

Two mroles of helium (monatomic) gas are heated from 100 degrees Celsius to 250 degrees
Celsiuz. How much heat is transferred to the gas if the process is isobaric?

(a) 3.11kl.
(b) 8.52 kl.
(c) 2.63 kI
(d) 1.51 kl.
(e) 6.23 kl.
20-08
Question 323 0.31-75%

A d:atomic ideal gas, at a pressure of 1.0 atm, expands isobarically from a volume of 2.0
Liters »0 a volume of 5.0 Liters. Calculate the change in internal energy of the gas during the
process.

(a)  -9.0%10**3 J.

(b)  7.6*10**2 .

(c) 1.1*10**3 J.

(d) 1.7*10**3 1.

(e)  -3.1*10%*2 J.

20-08
Question 324 0.27-66%
Five moles of an ideal monatomic gas are allowed to expand adiabatically to twice its volume.
In the process the gas does 831 Joules of work. The temperaturc of the gas will:
(a) increases by 13.3 degree C.
(b)  decreases by 20.2 degree C.
(c) increases by 20.2 degree C.
(d)  decreases by 13.3 degree C.
(e) stays constant.
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20-08
Question 325
Two moles of a monatomic ideal gas is compressed at a constant pressure of .5 atim fraam a
volume of 70 liters to 35 liters. Calculate the change in internal energy of the gas.
(a) - 1.9%10%*4 ]
(b) -3.5%10**4 ]
(c) -0.80*10**4 ]
(d)  24*10**4 ]
(e) -0.87*10%*4 ]

20-08

Question 326

Figure (4) shows 5 paths traversed by a gas on a P-V diagram. For which of the 5 paths is the
change in internal energy the greatest?

P (Pa)?

T"r(m’)
Fig.(9

(a) ] and 2

(b 5

(c) 4

(d) 5and 4

(e 3

20-08

Question 327

One mole of an ideal monatomic gas is taken through the cyclic process shown in the figure.
Calculate the net heat (lost or gained) by the gas during one complete cycle.

P lPQA
1 T S "
Y -
Py 1-=--=-s=e 4 v
H !
: :
R O Vi)
Fiz.(®

(a) 4*Po*Vo Joule (lost)
(b)  2*Po*Vo Joule (gained)
(c)  4*Po*Vo Joule (gained)
(d)  3*Po*Vo Joule (lost)
{e) 2*Po*Vo Joule (lost)
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) 20-08
Question 328 0.49-28%

One mole of an ideal monatomic gas is taken from A to C along the diagonal path in figure 5.
What ‘s the change in the internal enerev of the eas in this brocess ?

Figwe S

(@ +50kJ
(b) +3.0kJ
(c) -3.0K
(d ZERO
(e) -50KkJ
20-08
Question 329 0.32-34%

An ideal monatomic gas is compressed at a constant volume of 0.500 L from a pressure of
0.590 atm to a final pressure of 0.250 atm. What is the change in the internal energy of the gas
f)

(@) +0.1887J
(b) -1891]
(c) Zero
d +189]J
(e) -0.188J
20-08
Question 330 0.24-41%
An ideal gas initially occupies a volume of 2.50 L at a pressure of 1.80 atm. It expands
isothermally to three times its initial volume. How much work is done by the gas ?
(a +4991]
(b) -4947
(c) +4.94]
d) -4991]
(e) ZET0
20-08
Question 331 0.59-58%

One role of an ideal monatomic gas is taken through the cycle of figure 5. Calculate the work
dore i1 a complete cycle.

Ty =900 K

b4
h
1 s

T=80K T,a70K

Presure

Volumoe

Figwe 5
(Q) +895)
® -525)
(c) +325]
(d +623]

(e) Zero
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20-08
Question 332 0.40-42%
For a given temperature increase, a certain amount of an ideal gas requires 80 J of heat when
heated at constant volume and 150 J of heat when heated at constant pressure. How much
work is done by the gas in the second situation ?

(@ +80J
(b)  zero
(c) -70]
(d +70]
(e) -80J
20-08
Question 333 1.36-71%
Five moles of an ideal gas expands isothermally at a temperature of 127 degrees-C to ore-
fourth the initial pressure. How much heat is transferred in this process ?
(a) 23.0 kJ into the gas
(b) 23.0 kJ out of the gas
(c) 7.32 kJ into the gas
(d  zero
(e) 7.32 kJ out of the gas
20-08

Question 334

Two moles of helium (monatomic) gas are heated from 100 degrees Celsius to 250 degrzes
Celsius. How much heat is transferred to the gas if the process is done at constant pressure?

(a) 3.11 kJ.
(b) 2.63 kJ.
() 6.23 k.
(d) 1.51 kJ.
(e) 8.52 kJ.
20-08
Question 335

Five moles, of an ideal monatomic gas, expand at constant pressure of 1.0*10**2 Pasca. from
a volume of 1.0 m**3 to to a volume of 3.0 m**3. What is the change in the internal energy
of the system?

(a) 100 J.
(b) 500 1.
(c) 600 1.
(d) 300 1.
(e) 1000 J.
20-08
Question 336 1.37-61%

Two moles of helium gas (monatomic) are initially at a temperature of 27.0 degrees-C and
occupy a volume of 20.0 liters. The helium gas is expanded at constant pressure until its
volume is doubled. Find the change in the internal energy.

(@  54*10**61.

(b)  9.2*[0**3 ].

(c)  7.5%10**3 ]

(d) 1.9%10%*5 J.

(e) 1.3*¥10%*3 J.
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20-08
Quest on 337 f.53-35",
A diawomic ideal gas undergoes a constant pressure process in which its internal energy
increases by 540 J. Find the heat added to the gas and the work done by the gas.
(a) Q=0, W=5401.
(b) Q=9001J,W=3601J.
(©) Q=230J,W=3131.
(d) Q=540),W=0.
(€) Q=756),W=2161.

20-08
Quest on 338 067350,
A syskem containing an ideal gas at a constant pressure of 1.22*10**5 Pa gains 2140 J of
heat. During the process, the internal energy of the system increases by 2320 J. What is the
changz in the volume of the gas?
(a) + 3.66*10**(-3) m**3
(b)  -3.66%10**(-3) m**3
(c) - 1.48*10**(-3) m**3
(d) Zero
()  + 1.48*10%*(-3) m**3

20-08
Quest on 339 0. 3R-50",
The irternal energy of a fixed mass of an ideal gas depends on
(a) pressure, but not volume or temperature.
(b) temperature, but not volume or pressure.
(c) volume, but not temperature or pressure.
(d) temperature and pressure, but not volume.
{e) temperature and volume, but not pressure.

20-0%
Questxon 340 045-39",
The temperature of two moles of helium gas is raised from zero degrees Celsius to 100
degrees Celsius at constant pressure. Calculate the work done by the gas.
(a) 10.0 kIJ.
(b) 6.00 kIJ.
(c) 1.20 kI.
(d) 1.00 kIJ.
(e) 1.66 kJ.

20-08

Question 341 042-67",
A cylizder of volume 2.5 L contains 0.25 moles of helium [M = 4.0 grams/mole] at 2.0

atmosheric pressure, What is the internal encrgy of the gas?

(@) 120 kJ.
() 0.6l kJ.
©)  0.76 kI.
@ 001 kJ.

(€)  1.60 kJ.
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20-08
Question 342 0.35-78%
An ideal monatomic gas originally in state A is taken reversibly to state B along the straight
line path shown in figure 4. What is the change in the internal energy of the gas for this
process?

El
x
ao a M“‘-'tnb:ﬂ -] 10
Fipure 4
(a) -180kl.
(b) 180kl
{c) 30 kI
(dy -30 kl.
{e) -15 K.
| 20-11 The Adiabatic Expansion of an Ideal Gas |
20-11
Question 343

Helium gas at 27 degrees C is compressed adiabatically to 1/2 of its initial volume. Find its
temperature after compression. [gamma (helium) = 1.67]

(a) 152 degree C.

(b) 075 degree C.

(c) 520 degree C.

(d) 204 degree C.

(e) 307 degree C.

20-11
Question 344 0.69-35%

An ideal gas (gamma = 1.40) expands slowly and adiabatically. If the final temperature is one
third the initial temperature, by what factor does the volume change?

(a) 12.5
(b) 10.0
(c) 18.0
(d) 15.6
(e) 14.0
20-11
Question 345

A cylinder contains 4 moles of a diatomic ideal gas (Cv = 5R/2) ata temperature of 27
degrees-C and a pressure of 1.5 atm. temperature reaches 127 degrees-C. How much work is
done by the gas in this process?

(a) 986 calories

(b) 562 calories

(c) 418 calories

(d) 794 calories

(e) 150 calories
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20-11
Questtn 346
The ai- in an automobile engine at 20 degree-C is compressed from an initial pressure of 1
atm and a volume of 200 cm**3 to a final volume of 20 cm**3. Find the final temperature if
the air behaves like an ideal gas (gamma = 1.4) and the compression is adiabatic.
(a) 50 degree-C
(b) 10 degree-C
(c) 463 degree-C
(dy 20 degree-C
(e) 526 degree-C
20-11

Question 347 0.34-36%
An idez] gas (gamma = 1.3) is initially at V=VI1, T =273 K and P = 1.0 atm. The gas is

compressed adiabatically to half its original volume. It is then cooled at a constant pressure to
its original temperature. The ratio of the final volume to the initial volume is:

(a) 0.4
(b) 2.0
(c) 0.5
(d) 0.2
(e) 1.0
20-11
Question 348 0.41-31%

Which one of the following statements is TRUE? The temperature of an ideal gas decreases in

(a) adiabatic compression.

(b)  increase in pressure at constant volume.
(c) 1sobaric expansion.

(d)  isothermal compression.

(c) adiabatic expansion.

20-11

Questicn 349
An wezl monatomic gas goes through the process in T-V diagram of figure (1). At Point A,

the temperature is 400 K, and the volume is 2 liters. If the volume at point B is 10 liters, what
is the temperature at point C be?

Tw

Adiehatic

Figure 1 v
(@)  4.00%¥10**3 K
(b)  2.00¥10**3 K
()  3.89*10%*3 K
(d)  1.17*10%*3 K
()  2.00%10**2 K
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20-11
Question 350
An ideal diatomic gas, initially at a pressure Pi = 1.0 atm and volume Vi, is allowed to expand
isothermally until its volume doubles. The gas is then compressed adiabatically until it
reaches its original volume. The final pressure of the gas will be:

(a) 1.7 atm.
(b) 0.4 atm.
(c) 2.0 atm.
(d) 1.3 atm.,
(e) 0.5 atm.
20-11
Question 351

In an adiabatic process, the temperature of one mole of an ideal monatomic gas is decreased
from 500 K to 400 K. What is the work done during the process in calories?

(a) 300
(b) 400
{c) 500
(d) 200
(e) 100
20-11
Question 352 1.44-46%

Initially, an ideal monatomic gas containing 10.0 moles occupies a volume of 30.0 L at 2
pressure of 5.00 atm. It is then compressed adiabatically to a final volume of 12.0 L. What is
the final temperature of the gas ?

(a) 157K
(b) 457K
(c) 844 K
(d) 420 K
(e) 336 K
20-11
Question 353 ).48-55%

One mole of an ideal monatomic gas is initially at 300 K and 1.0 atm. The gas is compressed
adiabatically to 2.0 atm. What is the final volume of the gas ?

()  0.079 m**3

(b)  0.025 m**3

(c) 0.016 m**3

(d)  0.056 m**3

(e)  0.041 m**3

20-11
Question 354
An ideal diatomic gas, initially at a pressure Pi = 1.0 atmm and volume Vi, is allowed to expand
isothermally until its volume doubles. The gas is then compressed adiabatically until it
reaches its original volume. The final pressure of the gas will be:

(a) 0.5 atm,
(b) 1.7 atm.
(c) 2.0 atm.
(d) 1.3 atm.

(e) 0.4 atm.
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20-11
Question 355 0.44-54%
Th= a r in an automobile engine at 20 degree-C is compressed adiabatically from an initial
pressire of | atm and a volume of 200 ctn**3 to a final volume of 20 cm**3. Find the final
ternperature if the air behaves like an ideal gas. [Take gamma = 1.4]
(a) 50 degree-C
(b) 20 degree-C
(©) 10 degree-C
(d) 463 degree-C
(e) 526 degree-C

20-11
Quest on 356 0.66-42%
Two rwles of a gas, originally at atmospheric pressure, occupy a volume of 0.0500 m**3,
The gas is compressed adiabatically to half its original volume. What is the final temperature
of the gas? Use Cp/Cv =14,

(a) 128 K
(b) 573K
(c) 205 K
(d) 401 K
(e) 300 K
20-11
Quzst.on 357 0.52-30%

On: role of a monatomic ideal gas is initially at a temperature of 300 K and with a volume of
0.030 m**3. The gas is compressed adiabatically to a volume of 0.040 m**3. What is the
final temperature?

(@) 100K
(b) 7.00K.
() 522K
(d) 476K
(e)  999K.

120 All Sections |

20
Question 358 0.44-31%
A gas s taken through the cyclic process shown in Figure 1. Calculate the net thermal energy

trar sferred to the gas during two cycles.
A P ami}

3 - »

t 1 f 1 xﬂ-)
Figure 1
(a) 909 J
(b)  zero
(c) 101 J
(d) 12127

(e) 24241
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Question 359

5 moles of hydrogen gas occupy a balloon that is inflated to a volume of 0.3 m**3 and at 1.0
atmospheric pressure. What is the root-mean square velocity of the molecules inside the
balloon? [The mass of hydrogen atom is 1.66*10**(-27) kg].

(a) 3.0%10%*9 mys.

(b)  3.4*10%*2 m/s.

(c) 4.3%10**3 m/s.

(d)y  2.2*10**3 m/s.

(e) 1.3*10**3 m/s.

Question 360

For an ideal gas, which of the following statements is FALSE:

(a) In an isothermal process, there is no change in the internal energy.
(b) In an adiabatic process, no heat enters or leaves the system.

(c) In an isothermal process, the work done is equal to heat energy.
(d) In a constant volume process, the work done by the gas is zero.
(e) In any cyclic process, the work done by the gas is zero.

Question 361

Helium gas is heated at constant pressure from 32 degrees Fahrenheit to 212 degrees
Fahrenheit. If the gas does 20.0 Joules of work during the process, what is the number of
moles?

(a) 0.050 moles.

(b)  0.013 moles.

(c) 0.200 moles.

(d)  0.024 moles.

(e) 0.111 moles.

20
Question 362
For an ideal gas, Which of the following statements are CORRECT: 1. Cp Cv=R/2. 2 Inan
isothermal process, the internal energy of the system does not change. 3. In an adiabatic
proccss, no heat enters or leaves the system. 4. In a constant volume process, the work Jone
by the system is positive.

(a) 2 and 4.
(b 2 and 3.
(c) 3 and 4.
(d) 1,2 and 4.
(e) 1 and 3.
20
Question 363 0.50-72%,

The temperature of an ideal gas remains constant as its volume is decreased. Which onz of the
following statements is CORRECT?

(a)  The pressure of the gas decreases in the process.

(b)  The gas does positive work on its surroundings.

(c) The average kinetic energy of the gas moleeules inereases.

(d)  Heat flows out of the gas into the surroundings.

(e) The process is adiabatic.
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| Chapter 21  Entropy and the Second Law of Thermodynamics |
[ 21-2  Change In Entropy ]
21-02

%%ucsti;m 364 _ _ o
ne mole of an ideal monatomic gas is heated quasi-statically at constant volume from 100 K
to 105 K. lWhat is the change in entropy of the gas?

a 0.18 JJK

0.26 J/K.
c 0.61 J/K.
d 1.03 J/K.
e 1.39 J/K.

21-02

gguesti)n 365 o _ 0.47-52%
uppose that 10 kg of water at 50 degree-C is mixed with an equal amount of water at 10
degree-C, When thermal equilibrium’is reached, what is the change in entropy of the mixture?
The spzcific heat of water is 4186 J/kg*K.

a 250 /K
b 130 J/JK
c 246 J/IK
d 551 JJK
e 183 JJK

21-02

Question 366 _ _ _ _ ] 0.41-53%
Five moles of an ideal diatomic gas (Cp = 7R/2) is taken through an isovolumetric process. If
the finel gressure is five times the initial pressure, what is the change in entropy of the gas?

a 234 J/K

~234 J/K

c -167 J/K

d 167 J/K

€ -151 VK

21-02

Question 367 . ] 0.51-45%
Iind th= change in entropy when 100 g of ice at 0 degree-C is heated slowly to 80 degrees-C.
C(wat 381‘%= 11/19’_ cal/g*degree-C, L(f) = 80 cal/g).

a ca

25 cal/K
c 62 cal/lkK
d 12 cal/K
e 55 cal/K

21-02

Questicn 368 . i ] )
The lef>-hand side of the container shown in Figure 2 contains 5 moles of nitrogen gas, in
thermal equilibrium with the right hand side, which contains 3 moles of hydrogen gas. The
two sidzs are separated by a partition, and the container is insulated. After the partition 1s
broken. what is the change in entronv nf the avetem?

parﬁti\cm
Vrddw! \ Tebanl b
=5 maks n=)maks |-
N: H; 3
] ~
Figure 2 inmilation

a 34 J/K
58 J/K
7ero

12 /K
19 J/K

K =Nel
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21-02
Question 369
A container holds 240 g of water at 8 degrees-C. The container is placed in a refrigerator
maintained at - 5 degrees-C. Calculate the change in entropy of the water after it is in thermal
equilibrium with the refrigerator. C(ice)=2090 J/kg*K,C(water)=4186 J/kg*K,
Lf=3.33*10**(5) J/Kg.

(a) 331 J/K
(b) -331 J/K
() -254 J/K
(d) -172 J/K
(e) 254 J/K
21-02
Question 370 0.24-43%

Consider 5 moles of a isolated ideal gas initially at a pressure P1 and volume V1. The gas
expands freely to a final pressure P2 and volume V2, If the entropy change during this process
is 16.6 J/K, then the ratio of the final pressure to the initial pressure is:

(a) 0.67
(b) 3.0
(c) 0.33
(d) 0.50
(e) 1.5
21-02
Question 371 0.29-30%

When an ideal gas is subjected to a reversible adiabatic compression process, which one of
the following statements is TRUE:

(a)  The gas rejects heat.

(b) No work is done on the gas.

(c) The entropy of the gas does not change.

(d) The gas absorbs heat.

(e) The internal energy of the gas does not change.

21-02
Question 372
A 10 kg piece of ice at 0 degree Celsius is changed slowly and reversibly to water at 70
degrees Celsius. What is the change in entropy of the Ice?
(a) -2.2¥10%*4 J/K.
) 6.5*%10**4 J/K.
(c) 2.2*10**4 J/K.
(@  -6.5%10%*4 J/K.
(e) -3.4*10%*4 J/K.
21-02

Question 373

What is the change in entropy of 200-g of water as its temperature increases from 0 degrees
Celsius to 50 degrees Celsius. [For water: the specific heat = 4.19 kJ/(kg.K) and the latent
heat of fusion = 333 kJ/kg.]

(a)  2.55%10**3 J/K,

(b) 1.41*10%*2 J/K.

(c)  4.19*10**3 J/K.

(d  0.35*10**3 J/K.

(e)  3.35%10**3 J/K.




| Generd Physics Multiple-Choice Questions A N e 34

21-02
Questiwn 374 0.21-74",
An ideal monatomic gas is confined to a cylinder by a piston. The piston is slowly pushed in
so that the gas temperature remains at 27 degree C. During the compression, 750 J of work is
done 01 the gas. The change in the entropy of the gas is:

(a) 3.0 J/K.
(b) - 2.5 J/K.
(c) 2.5 J/K.
(d) Zero.
(e) - 3.0 JJK.
21-02
Questin 375

240 grams of water at 8 degrees-C are cooled to ice at at - 5 degrees-C. Calculate the change
in entrapy of the water. c(ice)=2090 J/kg*K, c(water)=4186 J/kg*K, Lf=3.33*10**(5) J/Kg.
(a) -254 J/K.

(b) -172 J/K,
(c) 254 J/K.
(d) 331 J/K.
(e) -331 J/K.
21-02
Questin 376 04570,

50.0 g of water at 15.0 degrees-C are converted slowly into ice at - 15.0 degrees-C. What is
the chenge of entropy of water ? specific heat of water = 4190 J/kg K., specific heat of ice =
2220 J'kg K., Lf=333kJ/kg, Lv =2256k)/kg

(2) -17.5 /KK

(b) +834 J/K

(c) -78.5 J/K

(d +785JK

(&) -834JK

21-02
Questin 377 0.24-280,
One male of an ideal monatomic gas expands at constant pressure to three times its initial
volume What is the change of entropy of the gas in this process ?
(a) +22.8 JJK
(b) +9.13 JK
(c) -22.8 JJK
(d) -137 K
(e) +13.7 JK

21-02
Questin 378 0.20-79",
A 4.0-kg piece of iron at 800 K is dropped into a lake whose temperature is 280 K. Assume
that the lake is so large that its temperature rise is negligible. Find the change in the entropy of
the lakz. [specific heat of iron = 0.11 kcal/kg.K].
(a) - 0.20 keal/K
(b)  +0.20 kcal’/K
(c) +0.82 kcal/K
(d) zero
(e) - .82 kcal/K
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21-02
QUCStiOI‘l 379 (.27-47%,
A sample of an ideal monatomic gas undergoes the reversible process A to B displayed in the
T-S diagram shown in figure 6. Theioroccss is :

Figure 6

Zl A B

o * >

=5

3

o

£

Ertropy ¢ JK ) '
(a)  achange of phase.
(b) an isothermal compression.
(c) a constant-volume process.
(d) an isothermal expansion.
(e) a free expansion.
21-02
Question 380 (.21-74%
The chauge in entropy is zero for
(a) reversible processes during which no work is done.
(b) reversible 1sothermal processes.
(¢)  reversible isobaric processes.
(d}  all adiabatic processes.
(e) reversible adiabatic processes.
21-02

Question 381 {.44-45%

Five moles of an ideal gas undergo a reversible isothermal compression from volume V to
volume V/2 at temperature 30 degrees C. What is the change in the entropy of the gas?

(a) 29 J/K.
(b) -81 VK.
() -29JK.
(d) -18 VK.
(e) 18 J/K.
21-02
Question 382 #.26-83%

One mole of a monatomic ideal gas is taken from an initial state (i) to a final state (f) as

shown in figure 1. Calculate the change in entroov of the gas for this process.
P

30 |-ecmmmmmmccmmmmmmaee
Isothenmal
P T : /
\‘\ y
T W
Flome 1
(@ 1.25 K.
(b)  36.5 VK.
(c) 11.2 J/K.
(d) 225VK

(e) 25.0VK.
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21-02

Question 383 0.44-62%

Yau rix two samples of water, A and B. Sample A is 100 g at 20 degree-C and sample B is
also 120 g but at 80 degree-C. Calculate the change in the entropy of sample B.

a 8.9 cal/K.
b 9.7 cal/K
¢ - 9.7 cal/K.
d ZETO.
€ - 8.9 cal/K.
21-02
Queston 384 0.26-45%
Which of the following statements is correct?
a For an adiabatic process the change in entropy is negative if it is done irreversibly.
b The efficiency OF a Carnot engine is 100%.
C For an isothermal expansion the change in entropy of an ideal gas is zero.
d A Carnot engine does not reject any heat as waste.
e For an adiabatic process the change in entropy is zero if it is done reversibly.
21-02
Quest on 385 0.55-58%

Five rwles of an ideal monatomic gas are allowed to expand isobarically. The initial volume
is 20.0 cm**3 and the final volume is 100 cm™*3. Find the change in entropy of the gas.
a 67.0 J/JK
b 100 J/K
c 152 J/K
d 52,0 JJK
e 167 J/K

21-02

uest on 386 0.42-66%
10.0 keg of water at zero degrees-C are mixed with 10.0 kg of water at 100 degrees-C. The
specif clhgzzitkof[‘[\{vater is 4.19 kl/kg.K. The change in entropy of the system is

a 02 k.

6.03 kI/K
¢ 7.05 kI/K
d 13.1 kI/K
e) Zero
21-02
Quest on 387 0.41-29%

One m.ole of an ideal gas undergoes an isothermal expansion in which its volume increases to
five times its initial value. What is the change of entropy of the gas in this process?
a 12.5 JK

4010 JJK
c 20.1 JK
d 134 J/K
e Zero
21-02
uest on 388 0.28-60%
wo roles of an ideal gas undergo an adiabatic free expansion from an initial volume of 0.6
L to 1 3 L. Calculate the change in entropy of gas.
a -12.9 JK.
-5.3 JK,
c 16.6 J/K.
d 12.9 J/K.

= ZEro.
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21-02
Question 389 (.14-70%
System A (one kilogram of ice at zero degrees Celsius) is added to system B (one kilogram of
water at 100 degrees Celsius) in an insulator container. Calculate the total change in entropy
of system A.
(a) Infinite.

(b} 6.00 kJ/K.
(c) -1.41 kJ/K.
(d) 1.36 kJ/K.
(e) 1.20 kJ/K.
21-02
Question 390 *.67-0%

A 5.00-kg block of copper is at 296 K. If it is heated such that its entropy increases by 1 07
kJ/K, what is the final temperature? [The specific heat of copper is 386 J/(kg*K)]
(a) 760 K.

(b) 273K
) 310K
d) 515K
(&) 100K.

21-3  The Second Law of Thermodynamics

21-03
Question 391
Which of the following statements are CORRECT:
1. Two objects are in thermal equilibrium if they have the same temperature.
2. In an isothermal process, the work done by an ideal gas is equal to the heat energy
3. In an adiabatic process, no heat enters or leaves the system.
4. The thermal efficiency of an ideal engine can be = 1.0.

5. For any process the change in entropy of a closed system < 0.
(a) 1,2, and 3.

(b) 3and5.
(c) 4 and 5.
(d) 1,2 and 5.
(e) 1 and 4.
21-03
Question 392 1.30-60%%

Which of the following statements are WRONG:
1. The efficiency of the ideal engine is greater than one.
2. The change in entropy is zero for reversible isothermal processes.
3. In cyclic processes, the change in entropy is zero.
4. If steam is condensed, its entropy will decrease.
5. If ice is melted, its entropy will decrease.

(a) 1,2 and 4.

(b) 1,2ands5.
()  2,3and4.
() 1,3and5.

(e) 1, 2 and 3.
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21-03
Qusstaon 393
Wtict of the following statements are true?
(I) Temperatures that differ by 10 C-degrees must differ by 18 F-degrees.
(1I) Zero degree-C is the lowest temperature that one can reach.
(I11) Heat conduction refers to the transfer of thermal energy between objects in
cortact.
(IV) The entropy of a system never decreases.
(V) Heat is a form of energy.
(a) LIIL and V.
(b) II, II1, and V.
(c) L III, and TV,
(d I, II,and IV.
(e) I1, ITI, and IV.
21-1  Entropy In the Real World: Engines
21-04
Queston 394 0.36-59"

An ideal heat pump is used to absorb heat from the outside air at -10 degree-C and transfers it
intc a 10use at a temperature of 30 degree-C. What is the heat energy transferred into the
house if 5.0 kJ of work is done on the heat pump?

(a) 20kJ
(b) 76 kJ
(c) 18 kJ
(d) 12 kJ
(c) 38kJ
21-04
Questin 395 0.33-37"%

One mole of an ideal monoatomic gas (Cv = 3R/2)is taken through the cycle shown in Figure
[.I°"Ta=590 K, Tb =450 K and Tc = 300 K, calculate the efficiency of an engine operating
in this cycle.

T, =5%0K
‘/Adhbam
T.=300K Ty =+450K
> v
Figurc1

(a) 045
(b) 0.28
() 0.08
(d) 0.55

(e 0.4
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21-04
Question 396
A heat engine has a monatomic gas as the working substance and its operating cycle is shown
by the P-V diagram in Figure 1. In one cycle, 18.2 kJ of heat energy is absorbed by the
engine. Find the efficiency of the heat engine.

P {atm)
50 T Figuge
10 :~ <+
— t * V(L)
10 S0
(@ 031
() 025
() 055
d) 022
(e) 044
21-04
Question 397 ) 4343,

A Carnot engine whose low temperature reservoir is at 7 degrees-C has an efficiency of 50%.
It is desired to increase the efficiency to 70%. By how many degrees should the temperzture
of the high temperature reservoir be increased while the cold reservoir remains at the seme
temperaturc?

(a) 742 K
(b) 560 K
(c) 373 K
(d) 280 K
(e) 434 K
21-04
Question 398 ).38-540

Which one of the following statements is WRONG?

(a) The entropy of the universe remains constant in all processes.

(b) Perfect engines do not exist because they violate the second law of thermodynanics.

(©) No real engine is more efficient than Carnot engine.

(d) In an isolated system, the entropy increases for a irreversible process and remairs
constant for a reversible process.

(e) The change in entropy of a system depends only on the initial and final states.

21-04
Question 399
A heat engine absorbs 8.71*10**3 J per cycle from a hot reservoir with an efficiency of 25%
and exccutes 3.15 cycles per second. What is the power output of the heat engine?
(a) 1.91*10%*¥3 W.
(b) 1.58*10**5 W.
(c) LLIT*10**5 W.
(d) 3.I5*10**3 W,
(e) 6.86710**3 W.
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21-04
Queston 400
Specify the CORRECT statement:
(a) The entropy of the universe decreases in any process.
(b)  To calculate the efficiency of ideal engine the temperature should be in Celsius.
(c) Heat engines can have efficiency higher than Carnot engine working between the

same two temperatures.
(d) The efficiency of heat engines can be 100%.
(e) Isolated systems tend toward disorder and entropy is a measure of this disorder.
21-04

Questiom 401

An ideal engine absorbs heat at 527 degrees Celsius and rejects heat at 127 degrees Celstus. If
it has w0 produce useful mechanical work at the rate of 750 Watts, it must absorb heat at the
rate of

(a) 2250 Watts.

(b) 527 Watts.

(c) 750 Watts.

(d) 375 Watts.

(e) 1500 Watts.

21-04
Questixn 402
A heat cngine has a monatomie gas as the working substance and its operating cycle is shown
by the P-V diagram in Figure 1. In one cyclc, 18.2 kJ of heat energy is absorbed by the
engine. Find the efficiency of the heat engine.

P (atm)
&
so
10§
1(:) i T [] I - v 0..)
FIGURE 1
(a) 0.31
(b) 0.55
(c) 0.25
(d) 044
(e) 0.22
21-04
Question 403 0.49-39%

An deal engine, whose low-temperature reservoir is at 27 degrees Celsius, has an efficiency
of 20%. By how much should the temperaturc of the high-temperature reservoir be increased
to increase the efficiency to 50%?

(a) 20K
() 225K
) 975K
d) 88 K.

(6) 300K
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21-04
Question 404

Five moles of an ideal monatomic gas are taken though the cycle shown in the Figure (1).
Calculate the efficiency of the cvcle.
Platm)

SMK Figure 1

> Viter)

(a) 0.45.
(b)  0.28.
)  0.83.
(d) 0.06.
(e) 0.17.

21-04
Question 405
One mole of an ideal gas is taken through the cycle shown in the T-S diagram of figure {2).
Calculate the efficiency of the cycle.
T ()4

Figure 2

»5 (JE)

(a) 0.60.
(b) 0.82.
(c) 0.46.
(d) 0.20.
(e) 0.50.

21-04
Question 406 0.41-24%
A Camot heat engine operates between two reservoirs whose temperatures are 27 degrees-C
and 127 degrees-C. If we want to double the efficiency of the heat engine, what should be the
temperature of the hot reservoir? Assume the temperature of the cold reservoir is kept
constant,

@ 600 K
(b)  1200K
€ 800 K
) 500K

(e) 900 K
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21-04

Quzst on 407 0.57-60"

On:z reole of an ideal gas is taken through the reversible cycle shown in figure 1, with Q1 =
6.0k] Q2=30kJ, Q3 =18 kJ and Q4 = 10 kJ. What is the efficiency of this cycle ?

P (kNim?)

(a) 0.54
(by 0.44
() 022
(d 033
(&  0.29

21-04
Qucsti:)n 408 0.45-57%
A Carnot heat engine absorbs 70.0 kJ as heat and expels 55.0 k] as heat in each cycle. If the
low-temperature reservoir is at 120 degrees-C, find the temperature of the high-temperature
reservoir,
(a) 35.8 degrees-C
(b) 393 degrees-C
(c) 153 degrees-C
(d) 227 degrees-C
(e) 450 degrees-C

21-04
Questiom 409 0.36-42%
An automobile engine operates with an overall efficiency of 20%. How many gallons of
gasnline is wasted for each 10 gallons burned?
(a) 10.
(b) 6.
(c) 12.
(d 2.
@ 8.

21-04
Questin 410 0.19-779%
A hzat engine operates between 600 K and 300 K. In each cycle it takes 100 J from the hot
rescrvoir, loses 25 J to the cold reservoir, and does 75 J of work. This heat engine violates:
(a) The first law but not the second law of the thermodynamics.
(b)  The second law but not the first law of thermodynamics.
(c) Neither the first law nor the second law.
(d) Conservation of energy.
(e) Both, the first law and the second law of thermodynamics.
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21-04
Question 411 ).29-58%,
An ideal heat engine has a power output of 200 W. The engine operates between two
reservoirs at 300 K and 600 K. How much energy is absorbed per hour?
(a) 6.31*10**3 J.
(b) 1.44*10%*6 J.
(c) 1.93*10%*5 J.
(d) 1.92*10**6 J.
(e) 5.46*10**6 J.

21-04

Question 412 0.21-74%,

One mole of a diatomic ideal gas is taken through the cycle shown in Figure 2. Process b->c
is adiabatic, Pa = (.3 atm, Pb = 3.0 atm, Vb = 1.0*10**(-3) m**3, and Vc =4.0*Vb. What is
the efficiency of the cycle?

Pl’at:ﬂ
b
b
Adiabaric
»
n L - ¢
V(0 m)
LY v
(a) 74%.
(b) 53%.
(c) 34%.
(d) 28%.
(e) 12%.
21-04
Question 413 0.31-18%,

A Carnot engine has an efficiency of 20%. It operatcs between two constant-temperatu-e
reservoirs differing in temperature by 70.0 K. What is the temperature of the HOT rese-voir?
(a) 350 K.

(b) 280 K.
{c) 400 K.,
(d) 300 K,
(e) 70 K.,
21-04
Question 414 0.42-40%

A heat engine operates in a Camnot cycle between reservoirs of temperatures 127 degre=s-C
and 727 degrees-C. It is found that 20 J of heat is expelled to the cold reservoir in everv cycle,
What is the work done per cycle?

@) 40]
(b) 201
@  50J
d 30J

@ 10
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21-04
Qusast on 415 0.43-653%
An 8.8-MW electric power plant has an efficiency of 30 %. It loses its waste heat to the
envircnment. How much heat is lost to the environment per second?
(a) 23 MJ
(b) 5.6 MJ
(©) 2.4 MJ
(d) 19 MJ
(e) 8.0 MJ

21-04

Qu:zstion 416 0.34-67%

A leat engine has a thermal efficiency of 20%. It runs 2 revolutions per second and delivers
80 W. For each cycle find the heat discharged to the cold reservoir.

(a) 40 W.
(b) 61 W,
(c) 200 W.
(d) 121 W,
(e) 160 W,
21-04
Questzn 417 0.45-24%

A car engine delivers 8.6 kl of work per cycle. If its efficiency is 30%, find the energy lost by
the engine per cycle.

(&) 24 kl.
(b) 20 kJ.
() 8.6kl
(d 26 kJ.
(e) 14 kIJ.

21-5 Entropy In the Real World: Refrigerators

21-05
Question 418 0.49-53%
Wh ch one of the following statements is WRONG?
(a) A refrigerator is a heat engine working in reverse.
(b) The most efficient cyclic process is the Carnot cycle.
(c) The total entropy decreases for any system that undergoes an irreversible process.
(d) Zntropy is a quantity used to measure the degree of disorder in a system.
(e)  Itisimpossible to construct a heat engine which does work without rejecting some
heat to a cold reservoir.
21-05

Question 419
Wh:ch one of the following statements is WRONG?

(a) No heat engine has higher efficiency than Carnot efficiency.

(b)  Thermal energy cannot be transferred spontaneously from a cold object to a hot object.

(©) After a system has gone through a reversible cyclic process, its total entropy does not
change.

(d) A heat pump works like a heat engine in reverse.

(e) The total entropy of a system increases only if it absorbs heat.
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21-05
Question 420 1.34-39%
An ideal freezer has a coefficient of performance (COP) of 5. If the temperature inside the
freezer is - 20 degrees-C, what is the temperature at which heat is rejected?
(a) -20 degrees-C
(b) 31 degrees-C
(c) -45 degrees-C
(d 20 degrees-C
(e) 36 degrees-C

21-05
Question 421
What is the coefficient of performance of a refrigerator that absorbs 40 cal/cycle at low
temperature and expels 51 cal/cycle at high temperature?
(a) 4.6.
(b  0.22.
(©) 2.3.
(d)

6.
(e) 2

8.

O

21-05
Question 422 0.50-53%
An ideal refrigerator has a coefficient of performance of 5. If the temperature inside the
refrigerator is -20 degrees Celsius, what is the temperature at which it rejects heat?
(a) - 5 degrees Celsius.
(b) 31 degrees Celsius.
(c) 20 degrees Celsius.
(d) 277 degrees Celsius.
(e) 42 degrees Celsius.

21-05
Question 423
Which one of the following statements is WRONG?
(2)  No heat engine has higher efficiency than Camot efficiency.
(b) A refrigerator works like a heat engine in reverse.
(c) Thermal energy cannot be transferred spontaneously from a cold object to a hot object.
(d) The total entropy of a system increases only if it absorbs heat.
(e) After a system has gone through a reversible cyclic process, its total entropy does not
change.

21-05
Question 424
A Carnot refrigerator has a coefficient of performance equal to 6. If the refrigerator expels 80
J of heat to a hot reservoir in each cycle, find the heat absorbed from the cold reservoir.
(a) 211J.

) 151,
) 301U
d) 51

(e) 69 J.
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Quzston 425

A Carwt refrigerator has a coefficient of performance equal to 5. The refrigerator absorbs 120
J 0" hcat from a cold reservoir in each cycle. How much heat is expelled to the hot reservoir ?

21-03
0.43-39%,

(a) 720]
(b) 480 J
() 6001J
(d) 144 ]
(e) 125]
21-05
Question 426 0.32-67%
What mass of water at 0 degrees-C can a freezer make into ice cubes in one hour, if the
cocfficient of perforrnance of the refrigerator is 3.0 and the power input is 0.2 Kilowatt?
(a) 0.4 kg.
(b) 1.9 kg.
(c) 3.0 kg.
(d) 9.2 kg.
(e) 6.5 ka.
21-05
Questicn 427 0.40-63%%

What &= the coefficient of performance of an ideal refrigerator if the temperatures of the two

reservoirs are 10 degrees Celsius and 27 degrees Celsius.

(a) 7.1
(b) 1.5
(c) 0.5
(d) 8.0
(c) 6.5
21-05
Question 428 0.38-34%

During one cycle, a Carnot refrigerator does 200 J of work to remove 600 J from its cold

compartment. How much energy per cycle is exhausted to the kitchen as heat?

(a) 8007
(b) 2007
(c) 2251
(d) 50017,
(e) 4501
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Chapter22 Electric Charge

[ 22-4 Coulomb's Law |
22-04
Question 429

Suppose that isolated charges QQ and q attract each other with a force F. If the separation
between these charges were made half as great, each charge would then experience a fo-ce

ga) 2F/3.
b) F.
?:1)) E%n not be determined unless we know the magnitude of Q and g.
e) FA.
22-04
Question 430 057-52%

Three charges are located as shown in Figure 1. Ifa = 3.0 m, Q1 = 2.0 micro-C, and Qz =Q3

= 8.0 micro-C, what is the magnitude of the f:l%ctric force on charge Q17?

& ;1 1]
e 3 e s
Fipure 1

a) 0.023 N

b 0.090 N

c 0.046 N

d 0.011 N

€ 0.055N

22-04

Question 431 0.51-56%
Three points charges are located on the x-y plane as follows: Q1 =-10 micro-C at (4 m. 0),

Q2 = 20 micro-C at (0, 10 m), and Q3 at (4 m, 10 m). If the net force on Q1 points in the
negative x-direction, find the charge Q3.

a) -24 micro-C

b) +16 micro-C

c) 0 micro-C

d% -16 micro-C

e +24 micro-C

22-04

Question 432 0.34-40,

A 0.2 g metallic ball hangs from an insulating string in a vertical electric field of 3000 N/C
and directed upward as shown in Figure 1. If the tension in the string is 0.004 N, then the

charge on the ball is:
E ]

Figurel
a -1.0 micro-C
b ~0.7 micro-C
C 1.0 micro-C
d -2.0 micro-C
e) 0.7 micro-C
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22-04

Qu=st on 433 0.10-44%

A cha-ge +2q is placed at the origin and a charge -q is placed at x= 0.200 m on the x-axis.
Wtere, on the x-axis, can a third charge +q be placed so that the force on it is zero?

(a) 0327 m
{b) -0.740 m
(c) -0.440 m
(d) 0.112 m
(e) 0.683 m
22-04
Qu-zstson 434 0.39-40%

Consider three point charges, Q1=0Q2= 2 micro-C and Q3= 4 micro-C, located as shown in
Figure 1. Find the magnitude of the resultant force on O3.

YU“)
Figurel
3 n-Q'
l |-
| LQE -
Ql 1 3 ) ¥{m)

(a) 10*¥10%*(-3) N
(b) 2.9*%10%*(-3) N
(c) 6.0%¥10**(-3) N
(d) 8.5%10**(-3) N
(e) Zero

22-04
Question 435
A negative charge is placed at the center of a square. Each corner of the square has a fixed
cha-ge of 1.00*10**(-6) C. If the resulting force acting on each charge is zero, the magnitude
of the 1egative charge is:
(2) 9.60*10%*(-6) C.
(b) 0.77*10**(-6) C.
(c) 0.69*10**(-6) C.
(d) 0.96*10**(-6) C.
{e) 6.92*10%**(-6) C.

Question 436

Two nezutral metal sphere are separated by 0.3 km. How much electric charge must be
transferred from one sphere to the other so that their electrical attraction is 10%*3 N?
(a) 02 C.

22-04
Question 437 0.43-57%
A charze of + 3.2*%]0**(-6) C is placed at the origin. A second charge (q2) is placed at x = 3.0
m. If a charge of 1.0*10**(-6) C experiences no force if placed at x = 4.0 m, then q2 is:
(a) +0.2*10**(-6) C.
(b - 3.3*10%*(-6) C.
(c) - 0.2*10**(-6) C.
(d) + 2.1¥10**(-6) C.
(e} - 2.1*10**(-6) C.
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22-04
Question 438 1.37-35%
Two small charged objects repel each other with a force F when separated by a distance d. If
the charge on each object is reduced to one-fourth of its original value and the distance
between them is reduced to d/2 the force becomes:

(a) F.
(b) F/4.
(c) F/16.
(d) F/8.
(e) F/2.
22-04
Question 439

Two fixed particles, of charges q1 = 1.0*¥10**(-6) C and gq2=- 9.0*10**(-6) C, are 10 cm
apart. How far from each should a third charge be located so that no net electrostatic fo-ce
acts on it?

(a) 1.1 cm from gl and 11.1 cm form q2.

(b) 5 cm fromql and 15 cm from q2.

(c) 3 cm fromql and 7 ¢cm from q2.

(d) 1 cm fromgql and 11 cm from q2.

(e) 1 ¢m from ql and 9 ¢cm from g2.

22-04

Question 440

A mass with a charge "Q" is suspended in equilibrium from a beam balance. A point charge g
=+ 10 micro-C is then fixed at a distance d = 5.0 cm below "Q" and an extramass m=4.0g
has to be placed on the pan to obtain equilibrium, see figure (3). Find the value of the charge

Q. l .
I Q

d
o g=10 micro-C mg
Figure 3

(a) +6.2*10**(-9) C.

(b) - LL1*10**(-9) C.

(c) +3.3*10%*(-9) C.

(d) + 1.1*10**(-9) C.

(e) - 3.3*10**(-9) C.
22-04

Question 441 0.49-55%

Charges ql and g2 are on the x-axis. q1 is at x = a and q2 is at x = 2a. The net force on a third
charge at the origin is zero. Which of the following is TRUE ?
(a) q2=-4%ql

(b) q2=2%ql
() g2=4*ql
(d g2=-ql

(& q2=-2*ql
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22-04
Quzstion 442 0.50-45%
Two point charges q1 and q2 lie along the x-axis. ql =+ 16.0 micro-Coulombs is at x = 2.00
m znd q2 =+ 9.00 micro-Coulombs is at the origin. Where must a negative charge q3 be
placed on the x-axis such that the net electrostatic force on it is zero ?
(a) x=+0.857m
(b) x=-0.857m
(c) x=+114 m
(d) x=+2.86 m
{e) x=-1.14 m

22-04
Questmon 443 0.39-76%
As in 11gure (1), a charge Q is fixed at each of two opposite corners of a square. A charge q is
fixed 1 each of the other two corners. If the resultant electrical force on Q is zero, then Q and
q arc rzlated as:’

q d Q
d d
Q d |
Figure (1)
ga) Q=-2 Sqrt(Z; q**2
b) Q=-23qrt(2)q
gc) Q= g**2
d; Q= q
(e Q=-4q
2204
Questizn 444 0.48-70°%

Corsicer two identical conductor spheres, A and B. Initially, sphere A has a charge of -80 Q
and Sphere B has a charge of +20 Q. If the spheres touched and then are separated by a
distance of 0.3 m, what 1s the resultant force between them? [Take Q = 5.7*10%*(-8) C]

(a) 0.3 N, repulsive.

(b) 0.4 N, attractive.

c) 0.2 N, attractive.
d) 0.2 N, repulsive.
e) D.3 N, attractive.
22-04
Questim 445 0.44-42%

In f gurs 3, Q = 60 micro-C, g = 20 micro-C, a =3.0 m, and b = 4.0 m. Calculate the total
electric force on q. [i and j are the unit vectors in the positive direction of x-axis and y-axis,
respecrively].

o0t
qf{—-b—P
A :—'2
E‘If. Fegme 3

a)  1.12j (N).

{b& -0.34i(N;.

(c; -0.69 i (N).

) 034i(N).

(e)  0.69i1(N).
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22.04
Question 446 ).44-21%
In figure (1), if Q = 30 micro-C, q = 5.0 micro-C and d = 0.3 m, find the net force on q. i and
j are the unit vectors in the positive direction of x-axis and y-axis, respectively].

— d —>x 2d >
- - »
0 ? “Q
Flaure 1
(a) -7.51 (N).
(b)y 7.5i(N).
(©) 3.81(N).
() -38jM).
(e) ZEro.
22-04
Question 447 1.43-20%,
What is the electric force between two protons which are separated by 1.6*10**(-15) m
(a) Zero,
(b) 90 N, attractive.
(c) 2.2 N, repulsive.
(d) 2.2 N, attractive.
(e) 90 N, repulsive.
22.04
Question 448 1.39-53%

Two positive charges (+8.0 C and +2.0 C) are separated by 300 m. A third charge is placed a
distance r from the +8.0 C charge so that the resultant electric force on the third charge due to
the other two charges is zero. The distance r is

(a) 500 m.,
(b) 100 m.
(© 300 m.
(d) 200 m.
(e) 400 m.
2204
Question 449 0.40-29%,

Two positively charged particles ql and q2 (with g2>ql) are fixed in place on the x-axiz at
the positions shown in figure 1. A third charge g3 is to be placed somewhere on the x-azis
such that the net electrostatic force on q3 is zero. Which one of the following statements is
TRUE?

Sl’I
(a0 —P >

q q
! Figure 1 1

(a) g3 should be placed at a point between ql and q2 but closer to g2.
(b) g3 should be placed to the left of ql.

(c) g3 should be placed to the right of g2.

(d) g3 should be placed at the mid point between ql and g2.

(e) q3 should be placed at a point between gl and g2 but closer to gl
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[ 23-3  Electric Field Lines |

23-03
Questwon 450
Whicl one of the following statements is CORRECT?
(a)  Electric charge is not quantized.
(b)  Electric field lines are closer together when the electric field is weak, and are far apart
when the electric field is strong.
(c) Halfway between two point charges of equal magnitude and opposite sign, the net
electric field is zero.
(d) In a solid conductor, electrons do not move freely.
(e)  The direction of an electric field does not change whether a positive or negative test
charge is used in calculating the electric field.

23-03

Queston 451 0.34-36%

The strength of the electric field shown in Figure 3

(=)

.
a
v ¥ VY YWY

Fignre3

(a) increases as we go from point a to point b.
(b) increases as we go from point c to point b.
(c) increases as we go from point b to point a.
(d) is the same at points a, b and c.

(e) increases as we go from point b to point c.

|| 23-4  The Electric field Due to a Point Charge |

23-04
Questiin 452 0.49-54%
A 32 micro-C charge is positioned on the x-axis at x = 4.0 cm. Where should a -18 micro-C
charge be placed (on the x-axis) so that the net electric field at the origin is zero?

(a) 1lecm
(b) 4 cm
(c) 5cm
(d 3cm
(e) 7cm
23-04
Question 453

A point charge of 4.0 nano-C is located at a point having coordinates (30.0 cm, 40.0 cm). At
what point will the electric field be 72 N/C and pointing in the negative y-direction?

(a) (10.0, -89.9) cm

(b) (30.0,49.9) cm

{c) (30.0, -30.7) cm

(d) (30.0,70.7) cm

(e) (30.0, -49.9) cm
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23-04
Question 454
A 40 micro-C charge is positioned on the x axis at x = 4.0 cm. In order to produce a net
electric field of zero at the origin, where, on the x-axis, should a -60 micro-C charge be
placed?
(a) 5.7cm
(b) 49 cm
(c) -6.0 cm
(d) -5.3 cm
(e) 6.0 cm

23-04
Question 455 0.31-25%
Four charges are placed on the circumference of a circle of radius 1.0 m and centered at the
origin as shown in Figure 2. What is the magnitude and direction of the electric field at the
origin (0,0)?

¥
t
Im i3 pcC
+ pC +4 .
lm lm x
S3uClm
we Fieure 2

(a) 72000 N/C along the positive x-axis
(b) 54000 N/C along the negative y-axis
(c) 54000 N/C along the positive y-axis
(d) Zero

(e) 72000 N/C along the negative x-axis

23-04
Question 456
Four electric charges are arranged so that the total electric field at the origin is zero. Wh ch
configuration in figure (1) would achieve this?

it
---‘3——-. n~£—-. b !b
a3 : q +q i + e-q
li E‘ B ia Ea
- i i
ai !l a !i i'
""I;--G-—-; g e s q N ’ b
¥ g
Configuration 1 ConBguration 2 c r0n 3

(a) All configurations.

(b) Configuration 1.

(c)  Neither configuration.
(d)  Configuration 3.

(e) Configurations | and 2.
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23-04
Questim 457
A charzed particle has a mass of 2.0*¥10**(-4) kg. If it is held stationary by a downward 300
N/C elzctric field, the charge of the particle is:
(a) - 1.5*10**%(-6)C.
(b) -65%10**(-6)C.
(c) 6.5*10**(-6) C.
(d) 1.5*10**(-6) C.
{e) - 3.0*%10**(-6) C.

23-04
Questim 458
Two uriformly charged, concentric and hollow, spheres have radii r and 1.5*r. The charge of
the inner sphere is q/2 and that on the outer sphere is 3*q/2. Find thc electric field at a
distance 2.0*r from the center of the spheres.
(a)  0.5*k*q/(r**2).
(b)  0.25%k*qg/(r**2).
(c)  0.35%k*q/(r**2).
(d) Zero.
(&) 0.13*k*gf/(r**2).

23-04
Question 459 0.43-74%
For the arrangement of charges shown in fisure (1). the electric field at the point P is:
y
od ¥ p
('dso) (d.D)
8 . x
"q "X *q
Figore ¥
(a) Zero.
(b) 1.3*k*q/(d**2) in the positive y-direction.
(c) 2.0%k*q/(d**2) in the negative y-direction.
(d) 2.0*k*q/(d**2) in the positive y-direction.
(e) 1.3*k*aq/(d**2) in the negative y-direction.
23-04

Questinn 460
In f gue= (4), what is the magnitude of the electric field at point P duc to the four point
cha-ges shown?

(a) q*Sqrt(2) N/C.
(b) 90*q N/C.
(c) Zero

(d 5*q N/C.
(e) 12¥q N/C.
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23-04
Question 461 0.38-79%
Four point charges are placed at the corners of a square as shown in figure 2. What is the
magnitude of the electric field at the center of the square ?
o u Ty
r— *
a 2
s
Figure 2
(a) zero
(b) 5.66*k*qg/(a**2)
(c) 1.41*k*g/(a**2)
(d)  22.6*%k*q/(a**2)
(e) 2.83*k*q/(a**2)
23-04
Question 462 1.45-46%

A charge of - 4.0 micro-Coulomb is located at the origin, and a charge of - 5.0 micro-
Coulomb is located along the y-axis at y = 2.0 m. At what point on the y-axis is the elecTic
field zero ?

(a) +3.2 m
(b) -094 m
(c) +1.1 m
(d) +0.94 m
(e) -1.I m
23-04
Question 463 1.39-80%

Two point charges are located as shown in figure 1. g1 = +!1 micro-Coulomb and q2 = -
micro-Coulomb. Find the magnitude of the electric field at point P.
¥

.}

p LM -

3
%~y

=
‘f. 1

E Figure 1

(a) 5.04*10%*6 N/C
(b) 5.76%10%*6 N/C
(c) 432*10**6 N/C
(d) Zero

(e) 3.60*10**6 N/C




| General Physics Multiple-Choice Questions AlinNesser Khateeb-2005 106

23-04

Que=stion 464 0.34-51%
In figere (4), what is the magnitude of the electric field at point P, center of the equilateral

trianghe? [take d =2 m, q = 10**(-9) C]

R
{a) 22 N/C.
(b) 18 N/C.
(c) Zero.
(d) 9N/C
(e) 11 N/C.
23-04
Question 465 0.50-66%

In figire 4, a 0.3 g metallic ball hangs from an insulating string in a vertical electric field of
40C0 N/C directed upward as shown. If the tension in the string is 0.005 N, then the charge on
the bal is:

A
Fgre 4

(a) 0.73 micro-C
(b)  -0.73 micro-C
(c) 0.52 micro-C
{d) -0.52 micro-C
(e) -1.3 micro-C

23-04
Question 466 0.16-60%

In figuxe 5, four charges are placed on the circumference of a circle of diameter 2 m. If an
electren is placed at the center of the circle, then the electron will [Take Q = 60 micre-C, q =
20 micro-C]

(a) move to the left.
(b)  move to the right.
(c) move downward.
{d) stay at the center.
(e)  move upward.
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23-04
Question 467 ).46-48%

At which point can the electric field due to the two charges shown in figure 6 be zero?

0y =4aC Q=-8uL
—e—| | } *—|

(a)  point D.
(b)  point C.
(c) point A.
(d)  point B.
(e) point E.

23-04

Question 468 1.45-32%
The electric field 20 mm from a certain point charge has a magnitude |E|. The magnitudz of

the electric field 10 mm from the point charge is

(a) 4.0*|E|.
(b) 6.0*|E|.
(c) 2.0*E|.
(d) 1.5*|E|.
(e) ZEro.
23-04
Question 469 0.47-53%

A charge of +20.0 micro-Coulomb is located at the origin and a charge of +15.0 micro-
Coulomb is located at x = +10.0 cm. At what point on the x-axis, other than infinity, is the
electric field zero?

(a) x=-536cm

(b) x=+536cm

(c) x=+4.64 cm

(d) x=-74.6 cm

{(e) x=+74.6 cm

23-04
Question 470 0.40-34%
A +40-micro-Coulomb charge is positioned on the x axis at x =+4.0 cm. To produce a et
electric field of zero at the origin, where should a -60 micro-Coulomb charge be placed?
(a) x=+4.9 cm
(b) x=1+6.0 cm
(c) x=-6.0 cm
(d) x=+5.7 cm
(e) x=-5.3cm

23-04
Question 471 0.45-31%
The electric field produced by a +3.0 C charge at a point 1000 m to the left of the charge is
(a) 3.0*10**4 N/C toward the left.
(b) 1.7*10**7 N/C toward the left.
(©) 2.7*10**4 N/C toward the right.
(d)  2.7%10**4 N/C toward the left.
(e) 3.0*10**4 N/C toward the right.
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23-04
Quest.on 472 0.48-39%
Th-ee charges +2.00*10**(-8) C, +2.00*10**(-8) C, and -4.00*10**(-8) C are respectively
arranged at the corners F, G, and H of a right-angle triangle as shown in figure 2. Find the
magn-tude and direction of the resultant electric field at point P due to the three charges.

g HARKIIC
0Rim p
anxch oeom ¢
+20x1HE
Figure 2
(a) 2.88*10**3 N/C away from H.
(b) 2.88%10**3 N/C towards H.
(c) 5.37*10**3 N/C away from H.
(d) 5.37*10*%*3 N/C towards H.
(e) 1.09*10**5 N/C towards F.
23-04
Quzst-on 473 0.46-47%

In figire 9, a small ball of mass m=2.0 g is hanging from a fixed point by a non-conducting
string of length 1.00 m. The ball carries a charge g=25.0%10%*(-9) C. The mass of the string is
negligiole. An electric field E with magnitude E=2.0*10**5 N/C, in the positive x-direction,
causes the ball to be in an equilibrium position with an angle Theta. Find the angle Theta.
[Take g = 9.80 m/s**2].

(m,q)

Figure 9
(a) 7.1 degrees.
(b) 14.3 degrees.
(c) 75.7 degrees.
(d) 10.0 degrees.
(e) 0.2 degrees.

23-3 A Point Charge in an Electric field

23-08
Questron 474
A part cle (m =1.0*¥10**-2 g, q = -4.0 micro C) is moving with a velocity of 20 m/s in the
positive x-direction. If the particle enters a uniform electric field of 20 N/C in the positive x-
directian, what is the particle's speed after 5.0 s?
(a) 30 m/s , in negative x-direction.
(b) 50 m/s, in negative x~direction.
(¢)  30m/s, in positive x-direction.
(d) 20m/s, in positive x-direction.
(e) 20 m/s , in negative x-direction,
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23-08
Question 475 0.60-53%
An electron enters a region of a uniform electric field directed along the positive x-axis and of
magnitude 5 kIN/C. The initial velocity of the electron is 10¥*4 km/s in the positive x
direction. What is the speed of the electron 1.5 nano-seconds after entering this region?
(a) 2.1*¥10**3 km/s
(b) 1.1*%10**3 km/s
(c) 2.4*10**4 km/s
(d)  8.7*¥10**3 km/s
(e) 1.1*10**4 km/s

23-08
Question 476
An electron starts from point P (at t = 0) with an initial velocity vo =(8.6*10**5)i m/s in an
electric field E =(4.1*10**3)i N/C. Find the time it takes the electron to return to point P. (i is
the unit vector along the positive x-axis.)
(a) 2.4*10**(-9) sec
(b) 1.2¥10**(-9) sec
(c) 1.19*10**(-8) sec
(d)  2.4*%10%*(-8) sec
(e) 3.5*%10**(-9) sec

23-08

Question 477
A proton enters a region of uniform electric field (E = 80 N/C) with an initial velocity of 20

km/s directed perpendicularly to the electric field. What is the speed of the proton 2.0 ricro-
seconds after entering this region?

(a) 25 km/s
(b) 35 km/s
(©) 42 km/s
(d) 4.7 km/s
(e) 15 km/s
23-08
Question 478

An electron, traveling with initial velocity 10¥*5 i m/s, enters a region of a uniform electric
field given by E = 4.0*10**3 i N/C. Determine the time it takes for the electron to corre to
rest momentarily. (i is a unit vector in the positive x-direction)

(2) It does not come to rest because time would then be negative.

(b)  4.0%*10**(-10)s.

(c) 1.4*10**(-10) s.

(d) 2.0*10**(-10) s.

(e) t=0, i.e. it immediately turns to the negative x-direction.

23-08
Question 479 0.41-60%
A proton is shot out along the +x-axis from the origin with a speed of 1.0*¥10**6 m/s. In this
region a uniform electric field of 2500 N/C exits in the negative x-direction. Find the distance
traveled by the proton before it momentarily comes to rest.

(a) 89m.
(b) 1.0 m.
(c) 4.2 m,
(d) 2.1m

(e) 2.9 m.
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23-08
Questron 480 0.65-40%
A uniform electric field exists in a region between two oppositely charged plates. An electron,
released from rest from the negative plate, strikes the other plate with a speed of 1.2*¥10**6
m/s, 15 nanoseconds after its release. What is the distance between the plates ?

(a) 2.0 cm
(b) 0.90 cm
(c) 1.4 cm
(d) 1.7 cm
(e) 1.1 cm
23-08
Queston 481 0.39-35%

An electron with an initial velocity of 3.5*10**5 i (m/s) enters a region in which the electric
ficld is 400 1 (N/C). What is the speed of the clectron two nano-seconds after it enters the
electriz field ? (i is a unit vector in the X direction)

(a)  3.5%10**5m/s

(b)  2.8*10%*5 m/s

(©) 4.9%10%*5 m/s

(d)  2.1*10%*5 m/s

(e) 5.6%10%*5 m/s

23-08
Questixn 482 0.44-67%
A part cle of mass 5.0 g and charge 40 mili-C moves in a region of space where the electric
field ic uniform and given by E = -5.5 1 (N/C). If the velocity of the particle at t =0 is given
by v =50 (m/s), find the speed of the particle at t =2 s. [i, and j arc the unit vectors in the
directions of x, and y respectively].

(a) 150 m/s.
(b) 101 m/s.
(c) 55 m/s.
(d) 34 m/s.
(e) 35 m/s.
23-08
Questinn 483 0.60-32%

Two pacticles of the same mass carrying charges +3Q and -2Q are shot into a region that
contair s a uniform electric field as in figure 2. The particles have the same initial velocities in
the + x direction. The direction of the electric field is as shown. What will be the resulting
paths fr the particles?

FIGURE2

(a) path 5 for +3Q and path 2 for -2Q
(b)  path 2 for +3Q and path 5 for -2Q
(c) path | for +3Q and path 4 for -2Q
(d) path 3 for +3Q and path 2 for -2Q
(e) path 4 for +3() and path 3 for -2Q




| General Physics Multiple-Choice Questions AL KR b 2 111

23-08
Question 484 1.50-44%
Two 1.0 g spheres are charged equally and placed 2.0 cm apart. When released, each onz
begins to accelerate at 225 m/s**2. What is the magnitude of the charge on each sphere™
(a) 1.0*10**(-7) C.
(b)  8.0*10%*(-9) C.
(c)  2.0%10%*(-7) C.
(d  3.0*10%*(-7) C.
(e) 0.5*10**(-14) C.

23-08
Question 485 1.30-71%
A uniform electric field is set up between two large charged plates, see Figure 3. An eleztron
is released from the negatively charged plate, and at the same time, a proton is released from
the positively charged plate. They cross each other at a distance of 5.00*10(-6) m from the
positively charged plate. 1f only the field due to the charged plates is considered, find thz
clig%ljlce between the two plates. [Take the ratio mass of the electron : mass of the proton=1:

[l
&
JE
+Plete o -pto
Figure 3
(a) 2.34 mm.
(b) 11.3 mm.
(c) 14.6 mm.
(d) 7.77 mm,
(e) 9.19 mm.
23-08
Question 486 1.55-55%

An electron is moving along the positive x-axis with a constant speed of 1.5%10**8 m/s
When it is at a point +500 m from the origin, an electric field of magnitude 2.0*10**3 N/C
and directed along the positive x-axis is switched on. How far will the electron reach in the
field before stopping momentarily?

(a) 511 m,
(b) 468 m,
(c) 502 m.
(d) 551 m.
(e) 532 m.
| 23-9 A Dipole in an Electric field |
23-09
Question 487

An electric dipole consists of a positive charge of magnitude 6.0*10**(-6) C at the orig n and
a negative charge of magnitude 6.0*10%*(-6) C on the x-axis at x = 3.0%10*¥(-3) m. Its dipole
moment is:

(a) 1.8*10**(-8) C.m, in the positive x direction.

(b) 1.8*10**(-8) C.m, in the negative x direction.

(c) 1.8*10**(-8) C.m, perpendicular to the x-axis.

(d)  3.6*10**(-8) C.m, in the negative x direction.

{e) Zero because the net charge is Zero.
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23-09
Question 488 0.17-52%
Whica of the following statements is WRONG:
(a) A shell of uniform charge density exerts a constant force on a charge inside it.
(b) Electric field lines extend away from a positive charge.
(c) Electric field can exert a torque on an electric dipole.
(d} A shell of uniform charge density exerts a constant force on a charge outside it.
(¢)  The magnitude of the charge on a positive ion is an integer multiple of the electron
charg:.

23-09
Question 489 0.55-53%
An electric dipole consists of charges +2e and -2e separated by 0.78*10**(-9) m. It is in an
electr ¢ field of strength 3.0*10**6 N/C. Calculate the magnitude of the torque on the dipole
when the dipole is perpendicular to the field. [e is the magnitude of the charge on the
electron. ]
(a) 6.5%10*%(-22) N.m.
(b  8.5%10**(-22) N.m.
(c) 3.5%10%%(-22) N.m.
(dy  7.5*10%*(-22) N.m.
(e) 0 N.m.

23-09
Quest.on 450
An electric dipole consists of two opposite charges, each of magnitude 5.0%10**(-19) C,
separcied by a distance of 1.00*10**(-9) m. The dipole is placed in an electric field of
strength 2.45%10**5 N/C. Calculate the magnitude of the torque exerted on the dipole when
the dinole moment is perpendicular to the electric field.
(a) 1.2*¥10%*(-22) N*m.
(b)  3.5%10%*(-22) N*m.
(c) - 2.0%10**(-22) N*m.
(d)  2.0*10%*(-22) N*m,
(e) - 5.2%10**(-19) N*m.

23-09
Quest on 491
Which statement is false:
(a) The electric dipole consists of two charges of the same magnitude but opposite sign.
(b) Electric field lines extend away from negative charge and toward positive charge.
(c) The principle of superposition applies to electric fields as well as to electrostatic
forces.
(d) When an electric dipole is placed in a uniform electric field, the net force on the dipole
is zero.
(e) Electric fields are vector fields.

23-09
Quest on 492 0.28-62%
An electric dipole has a dipole moment of magnitude 2.0¥10**-9 C.m. The dipole is placed in
an extzrnal electric field whose strength is 300 N/C, with its dipole moment initially
perpendicular to the field. The electric field rotates the dipole until it is aligned parallel to the
field. -low much work is done by the electric ficld ?
(a)  -12*10%*(-7) J
(b)y  +12*10%*(-7) J
(c) ZEro
(d  -6.0*10**(-7)]
(e) +6.0*10**(-7) J
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23-09
Question 493 1.34-19%
Which one of the following statements is WRONG?
(a) Electric field lines form a vector field.
(b)  The principle of superposition applies to electric fields as well as electrostatic farces.
(c) Electric field lines extend away from negative charges and toward positive charges.
(d)  The electric dipole consists of two charges having the same magnitude but opposite

sign.

(¢)  When an electric dipole is placed in a uniform external electric field, the net force on it
is zero.

23-09
Question 494 0.20-57%
A proton is located at the origin and an electron is located on the y axis at y = +1.0 mm. What
is the electric dipole moment of these two particles? (i and j are the unit vectors in the x and y
directions, respectively)
(a)  -1.6*10*%(-22)i (C.m)
(b)  +1.6*10**(-22)i (C.m)
(c) +1.6*%10**(-22)j (C.m)
(d) ZETO
()  -1.6*10**(-22)j (C.m)

23-11
Question 495 0.38-49%
A point charge (q= -10.0 micro-C) is at the center of a metallic sphere that has a radius of
20.0 cm. The electric field 0.500 m away from the center of the sphere is found to be -432
kV/m. What is the charge density on the metallic sphere?
(a) 400 micro-C/m**2
(b 4.00 C/m**2
(c) -4.00 C/m**2
(d) -4.00 micro-C/m**2
(e) 4.00 micro-C/m**2,
[ 242 flux |
24-02
Question 496

A uniform electric field E=(ai+ b ) intersects a surface of area A. If the surface of tie area
A lies in YZ-plane, the flux through the area will be:

(a) b*A.
(b) Zero.
(c) a*A,
(d) a*b.
(e) A*A,
24-02
Question 497 0.56-55%

When a piece of paper is held with one face perpendicular to a uniform electric field, the
electric flux is 48 N*m**2/C. When the plane of the paper makes 30 degrees with the
direction of the electric field the electric flux through it is:

(a) 24 N*m**2/C

(b) 44 N*m**2/C

(c) 21 N*m**2/C

(d) 48 N*m**2/C

(e) 32 N*m**2/C
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24-02
Quest on 498 0.00-66%

Calcu ate the electric flux (phi) through the curved surface of a cone of base radius R and
height h. The electric field E is uniform and perpendicular to the base of the cone, and the
fickd 1 nes enter through the base. The cone has no charge enclosed in it, as seen in figure (2).

A
TT

Figure 2

a% Pi*R*h*E.
b -2*Pi*R*E.
c 2*P1*R*E.
d -Pi*(R**2)*E.
e) Pi*(R**2)*E.
24-02
Questwon 499 0.16-76%

Two concentric shells, one with radius R and the other with radius 2R, surround an isolatcd
point charge. The ratio of the number of field lines through the larger shell to the number of
field Imes through the smaller is:

a 1/4.
b 1.
c% 1/2.
d 4.
(e) 2.
24-02
Question 500

For the clectric field:
E=(241+30j+ 16 k) N/C, )

where i, j, and k are the unit vectors in the directions of x, y, and z, respectively, the electric
flux through a 2.0 m**2 portion of the yz-plane is:
(ag 60 N*m**2/C.

b 92 N*m**2/C.
c) 48 N*m**2/C.
d) 32 N*m**2/C.
e) 80 N*m**2/C.

24-02
Question 501 0.51-34%
A closzd cylinder whose main axis is along the x-axis is shown in figure 2. It is pilaced in a
uniform electrie field of magnitude 200 N%C pointing in the negative x-axis. The cylinder has
a crose sectional area of 12.5 cm**2 and a length of 6.0 cm. The fluxes through faces I, Il and
111 are respectively:

Y Figure 2

zero , -0.25, zero  N*m**2/C
c) -0.25,zero ,0.25 N*m**2/C
(d) -0.25,0.25 ,-0.25 N*m**2/C
(e) 0.25, zero , - 0.25 N*m**2/C

gag zero, 0.25 ,zero N*m**2/C
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24-02
Question 502 1.34-63%
A cube, as in figure (6), has an edge length of 3.00 m in a region of a uniform electric fizld
given by the equation: -> E = (- 5.00 j + 6.00 k) N/C, where i, j, and k are the unit vectcrs in

the directions of x, y, and z respectively. Find the electric flux through the top face (shaded).
y b

(a) Zero.

(b) 45 N*m**2/C.
(c) - 30 N*m**2/C.
(d) 30 N*m**2/C.
(e) - 45 N*m**2/C,

24-3  flux of an Electric field

24-03
Question 503
An infinitely long line has a charge density of 7.6 nano-C/m. Calculate the electric flux
through a spherical surface of radius R = 7.7 cm whose center, C, lies on the line charge as
shown in Figure 3.

mhere

R
A=76x 10" C/m

C
Figne 3

(a) Zero

(b) 132 (N*m**2)/C
(c) 92.0 (N*m**2)/C
(dy 415 (N*m**2)/C
(e) 610 (N*m**2)/C

24-03
Question 504
A total charge of 5.00*10**(-6) C is uniformly distributed inside an irregular insulator. The
volume of the insulator is 2.50 m**3. Now, imagine a cube of volume (.50 m**3 inside the
insulator. What is the total electric flux through the surface of the cube?
(a)  4.53*10%*5 N*m**2/C.
(b) Zero,
(c) 1.13*10%*5 N*m**2/C.
(d)  8.10*10**5 N*m**2/C.
{e)  2.51*10**6 N*m**2/C.
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24-03
Question 505
A poirt charge of 2.0 micro-C is placed at the center of a cube 50 cm on edge. What is the
flus. through the bottom surface?
(a) 1.7*¥10%*4 N*m**2/C.
(b)  -2.8%10**4 N*m**2/C.
(c)  -5.6%10%*4 N*m**2/C.
(d) 1.1*10**5 N*m**2/C.
(e)  3.8*10**4 N*m**2/C.

24-03
Question 506 0.50-43%
The cuibe in figure 3 has edge lengths of 2.00 m and is oriented as shown in a region in which
a unifcrm electric field exists. The electric field is given by: (-5.00 i + 8.00 k) N/C, where i
and k are unit vectors parallel to the x-axis and z-axis respectively. Find the electric flux
thrcugh the right face (shaded) of the box.

-/ Figure 3

(a) ZEro

{b) +26.0 Nm**2/C
(¢) -10.0 Nm**2/C
(d) +16.0N.m**2/C
(¢}  +6.00 N.m**2/C

24-03
Questin 507 0.39-74%
A sphetical conducting shell has a radius of 20 cm. Point A is a distance of 30 cm from the
cen‘er Jf the sphere. The electric field at point A is 500 N/C and is directed radially outward.
An adcitional charge Q is introduced at the center of the shell. The electric field at point A
decreases to 100 N/C. What is Q ?

(a) - 5 nano-Coulombs
(b) + 5 nano-Coulombs
(c) - 4 nano-Coulombs
(d)  + 1 nano-Coulombs
(e) - 1 nano-Coulombs
24-03
Question 508 0.58-47%

The electric field in the region of space shown in figure 3 is given by: E = (8.01 + 2yj) (N/C),
where y is in meters. What is the magnitude of the electric flux through the top face of the
cub=? (1 and j are the unit vectors in the x and v directions, respectively)

Am, Im |
. ki
ki
/ o
‘
FMGLRE3

a) 12 N(m**2)/C
Eb) 6.0 N.(m**2)/C
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24-03
Question 509 (1.51-63%

A charged conducting spherical shell with an outer radius of 2.0 m has a point charge of +3.0
micro-Coulomb at its center. The electric field at a distance of 3.0 from the center has a
magnitude of 1.2*10**4 N/C and is radially outward. What is the charge on the outer surface
of the shell?

(a) +12 micro-Coulomb

(b) -12 micro-Coulomb

(c) +6 micro-Coulomb

(d) -3 micro-Coulomb

(e) +3 micro-Coulomb

24-03
Question 510 8.54-50%

If a rectangular area is turned in a uniform electric field from a position where the maximum
electric flux goes through it to a position where only half the maximum flux goes through it,
what is the turned angle?

(a) 45 degrees

(b) 30 degrees

(c) 90 degrees

(d) 23 degrees

(e) 60 degrees

24-4  Gauss' Law

24-04
Question 511 1.41-45%

A point charge Q= 6 micro-C is placed at the center a rectangular box with dimensions a=b=
0.4 m and ¢= 0.6 m. Find the total electric flux through the surface of the box.

(a) 6.78*10%*5 N*m**2/C

(b) 10.9*10**4 N*m**2/C

(c) 3.21*10%*5 N*m**2/C

(d) Zero

(e) 9.30%10**5 N*m**2/C

24-04

Question 512 3.14-30%
Charges q and Q are placed on the x axis at x= 0 and x= 2.0 m, respectively. If g= -40 pico-C

and Q= +30 pico-C, determine the net electric flux through a spherical surface of radius 1.0 m
centered on the origin.

(A -8.5N*m**2/C

() -L1N*m**2/C

(¢) 4.5N*m**2/C

(d 9.6 N*m**2/C

(e) -6.8N*m**2/C
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24-04
Quest on 513
In figure (1), what is the ratio of the electric flux that penetrates surface S1 to that penetrates
surfacz S27 (Note that S1 and S2 are closed surfaces and q is a charge.)

(a) 2.
(b) 1.3.
(c) 0.
(d) 3.
(e) 1.0.
24-04
Question 514 0.44-18%

A poirt charge, ql =-2.0%10**(-6) C, is placed inside a cube of side 5.0 cm, and another
point charge q2 = 3.0*10**(-6) C is placed outside the cube. Find the net electric flux through
the surfaces of the cube.

(a) +3.4*10%*5 N m**2/C

(b) -2.3*10%*5 N m**2/C

(c) 2.3*10**5 N m**2/C

(d) 1.1*10%*7 N m**2/C

{e) ~1.1*10**5 N m**2/C

24-04
Questiyn 515 0.37-71%
A total charge of 5.00*10**(-6) C is uniformly distributed inside an irregularly-shaped
insulator. The volume of the insulator is 3.0 m**3. Now, imagine a cube of volume 0.50
m**3 mside the insulator. What is the total electric flux through the surfaces of the cube?
(a) 2.5%10%*3 N*m**2/C.
(b)  Zero.
(c) 4.5%10%*5 N*m**2/C.
(d) B.1*10%*5 N*m**2/C.
(e) 9.4*10**4 N*m**2/C.
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24-04
Question 516 1.09-83%
Charge is uniformly distributed over the entire xy planc with a surface charge density of 20
micro-Coulomb/m**2. A sphere has a radius of 1.0 m, and is centered at the origin. What is
the net elcctric flux through the surface of the sphere?
(a) 2.8*%10**7 N.(m**2)/C
(b) 1.4*10**7 N.(m**2)/C
(c) Zero
(d) 7.1*10%*6 N.(m**2)/C
(e) 2.2*10%*6 N.(m**2)/C

24-04
Question 517 1.35-74%
An imaginary closed spherical surface S of radius R is ccntered on the origin. A positive
charge is originally at the origin, and the flux through the surface is Phi. The positive charge
15 slowly moved from the origin to a point 2*R away from the origin. In doing so the flux
through S
(a) decreases to Phi/4.
(b) remains the same Phi.
(c) increases to 2*Phi.
(d) decreases to zero.

(e) increases to 4*Phi.
24-04
Question 518 ).30-40%

Figure | shows three situations in which a Gaussian cube sits in an electric field. The ar-ows
and the values indicates the directions(in N*m**2/C)of the flux through the six sides of each
cube. In which situations does the cube enclose, a positive net charge, a negative net charges
and zero net charge? respectively.

1 “S

7 6
Figure 1
(a) 1,3 and 2.
(b) 2,1 and 3.
(c) 2,3 and 1.
(d) 3,2and 1.
(e) 1,2 and 3.
24-04
Question 519 ).40-29%,

The net electric flux passing through a closed surface is -4.00*10**2 N*m**2/C. What is net
electric charge contained inside the surface if the surface is a cylinder of height 3.52 ¢cm and
radius 1.12 cm,

(a) -3.54*10**(-9) C.

(b) 1.00*10**(-2) C.

(c) -1.00*%10**(-2) C.

(d) Zero.

(e) 3.54*10**(-9) C.
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24-5 Gauss' Law and Coulomb's Law

24-08
Queston 520
The elzctric field everywhere on the surface of a hollow sphere of radius 11 ¢m is measured to
be equal 3.8%10%*4 N/C and points radially inward towards the center of the sphere. How
mu:h :harge is enclosed by this surface?
(a) 3.7*10¥*-8 C.
(b) -5.1*10%*-8C.
() -3.3*10**-8C.
(d) -3.7*10*+-8 C.
(e)  5.1*10**-8 C.

24-05
Question 521 0.49-54%
A rosttive point charge q sits at the center of a hollow spherical shell. The shell, with radius R
and ncgligible thickness, has net charge -2q. The clectric field strength outside the spherical
she | (at r>R) will be:
(a) 3*k*q/r**2 radially inwards.
{b) k*q/r**2 radially inwards.
()  3*k*q/r**2 radially outwards.
(d) k*q/r**2 radially outwards.
(e)  zero.

24-3 A Charged Isolated Conductor

24.06
Question 522
A soherical conducting shell of inner radius r1 and outer radius r2 has a net charge of 2 micro-
C. If a point charge of -4.0 micro-C is placed at the geometrical center of the spherical shell,
what iz the charge on the outer surface of the spherical shell?
(a) -4.0 micro-C
(b)  +4.0 micro-C
(c) -2.0 micro-C
(d) ZETo
(e)  +2.0 micro-C

24-06
Questimn 523
An isalated conducting spherical shell has an inner radius of 4.0 cm and outer radius of 5.0
cm. A charge 8.0*10**(-6) C is put on the shell. What is the ratio of the charge on the inner
sur-ace of the shell to the charge on the outer surface?

(a) 7/10,
(b) 54,
(c) 8/5.
(d  Zero.

) L
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24-06
Question 524 (.49-43%
A point charge of -50e lies at the center of a hollow spherical metal shell that has a net ciarge
of -100e, as seen in figure (4). Calculate the charge on the (a) shell's inner surface, and (b) on
its outer surface. [e is the magnitude of the charge on the electron.]

-1¢0 ¢
Figure 4 met
(a) (a) 50e (b) -150e.
) (a) 50e (b) -100e.
(c) (a) -50¢ (b) -100e.
(d) (a)Zero (b) -150e.
(e) (a) -50¢ (b) 150e.

24-06
Question 525
An isolated conductor of arbitrary shape has a net charge of -15*10**(-6) C. Inside the

conductor is a cavity within which is a point charge q=-5.0*10**(-6) C. What is the charge on
the cavity-wall, q(in), and what is the charge on the outer surface of the conductor, g(ou-)?
[See figure (3)].

Figure 3
(a)  q(in)=5.0*10**(-6) C; q(out)=-10*10**(-6) C.
(b) q(in)=5.0*10**(-6) C; q(out) =-15*10**(-6) C.
(c) q(in) =5.0*10**(-6) C; q(out) =-20*10**(-6) C.
(d) q(in) =5.0*10**(-6) C; q(out)=-15*10**(-6) C.
() q(in)=5.0*10**(-6) C; q(out)=-10*10**(-6) C.
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24-06
Qrestion 526 0.29-78%,
A pomnt charge of +4.0 micro-C lies at the center of a hollow spherical conducting shell that
has a nct charge of -13.0 micro-C. If the inner radius of the shell is 2.0 cm and the outer radius
is 3.0 cm, then the ratio between the charge density on the inner surface to the charge density
on the outer surface is:

(a) 4 :1.
(b 1:2.
(c) -1 :1.
(d -1 :2.
(e) I :1.
24-06
Question 527 0.10-67%

A +20 micro-Coulomb point charge is at the center of a conducting spherical shell that has an
ou:er radius of 1.0 m and an inner radius of 0.50 m. The nct charge of the spherical sheil is
zero. What is the surface charge density on the outer surface of the shell?

(a) +6.4 micro-Coulomb/(m*+*2)

(b) -6.4 micro-Coulomb/(m**2)

(c)  +1.6 micro-Coulomb/(m**2)

(d)  -1.6 micro-Coulomb/(m**2)

(e)  zero

24-7 Applying Gauss' Law: Cylindrical Symmetry

24-07
Quest.on 528
Consizer an infinitely long line of charge density 2.0 micre-C/m lying along the x-axis as
shown in Figure 4. What is the ratio of ClCCtI;iC ficld strength at point A to that at point B?

A

T AM a)
Figure d

+ Bl Im

MY

(ay 0.25
® 100
(©) 2.00
(d 050
(e)  4.00

24-07
Qusst on 529 0.48-42°%
An in“inite line of charge produces an electric field of 6.0%10**4 N/C at a perpendicular
distanze of 2.5 m from its axis. Calculate the lincar charge density.
(@ 63*10**(-6) C/m.
(b)  7.0*10**(-6) C/m.
()  8.3*10**(-6) C/m.
(d) 9.5%10**(-6) C/m.
(€)  5.0%10%*)-6) C/m.
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24-07
Question 530 (53-54%
Two long, charged, concentric cylindrical shells have radii 3.0 and 6.0 cm. The charge per
unit length is -2.00*10**(-6) C/m on the inner cylinder and +5.00*10**(-6) C/m on the outer
cylinder. Find the electric field at r = 4.0 cm, where r is the radial distance from the common
central axis.

(a) 9.00*10**5 N/C radially outward
(b) 9.00*¥10**5 N/C radially inward
(c) 13.5*10**5 N/C radially inward
(d) 22.5*10**5 N/C radially inward
(e) 13.5*10**5 N/C radially outward

24-07

Question 531 (.47-45%

Figurc 3 shows two infinitely long rods carrying uniform linear charge densities lambdal and
lambda2. If the net electric field at point A is zero. then the ratio lambda2/lambdal is:

Figure 3
(a) 1.4
(b) 1.7
(c) 0.71
(d) 2.7
(e) 2.3
24-07
Question 532 ®.35-51%

Figure | shows two infinitely long lines of charge with uniform linear charges densities:
lambdal = -9.00 nano-Coulomb/m and lambda2 = +3.00 nano-Coulomb/m. The separatmon
between the two lines of charge is d = 1.00 m. What is the net electric field at point P?

Al A2

d d

ol
e

&
2 4

P

X
»
»

:

FIGURE 1
27 N/C to the left
72 N/C to the left
27 N/C to the right

135 N/C to the left
135 N/C to the right

c et o
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24-07
Question 533 0.52-35%
In fig-ure 2, the magmtude of the electric ficld at point A, due to an infinite line charge density
of 7. 0*10**( 6) C/m, is 7.2*%10**4 N/C. Lf the point A is at a distance R from the line charge,
what ¢ R?
Am
I®
Figure (2)
a) 1.
b) 0. 3
{c) 34 m
(d) 25 m
(e) 23 m
24-07
Quzst on 534 0.56-61%

A verv long uniform line of charge having a linear charge dcnsity of 6.8 micro-C/m lies along
x-axis. A second line of charge has a lincar charge den31ty of -3.40 micro-C/m and is parallel
to z-adis at y = 0.5 m. What 1s the net electric field at point where y= 0.25 m on y-axis?

(a) 7.3*10**2 N/C along -y-axis.

Eb) 7.3*10**5 N/C along +y-axis.

c 4.8*10%*4 N/C along -y-axis.
(d 4.8*10%*6 N/C along +y-axis.
(e 3.4*10**6 N/C along +y-axts.
248 Applying Gauss' Law: Planar Symmet
pp vy
24-08
Quzston 535

Two i1finite non-conducting parallel surfaces carry uniform charge densities of 0.20 nano-
C/m*=2 and -0.60 nano-C/m**2. What is the magnitude of the electric field at a point
betwezn the two surfaces?

a) 17 N/C
b) 34 N/C
c) 90 N/C
d) 45 N/C
e) 23 N/C
24-08
Qu:zston 536

Fig. 7 shows two i)arallel plates, infinite and non-conducting, with surface charge densities of
8.9*10%*(-4)C/m**2 and 8.9*10**(-4)C/m**2. B, a ball with negligible mass, carries a

ositive charge of 6.0*10**(-8) C and is attached to point A with a non- conductmg string of
Fen ath 10 cm. At equilibrium, the tension in the string is:

aAlel——@s

FIGURE 7

Ea) 3.0N.
b) Zero.
(c) 6.0 N.
(d) 1.5N.
(e) 0.3 N.
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24-08
Question 537 0.41-70%

As shown in figure (3), a small, nonconducting ball of mass m = 1.0%10**(-6) kg and c1arge
q=2.0%10**(-8) C, distributed uniformly through its volume, hangs from an insulating thread
that makes an angle theta = 20 degrees with a vertical, uniformly charged nonconducting
sheet (shown in cross section). Considering the weight of the ball and assuming that the sheet
extends far vertically and into and out of the page, calculate the surface charge density of the
sheet.

G |+ w
+
+
+ (q,m}
Fipure 3
() 4.0%10**(-9) C/m**2.
(b) 8.7*10**(-9) C/m**2.
(c) 5.0%10**(-9) C/m**2,
(d) 2.5%10**(-9) C/m**2,
(e) 3.2%10**(-9) C/m**2.
24-08
Question 538 0.43-57%

Figure 4 shows cross-sections through two large, parallel non-conducting sheets with identical
distributions of negative charge. The surface charge density for each sheet is 7.00*¥10*=(-15)
C/m**2. What is the electric field at point A ?

Figure 4
(2) 7.91*10**(-4) N/C upward
(b) 3.96%10**(-4) N/C downward
(c) 3.96*10**(-4) N/C upward
(d) 7.91*10*%(-4) N/C downward
() O




| General Physics Multiple-Choice Questions AjaiaNssor Khateeb-2063 126

24-0%

Question 539 0.36-36%
A small insulating sphere of mass m = 20.0*10**(-9) kg and charge q =+ 1.00 nano-

Coulomb is hanging at equilibrium above a charged insulating sheet. What is the surface
charge density of the sheet ?

(a) - 3.47 nano-Coulomb/m**2

(b) + 1.73 nano-Coulomb/m**2

(c) + 3.47 nano-Coulomb/m**2

(d) + 2.50 nano-Coulomb/m**2

(e) - 1.73 nano-Coulomb/m™**2

24-08
Questinn 540 0.42-35%
Figure 4 shows two large, parallel, non-conducting sheets, each with fixed uniform charge
density: sigmal =+ 2.2%]0%*(-6) C/m**2 sigma2 = - 4.3¥]0**(-6) C/m**2. The ratio of the
magnisude of the electric field at point A to that at point B is:

Y i,

] -
+ -
I
+ -
+ -
+ -
_‘FigureA B
(@ 1.5
(b) 06
(c) 44
(dy 22
() 3.1
24-08
Questien 541 0.34-65%

For the two infinite dielectric sheets, see figure (3), find the magnitude of the electric ficld at a
point P. Consider that each sheet has a nositive surface charge density of 10**2 C/m**2.

10m

+
+
L]
O—IP
+
+
L]

LI I I I I 4

L]
1 1
. .

Figuze (5)
a 2.2%10**13 N/C.
b Q.5%10%*13 N/C.
c% 1.1*10**13 N/C.
d Zero.
€) 1.7*10%*13 N/C.




lzeneral Physics Multiple-Choice Questions WA N Vs 2 12ﬂ

24-08
uestion 542 . . 0.41-62%
Figurc 7 shows portions of two Iarge, parallel, nonconducting shects, A and B, The surface
charge densities are: sigma | = -4.5 miero-C/m**2 and sigma 2 = -6.5 micro-C/m**2. Find
the electric field at any point between the mgn chr*f;f‘:.
q ;]
Figm 7
a 1.4*10**5 N/C towards A.
1.1*10**5 N/C towards B.
c Zero.
d 1.1*¥10%*5 N/C towards A.
e 1.4*10**5 N/C towards B.

24-08

53“35“0“ 543 ).33-61"
uniform electric field points perpendicularly toward a large neutral conductinz

sheet, as shown in figure 8. The surface charge densities (in C/m**2) on the right, sigma-R

and left, sigma-L, respectively are:

+ 7.0%10%*(-10) ; -7.0% 10**(-10).
] 7.0*10**(-100) CH7.0*10%*(-10).
+3.5%10%*%(-10); -3.5%10**(-10
ZCTO . ZETro0.

- 3.5%10**(-10) ; +3.5*10**(-10).

O o0 ol

24-08

Question 544 _ _ L3066

wo large flat non-conducting sheets have equal but opposite surface charge densities. The
distance between them is 2.0 cm. An electron releascd from rest from the ncgative plate
strikes the positive plate after 15 nano-seconds. What is the magnitude of the surface charge
density on each sheet?

a 3.0 nano-Coulomb/m**2

b 18 nano-Coulomb/m**2

c 7.5 nano-Coulomb/m**2

d 4.5 nano-Coulomb/m**2

e 9.0 nano-Coulomb/m**2

24-08

gguestion 545 ) _ 0.55-56%0
charged, 1solated, large non-conducting é)late is placed on the XY-plane. At 1.5 m from the
plate, on Z-axis, the electric field measured was 10**4 N/C and directed into the plate. What

1s the char%[e densq)z on the plate?

a 1.8*%10**(-7) C/m**2,

32*10**(.7) C/m**2.
c —3.2*10**5- C/m**2,
d -1.8*10**(-7) C/m**2,
e ZEero.
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| 24-9  Applying Gauss' Law: Spherical Symmetry |
24-09
Qu=st on 546 0.49-54%

Which one of the graphs shown in Figure 2 represents the variation of the magnitude of the
ele:trxc field with the distance from the center of a solid charged conducting sphere of radius

R in e.ectrostatic eauilibrinm?
L E E

& JF
1 2

¥

H AN

H | H

' H

: i
ey, S

i Figure 2
E'l » r
a #5
#2
c% #3
d #1
(e) #4
24-09
Question 547 0.21-39%

Two canducting spheres are far apart. The smaller sphere carries a total charge of 4 micro-C,
and thz larger sphere carries a total charge of 2 micro-C. The larger sphere has a radius that is
twize “hat of the smaller sphere. After the two spheres are connected by a thin conducting
wirz, t1e charges on the smaller and larger spheres, respectively, are:

a 3 micro-C and 3 micro-C

b) 2 micro-C and 4 micro-C

c% -2 micro-C and 8 micro-C

d 0 micro-C and 6 micro-C
e) -4 micro-C and 10 micro-C

24-09
Questizn 548
A s>lid insulating sphere has a charge of 20 micro-C uniformly distributed throughout its
volimz The magnitude of the electric fields inside the sphere at r = 2 cm and outside the
sphzre at r = 10 cm, measured from the center of the sphere, are equal. Find the volume
cha-ge density of the sphere.
(a) 48 milli-C/m**3.
(b) 24 milli-C/m**3.
(c) 12 milli-C/m**3.
(d) 54 milli-C/m**3.
(e) 20 milli-C/m**3.
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24-09
Question 549 0.11-75%
A long noncoducting cylinder (radius 12.0 cm) has a charge of uniform density 5.0 nann-
C/m**3 distributed through its column. Determin the magnitude of the electric field 5.C cm
from the axis of the cylinder. [Sce figure (3)}
an

1 1
r..—"_‘-\-\.\:
e

Figare (3)
(a) 14 N/C.
(b) 4 N/C.
() 22 N/C.
(d) 34 N/C.
(e) 31 N/C.
24-09
Question 550 0.37-60%

A noncoducting shell has a uniform negative charge of magnitude 5.0*10**(-5) C. Its inner
and outer radii are 5.0 cm and 6.0 cm, respectively. The electric field at r = 3.0 cm, from the
center, is:

(a) 4.5*10**9 N/C, inward.

(b) 1.5*%10%*9 N/C, outward.

(c) 4.5%10**9 N/C, inward.

(d) 1.5*10**9 N/C, inward.

(e) ZErOo.

24-09
Question 551 0.33-49%
A hollow metallic sphere, of radius 2.0 cm, is filled with a non-conducting material wirich
carries a charge of 5.0 pico-C distributed uniformly throughout its volume. What is the
magnitude of the electric field 1.5 cm from the center of the sphere?
(a) Zero.
(b) 17 N/C.
(©) 90 N/C.
(d) 84 N/C.
(e) 68 N/C.

24-09
Question 552 0.40-65%
A non conducting sphere, of radius 4.0 m, has a charge density of 2.0 micro-C/m**3. What is
the electric field at a distance 1.7 m from the center?
(a)  4.8*10**3 N/C.
(b)  6.2*10**3 N/C.
(c) 1.3*10**5 N/C.
(d) 1.9*10**5 N/C.
(e) 2.5*10**5 N/C.
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24-10
Questi 553 0.40-58%
A svlid insulating sphere has a charge of 20 micro-C uniformly distributed throughout its
volame The magnitude of the electric fields inside the sphere at r = 2 cm and outside the
sphere at r = 10 cm, measured from the center of the sphere, are equal. Find the volume
charpe density of the sphere.
(a) 12 milli-C/m**3
(b) 24 milli-C/m**3
(c) 20 milli-C/m**3
(d) 54 milli-C/m**3
() 48 milli-C/m**3
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Chapter 25  Electric Potential

|| 25-1 Electric Potential Energy "

25-01
Question 554
In figure (4), an electron moves from point 'I' to point 'F' in a uniform electric field direzted as
shown in the figure.

LY
Cd
K
LY
-
X X

F |

»
o

Figure 4
(a) An external force is required to move the electron from I to F.
(b)  The electron moves to a lower potential.
(c) The electric potential energy of the electron increases.
(d)  The electric field does negative work on the electron.
{e) The electric field does positive work on the electron,

25-01
Question 555 0.60-64%
A particle, of mass m and charge q, is released from rest at point A in a uniform electric field,
see figure (2). The kinetic energy, due to the electric field, it attains after moving a distance y
is:

P
L A s

o P
Fagure (2

@  E*y. .
(b)  q*E*y/2.
(c)  q*E*y.
(d)  g*E*y**2.
(e) m*q*E*y.

) 25-01
Question 556 0.50-54%

Two oppositely charged parallel plates, 0.02 m apart, produce a uniform electric field between
the plates. The potential energy U(J) of an electron in the field varies with displacement x(m)
from one of the plates as shown in figure 5. What is the magnitude of the force on the
electron?

ucn
1.5%10°

002 x(m
Figure 3
(@)  L5*10%*-15)N.
(b)  3.0%*10**(-18) N.
(c) Zero.
(d)  6.0*10**(-20) N.
(e)  7.5*10**(-15) N.
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| 25-2  Electric Potential |

25-02
Questizn 557
A part cle (m = 2.0 micro-g, g = - 5.0 micro-C) has a speed of 30 m/s at point A and moves,
under ‘he influence of a parallel and uniform electric field, to point B where its speed became
80 m/s. What is the potential difference [V(B)-V(A)].

(a) 6.3 V.
{(b)  Zero.
(c) 1.1V.
(d) -24V,
(e) 35V.
25-02
Question 558 0.37-52%

Two equal point charges (Q = 20 micro-C) are located at the vertices of an equilateral triangle
of s.de a =2 m as shown in Figure 3. What is the work done to bring a 5 micro-C point charge
fror iLZinity to the point P?

Q 'L"In ------------------ g U
Figure 3
(a) 0517
(b) 0.91]
(c) 29]
(d) 1.87J
{(e) 7.2]
25-02
Question 559 0.46-61%

An eleczron moves from point i to point f in the direction of a uniform electric field. Which
one of llowing statements is CORRECT?

(a) the electric field at point f is less than that at point i

(b)  the electric potential increases

(©) The potential energy of the electron decreases

(d)  the speed of the electron at point i is less than that at point f

()  The potential energy of the electron increases

25-02
Question 560
Twa la-ge parallel plates are connected to a 100 V power supply. An electron starts from rest
at one plate and accelerates toward the other. The speed of the electron when it hits the second
plate i
(a)  2.1*10™7 m/s
(b)  3.5*10**6 m/s
(¢)  S59%10*™6 m/s
(d) 6.0*10**5m/s
(e) 7.83*10**6 m/s
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25-02
Question 561 0.55-57%
Consider two points A and B in an electric field. A charged particle with a charge of - 8.0
micro-Coulomb is released from rest at point A. At point B, the kinetic energy of the pa-ticle
is 4.8 J. what is the electric potential difference VB - VA 7

(a) - 480 kV
(b) - 600 kV
(c) + 600 kV
(d) + 125 kV
(e) + 480 kV
25-02
Question 562 1.43-62%

An electrons are accelerated by a potential difference of 2000 Volts. If this potential
difference is increased to 8000 Volts, the speed of the electron will be increased by a factor of
(a) 2

(b) 8
© L5
@ 3
(e) 4
[ 25-3  Equlpotential Surfaces B
25-03
Question 563

Which one of the following statements is TRUE?

(a) Th% electric field lines are always perpendicular to the associated equipotential
surfaces.

(b)  The magnitude of the electric flux through a surface enclosing a charge depends on the
size and shape of the surface.

(c)  Ifthe electric potentials at points A and B are different, then the electric field strength
at A and B must be different.

(d)  For a spherically symmetric charge distribution, the equipotentials nearby the charge
are parallel planes.

(e) The electric flux through an equipotential surface is always zero.

25-03

Question 564

Which one of the following statements is FALSE:

(a)  The electric field of a charged conducting sphere is constant for distances larger than
the radius of the sphere.

(b)  The electric field due to a uniformly charged infinite flat sheet is independent of
distance from the sheet,

?:) On irregularly shaped conductor, the charge density is higher at the shar% edges.

d)  The flux through a closed surface is proportional to the charge enclosed by the surface.
(e) The electric field inside a charged conductor in electrostatic equilibrium is zero.

25-03
Question 565
A 2 meters conducting rod is fixed perpendicularly to a uniform 200 N/C electric field. The
potential difference between its ends is:
a) 400 Volts,

b)  Zero.
c) 300 Volts.
d -400 Volts.

e 150 Volts,
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25-03
Quest on 566
A cha-ze q is located at the center of a circle with a large radius R, see figure 4. Another
cherge Q is located on the circumference of the circle at the x-axis. What is the work, in
Jol les. needed to move Q from its location to noint F. on the x-axis, along the circumference?

FIGURE 4
(a) 2*k*q*Q/R.
(b)  k*q*Q/(2*R).
() Zero.
(d) k*q/(2R).
(e)  k*q*Q/R.
25-03
Qu:zstxon 567 0.41-55"%,

Considzr the parallel conducting plates shown in figure 1. The distance between the
equipctential surfaces A and B 1s 1.00 cm and the electric potential on surface A is - 280 V.
Wtat s the electric potential on the equinoten}\iz&l surface B ?

- 400 V
100 v

-—
5.0 em

Figure 1
(a) -160V
(b)y -150V
(c) -440V
(dy -220V
(e} -340V
25-03
Queston 568 0.46-51%
Whacl: one of the following statements is true?
(a) The electric field iines are perpendicular to the equipotential surfaces.
(b)  Any two equipotential surfgces are always parallel.
(c The electric field is a scalar quantity.
(clg We have to do work to move a charged particle along an equipotential surface.
(c) The electric potential is a vector quantity.
25-03
uesticn 569 0.37-49%,

A metallic sphere, in electrostatic equilibrium, has a radius R and carries a net charge Q.
Which of the following statements are true for the sphere?
i- It is made of a non-conducting material.

ii- The excess charge resides on its surface.
iii- The electric ficld inside it 1s zero.
iv- The elcctric potential inside it is constant.
{(a) i, 1i, and iii only.
(b) iand iionly.
c) ii, ii1, and iv only.
d) i, ii, and iv only.
€) iii, and iv only.
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25-4  Calculating the Potential from the field

2504
Question 570 8.21-44%
Consider an insulating infinite plane sheet of uniform charge density sigma. The electric
potential at point A is 200 V and at point B is 350 V as shown in Figure 4. What is the ciarge
density on the plane sheet?

R
N
tém
L
Indiile clrer Firure.
(a) 1.33 nano-C/m**2
(b) 2.64 nano-C/m**2
(c) 0.652 nano-C/m**2
(d) -0.652 nano-C/m**2
(e) -1.33 nano-C/m**2
25-04
Question 571 n.40-73%

Figure 6 shows three points X, Y and Z forming an equilateral triangle of side S in a uniform
electric field of strength E. A unit positive test charge is moved from X to Y, then from Y to
Z, and from Z back to X. Which one of the following correctly gives the work done by zn

external agent in moving the charge along the various parts of the path?
s

< &
- >

2\4 Y

Z E

h 4 v v v

Figure &
(a) -E*S, -E*S*tan(60 degrees) , + E*S*Sin(60 degrees).
(b) 0, -E*S*Cos(60 degrees) , + E*S*Sin(60 degrees).
(c) 0,-E*S*Sin(60 degrees) , + E*S*Sin(60 degrees).
(d) 0, -E¥*S*Cos(60 degrees) , + E¥*S*Cos(60 degrees).
(e) E*S, -E*S*Sin(60 degrees) , + E*S*Cos(60 degrees).

1 25-5 Potential Due to a Point Charge I

25-05
Question 572
A 4.0 nano-C point charge is located at the origin, and a second point charge (-5.0 nano-C) is
placed on the y axis at y = 60 cm. If point A is at (45 cm, 0) and point B is at (80 ¢cm, 0) what
is the potential difference between points A and B (VA - VB)?

(a 30V
(b) 20V
(c} zero
da 17V

{fe) 40V
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Qu:ston 573

25-05
0.31-19%,

Constder a metallic sphere carrying a charge of 4.0%10**(-8) C and having a potential of 400

V. Find the diameter of the sphere.

(a) 3.6 m.
(b) 6.0 m.
(c) 4.2 m.
(d) 1.8 m.
(e) 1.2 m.
25-05
Qusstion 574 0.44-38%
If an i30lated metal sphere of radius r = 10 cm has a net charge of 4.0 micro-C. What is the
pot=ntial on the surface of the sphere? [Consider V = 0 at infinity]
(a) 4.2%10**5 V.
(b) 42*10%*6 V.
(c) 3.6%10%*5 V.
(d) Zero.
(e) 3.6%10%%6 V.
| 25-5 Potential Due to a Group of Point Charges
25-06
Question 575
In Fig are (2), if Q=4.0*10%**-9 C, what is the potential difference V(A)-V(B)?
-Q .‘ ...... E.T.::_.‘...!' I
; E Oom
Q @ . A l
Figure #2
(a) 22V,
(b) 12V.
(c) 18 V.
d 09V
(e) 27V.
25-06
Questizn 576

Two xoint charges Q1 and Q2 are positioned as shown in Figure(2). If Q1 = 2.0¥10**(-9) C,
Q2=-2.0*%10**(-9) C, a= 3.0 m, and b = 4.0 m, what is the electric potential difference, VA

- VB? .
1
Figure? |,
Q ¢l B

(a) 48V

(b) 84V

(c) 48V

d -84V

(e) -60V
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25-06
Question 577 8.54-54%
Consider the configuration shown in figure 2. What is Va - Vb ?
b
H g: 190 puC
: dl= 200 m
dz: di: 1060 m
W - r e mmmmmme . L1
q dl
FIGURE 2
(@ -135kv
(b) +6.75kV
(¢ +450kV
d -450kV
(e) +13.5kV
25-06
Question 578 0.63-50%
In figure 6, point P is at the center of the square. Find the net electric potential at point P.
Assume V =0 at infinity.
~2.0¢ =iy
—9
T
d . p d
i 4
-20q +htg
Figure 6
(a) -2.8 kg/d
(b) +2.8kg/d
(©) ZEero
(d +1.4kq/d
(e) -1l4kgd
25-06
Question 579 1.49-58%

In figure (7), what is the net potential at point P due to the four point charges if V=0 at
infinity ? [take d =2 cm, g = 1.0 micro-C].

-Zq .\-‘ d d '.‘_f. 3q
.,

(@) -4.6¥10%*7 V.
(b) -9.0*10%*5 V.
(©) 9.0%10**5 V.
(d) Zero.

(e) 4.6%10%*7 V.,
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25-06
Quest on 580 0.54-62%
Find t1e electrostatic potential at x =0 for the following distribution of charges:-2q at x= 10
cm anc -2q at x=-]0 cm. [Take q = 1.0*10**(-9) C, and the electrostatic potential at infinity

(a) -180 V.
(b) -360V.
(c) Zero.
(d 360V.
(e) 180 V.
25-06
Quest on 581 0.51-21%
Two charged particles lie on the x axis as follows: a +70.0 nano-Coulomb at x =-7.00 m a -
107 mno-Coulomb at x = -3.00 m What is the electric potential at the origin? (V=0 at
infinity)
(a) +276 V
(b) +131V
(c) -350V
d -231V
(e) +456 V
25-06
Questxon 582 0.36-73%

In figure 4, the point charge Q1 causes an electric potential of 60 V and an electric field
strengzh of 30 V/m at P, and the the point charge Q2, separately, causes an electric potential
of 12C V and electric field strength of 40 V/m at P. Which of the following gives possible
values of potential and field strength at P due to the 1oint action of Q1 and Q2?

P
/‘9‘\.
/‘r \\‘\
v AN
Ql Figre(4) &

(a) 600V, 10V/m.

®) 135V, 50V/m.

(c) 180V, 50V/m.

(d) 135V, 70V/m.

(e) 180V, 70 V/m.
25-06

Queston 583 0.39-54%

Two charges, q1=+2.0 micro-C and q2=-2.0 micro-C, are placed as shown in figure 2. At the
midpaint between the charges, which one of the following statements correctly describes the
electriz field (E.F.) and the electric potential (E.P.)? [electric potential at infinity = 0]

VI
o -
ql qﬂ
Figure 2

(@)  E.F.isdirected toward g2 and the E.P. is negative.
(b)  E.F.is directed toward ql and the E.P. is zero.

(c)
(d)
(e)

E.F. is directed toward q2 and the E.P.
E.F. is directed toward q1 and the E.P.
E.F. is directed toward g2 and the E.P.

is positive.

1s negative.

is Zero.
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{ 25-9  Calculating the field from the Potential |

25-09

Question 584 9.55-54%

An infinitc nonconducting sheet has a surface charge density 0.10*10**(-6) C/m**2 on one
side. How far apart are equipotential surfaces whose potentials differ by 90 V?

(a) 2.0 cm.
(b) 1.6 cm.
(c) 0.88 cm.
(d) 1.8 cm.
(e) 2.5 cm.
25-09
Question 585 ).41-41%

The electric potential at points in an xy-plane is given by

V =4.0%(x**2) - 5.0*(y**2),
where V is in volts, and x and y are in meters. What is the magnitude of the clectric field at
point (2.0 m, 3.0 m)?

(a) 15V/m
(b) 28V/m
(c) 25V/m
(d) 3] Vim
{e) 34 V/im
25-09
Question 586 1.59-43%

The elcctric potential at point A in an electric field is 15 V smaller than at point B. If a charge
q =-2.0 C is moved from A to B, then the electric potential energy of this charge will:

(a) increase by 30 J.

(b)  decrease by 15 J.

(c) increase by 25 J.

(d)  decrease by 30J.

(e) increase by 15 J.

25-09
Question 587 0.50-64%
Two large, parallel, conducting plates are 20 cm apart and have charges of equal magnimde
but opposite signs on their facing surfaces. An electron, placed anywhere bctween the two
plates experiences an electrostatic force of 1.6* 10**(-15) N. Find the magnitude of the
potential difference between the two plates.

(2 30kV
(b) S0kv
(c) 2 kV
(d) 10kV
{e) 4 kV

25-09
Question 588 0.56-61%

The electric potential at points in the xyplane is given by: V = (x**3 - 2*x*y) Volts, where x
and y are in meters. The magnitude of the electric field at the point with the coordinates x = 1
mandy=2m is:

(a) Sqrt(2) V/m,

(b)  Sqrt(8) V/m.

(c) Sqrt(3) V/m.

(dy  Sqrt(5) V/m.

() Zero.
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2509

Quest on 589 0.45-41%
The patential of a charge distribution is given by: V(x,y) = A [y*(x**2)- x*(y**2)], where A

is in appropriate units. The electric field will be zero at the point:

(a) x=0,andy=0
(b) x=l,andy=-1
(c) x=0,andy=1
(@) x=1l,andy=1
(e) x=1,andy=0
25-09
Quest on 590 0.55-44%

The electric potential in a certain region is given by: V =[2.00*(x**2)]-[3.00%(y**2)] where
V is it volts and x and y are in meters. What is the magngude of the electric field at the point
(1.40 3.40)?

(a) 204 V/im
(b) 14.8 Vim
(c) 5.60 V/im
(d) 26.0 Vim
(e) 21.2 V/m
25-09
Questwon 591 0.51-61%

Pomts A [at (3,6) m] and B [at (8,-3) m] are in a region where the electric field is given by E
= [2i/N/C), where 1 is a unit vector in the x direction. What is the electric potential difference
VA-VB?

(a) -60 V
(b) +50V
(c) -0V
(d) +80V
(e) +60V
25-09
Questmon 592 0.19-81%

In figire 3, two large horizontal metal plates are separated by 4 mm. The lower plate is at a
potent al of -6.0 V. What potential should be applied to the upper plate to create an electric
field of strength 4000 V/m UPWARDS in the snace hetween the plates?

4mm
-6V
Figure (3)

(a) -l6 V.
(b) 10V.
(c) -10V.
(d) 22V,
(e) 2V.

25-09
Question 593 £.36-62%

Over a certain region of space, the electric potential is give by: V(x,y) = x**2 +y**2 +2*x*y.
Find the angle that the electric field vector makes with Z-axis at the point P(1.0,2.0,0.0)

(a) 75 degrees.

(b) 45 degrees.

() 90 degrees.

(d) O degrees.

(e) 60 degrees.
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[ 25-10 Electric Potential Energy of a System of Point Charges |
25-10
Question 594 D.37-60%

Two charged parallel plates are separated by a distance of 3 mm. If an electron starts from rest
at one plate and reaches the other plate with a final speed of 3.7*10**6 m/s, what is the
change in electric potential between the initial position and the final position of the electron?

(a) -39V
(b) 39V
(c) +24V
(d -24V
(e) 56V
25-10
Question 595
Consider the four charges shown in Figure 5. How much work is required, by an external
agent, to move the charge g to infinitv. (Take a = 1.0 micro-C.)
1q L
r a
i i L=2em
Y SEO—
Figure 8
(a) 0.521]
(b) -0.321]
(c) -0.957]
(d)y 0321
(e) 0.95J
25-10
Question 596 0.28-43%

A metallic sphere of radius 8 cm is charged to a potential of -500 V (take V = 0 at infinity).
An electron is initially 15 cm from the center of the sphere. What must the initial speed of the
electron if be if it is to barely hit the sphere (vf = 0)?

(a) 3.2*10*%*5 m/s

(b) 32 m/s

(c) 4.5%10**4 m/s

(d) 9.1*10**6 m/s

(e) 7.8*10**7 m/s

25-10
Question 597 0.31-43%
Two point charges, one is Q1= 6 micro-C and located at {0, 12 cm) and the other is Q2= 6
micro-C and located at (0, -12 em). How much work must be done by an external agent to
En;)ve a %lbasrge Q3= -6 micro-C from the origin (0,0) to a point having coordinates (5 cm, 0)?
a - mJ

(b)  zero
() 415 ml
(d 308 ml]

(e) -415 m]
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25-10
Questron 598
A particle [m = B.0*10**(-9) kg, q = +6.0*10**(-9) C] has a spced of 80 m/s at point A and
mowes to point B where the potential is 2.0¥10**3 V greater than at point A. What is the
particke's kinetic energy at point B? (Assume that only electric forces act on the particle
during its motion.)
a)  38*10**(-6) J.
i 28*10**(-6) J.

c 14*10**(-6) J.

d 40*10**(-6) J.
(e) 10*10**(-6) J.
2510
Queston 599
Four charges, (-¢, +¢, -¢, +¢), are arranged as in figure (2). Calculate the work required to
removz the positive charge (+e) on the right side to infinitv.
1=3x10%n
e =charge of an electron
a i a
¢ ¢ 4 &
"€ ‘e -t te
Frzre
a 6.4*10**(-19) J.
b 3.2*10%*%(-19) I.
c 1.6¥10%*(-19) J.
d)  0.8*10%%(-19) J.
€) 0.4*10**(-19) J.
25-10

Question 600

In figure 2, four charges are fixed at the corners of a square whose sides are of length d. The
work cone by an external agent to bring a fifth charge, Q, from infinity to the center of the

square is:
q d 19

-1q d 1
FIGURE 2
a - 2.8*%k*q*Q/d.
b)  3.4*k*q*Q/d.
c 1.4*k*q*Q/d.

d)  14*%k*q*Q/d.
e)  2.8*k*q*Q/d.

25-10
Question 601
An cleztric dipole, of electric charge 9.3*10**(-12) C and distance 1.0*10**(-3) m, is in an
electric field of strength 1100 N/C. What is the difference in potential energy corresponding
to dipcle orientations parallel and anti-parallel to the field?
a 3.87*10%*(-11) J.
b% 1.03*10**(-11) J.
c) 6.15%10%*(-15) J.
d)  4.08*10**(-13)].
e) 2.05*10%*(-11) J.
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25-10
Question 602 0.54-47%

Two equal charges, each of 0.12 C, are separated by a distance of 1.8 m. What is the wak
done, by an external agent, to bring a charge of 0.15 C from infinity to the midpoint between
the two charges?

(a) 2.1*10**8 J.
(b) 0.6¥10**8 J.
(c) 1.7*¥10**7 J.
(d) 3.6*%10**8 J.
(e) 2.0%10**8 J.
25-10
Question 603 7.21-57%

What is the electric potential encrgy of an electron at a distance r = 2.40*10**(-10) m from
the nucleus of a hydrogen atom (the nucleus consists of a single proton)?

(a) 6.8¢V.
(b) -6.8eV.
©) -6.0¢eV.
(d) 6.0¢cV.
(e} -8.5¢eV.
25-10
Question 604

What is the external work required to bring four 2.0*10**(-9) C point charges from infinity
and to place them at the corner of a square of side 0.14 m

(a) 0.6*10**(-6) Joule.

(b) 1.4*¥10**(-6) Joule.

(c) 1.0*10**(-6) Joule.

(d) 0.3*10**(-6) Joule.

(e) 1.8*%10**(-6) Joule.

25-10
Question 605
In figure (6), Q1 = 2.0*10**(-6) C and Q2 =- 2.0*10**(-6) C. What is the external work
needed to move a charge Q = - 4.0*10**(-6) C at constant speed from point A at the certer of
the square to point B at the corner?

vt

Figure 6
o3 1 S -
A
10 cm ]
Q
0am Q2 >x

(a) 7.2*10**(-6) Joule.
(b)  -5.1*10%*(-6) Joule.
(c) 5.1*¥10%¥(-6) Joule.
(d  -7.2*10**(-6) Joule.
(e) Zero.
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25-10
Queston 606 0.43-63"
Two dectrons are fixed 2.0 cm apart. Another electron is shot from infinity with a speed v
anc ccmes to rest al a point midway between the two electrons. Find v.

(@) 255 mis
(b} 318 m/s
EC 963 m/s
d) 612 mis
(&) 742 mis

25-10

Question 607 0.49-26%

Wtlat s the electric potential energy of the chaége configuration shown in figure 3 ?

a) Zero
gb) +46.5 mJ
c) +23.3m]
m)J

81) -46.5
e) -23.3m]

25-10

Question 608 0.42-349,
An electric dipole is placed perpendicular to a uniform electric field of magnitude 1*10**5
N/C. How much work must be applied by an external agent in order to align the dipole

oppos te to the field ? For the dipole : ¢ = | micro-Coulomb and d = 2 mm.
(a) -0.1m)

b) +0.1mJ

c) +0.4m]

d +02mJ

e) -04mlJ

25-10

Quzst.on 609 0.55-53%

Two positive charges, each of magnitude Q, are fixed at two comers of an equilateral triangle
gee izure 5). The work required, by an external agent, to move a third positive charge q

on A to Cis: ,
A
PR

SN

Q on.ge

Frguwe 5
(a; Zero
(b)  +kQq/d
c) - 2kQq/d
Ed) - kQqg/d

(e) + 2kQq/d
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25-10
Question 610 0.39-55%
Two balls with charges 5.0 micro-C and 10 micro-C are at a distance of 1.0 m from eac1
other, In order to reduce the distance between them to 0.5 m the amount of work to be
erformed is:
a 0451
4.5%10%*(4) J.
[V 45.0 1.
d 1.2%10**(-4) J.
e 0.231].

25-10
Question 611 0.47-59%
Three point charges are initially infinitely far apart. Two of the point charges are identical and
have charge Q. If zero net work is required to assemble the three charges at the comers of an
eq)uilatera triangle of side d, then the value of the third charge is

a - 2*Q.
b Q/2.
C - Q2.
d) - Q/3.
c) Q/3.
25-10
Qucstion 612 0.50-66%

In figure 9, two equal positive charges, each of magnitude 5.0%10**(-5) C, are fixed at point
A and B separated by a distance of 6 m. An cqual and opposite charge moves towards them
along the line CO. At point C, 4.0 m from O, the kinetic energy of the moving charge is 4.0 J.
What is the kinetic energy of this charge when it nasses noint O?

a) 4.3 .
b) 10.0 J.
c) 22 1.
d) 19.0 J.
(e) 12.5 J.
25-10
Question 613 0.53-57%

In figure 4: q1 = +1.0 micro-Coulomb, 2= -1.0 micro-Coulomb, d = 1.0 mm and the particles

were Initially at rest. Particle 1 is fixed in position but particle 2 is free to move. Particle 2,

:jx;lztlr; a mass of 0.010 g, is now released. What is its speed when its distance from particle 1 is
¥

!’“ 'TE

]

FIGURE 4
a) 1.3*10%*3 m/s
2.6%10%*3 m/s
3.9*%10%*3 m/s
5.2*10**3 m/s
6.5*10**3 m/s

a0 o




| Gererz| Physics Multiple-Choice Questions Aiial Nassgrhg luoh 2006 146

25-10
Question 614 0.32-67%
An electron and a proton are a distance of 1.5 nano-meter apart. How much work is required
by an external agent to double the distance between the two particles? (The particles are at
rest before and after the move.)
(a) +2.3¥10%*(-19) ]
(b) -2.3*%10*%*(-19)J
(©) 3.1¥10%%(-19) ]
(dy +7.7*10**(-20)]
(e) S7.7*10%%(=20) )

25-10
Questim 615 0.48-69%
An eleztron is shot directly toward the center of a large metal plate that has excess negative
charge with surface charge density 2.0* 10**(-6) C/m**2. If the initial kinetic energy of the
electror is 1.6*10**(-13)J and if the electron is to stop (owing to electrostatic repulsion from
the pla_e) just as it reaches the plate, how far from the plate must it be shot?

(a) 4.4 m.
(b) 3.0 m.
(c) 22 m.
(d) 34 m.
(c) 1.2 m.
25-10
Questien 616 0.33-62%

In the =y plane, a charge q1 = 3.0 micro-C located at (3.0 cm, 0.0) and another charge q2 = -
4.0 micro-C located at (0.0 cm, 4.0 ¢m). How much work must be done, by an external agent,
to brinz these charges to their fixed positions starting from infinite separation. [Consider V =
0 at infinity]

(a) 221,
{b) 3.5
(c) 1.5
(d) -3.51.
(e) 221
25-10
Question 617 0.31-75%

It is rec uired 1.0 mJ of work to move two identical positive charges +q from infinite
separation so that they are separated by a distance a. How much work is required to move four
identtical positive charges +q from infinite separation so that they are arranged at the corner of
a squarz with edge length a? [Consider V = 0 at infinity]

(a) 6.5 ml.
(b) 54ml.
(c) 2.0m].
(d) 4.0 ml.
{e) 3.5m].
25-10
Questicn 618 0.38-51%

Two small charges (ql =1.0%10**(-8) C and q2 =-4.0*10**(-8) C) move from an initial
separat on 0f 0.02 m to a final separation of 0.01 m. The change in their electrical potential
energy is

(@) -2.7*10**(4) 1.

(b)  1.8*10**(-4)J.

(c) -3.2%10%*(-4) J.

(d) -1.8*%10**(-4) L.

(c)  3.2%10**(4)].
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25-10
Question 619 0.43-44%
A point charge Q, at the center of a circle, is surrounded by six charges each of magnitide q at
a distance r as shown in figure 4. How much work is done by an external agent to remove the
charge Q from the center to infinity? [Consider qthe electrostatic potential at infinity =0 ]

9

Figure 4 -
(a) ZETO.
(b) k*6%q/r**2,
(c) k*3*Q*q/r.
(d) k*6*Q*qg/r**2.
{e) k*6%qg/r.
25-10
Question 620 0.47-60%

Two protons, P, are fixed 6.0 m apart, as shown in figure 7. An electron, €, is released from
point A. Find its speed at point O, midway between the protons.

P1b

3m
‘L e I —— ¢
-
| ¢ ¥
o \L ‘L Figure 7

(a) 0.1 m/s.
(b) 24.0mfs.
(c) 2.4 m/s.
(d) 11.6 m/s.
(e) 121 m/s.

| 25-11 Potential of a Charged Isolated conductor

25-11
Question 621 0.44-56%
Two conducting spheres are very far apart. The smaller sphere carries a total charge of 6
micro-C. The larger sphere has a radius twice that of the smaller sphere and is neutral (Q = 0).
After the two spheres are connected by a thin conducting wire, the charges on the smal er and
the larger spheres, respectively are:
(a) -4 micro-C and 10 micro-C
(b) 0 and 6 micro-C
(c) 2 micro-C and 4 micro-C
(d) -6 micro-C and 12 micro-C
(e) 3 micro-C and 3 micro-C
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25-11
Questiin 622 0.33-32%
Consicer two concentric {(thin and conducting) sphcrical shells. The inner has a radius a = 15
cm anc a charge of 10 nano-C. The outer shell has a radius b =30 c¢m and a charge of -15
nano-C. Fmd the electric potential on the surfacc of the inner shell.

(a) 200V
(b) 110V
(c) 300V
(d) 250V
(e) 150V
25-11
Questin 623

A solic conducting sphere of radius R = 5.0 cm has a charge density of 2.0*10**(-6) C/m**2
on its surface. What is the electric potential at the center of the sphere? (Take V =0 at
infinity.)

(a) 22%10%*4V

(b) ZEro

(c) 72*10**4 V

(d) 3.6*10%*4V

(e) 1.1¥10**¥4 V

25-11
Questinn 624 0.46-37%
Consider a solid conducting sphere of radius 10 cm and carrying a charge Q= -30 nano-C.
Determ ine the potential diffecrence (Vb-Va) between point "a" at the origin and point "b" 20
cm from the center of the sphere.

(a) 2700V
(b) 1350V
(c) Zero
(d) 2700V
{(e) -1350 V
25-11
Qucstien 625 0.32-35%,

Which one of the following statements is TRUE for a metallic conductor:

(a) If it carries a net charge, then the charge must be uniformly distributed throughout its
volume.

(b) If it carries a net charge, then the charge must be distributed on its surface.

(c) It cannot carry a net charge

(d) If it carries a net charge, then the charge has to be positive.

(e) The potential inside the conductor in static equilibrium is smaller than on the surface.

25-11
Question 626
Two ccnducting spheres are very far apart. The smaller sphere carries a total charge of 6
micro-CC. The larger sphere has a radius twice that of the smaller sphere and is neutral (Q = 0).
After the two spheres are connected by a thin conducting wire, the charges on the smaller and
the larger spheres, respectively are:
(a) -4 micro-C and 10 micro-C.
(b) 3 micro-C and 3 micro-C.
(c) 0 and 6 micro-C.
(d) 2 micro-C and 4 micro-C.
(e) -6 micro-C and 12 micro-C.
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25-11
Question 627
In figure (8), a hollow sphere, of radius r that carries a negative charge -q, is put inside
another hollow sphere, of radius R that carries a positive charge Q. At a distance x from the
common center, such that r < x <R, the potential is:

(T

Figure §

(@)  K*[(Q/R)-(q/m)].

(b)  K*[Q/R)-(a/x)].
(©  k*[(Qx)-(a/R)].
()  K*UQ/R)Hq/x)].
() _ K*(QR)Hg/m)].

25-11
Question 628
In figure (5), a hollow sphere, of radius r that carries a negative charge -q, is put inside
another hollow spherc, of radius R that carries a positive charge Q. Ata distance x from the
common center, such that r <x <R, the electric potential is:
(@  k*[(Q/R)+am)].
(b)  k*[(Q/R)-(g/n)}.
() K*[(QR)Hg/x)].
(d)  K*[(Q/x)-(g/R)].
(e)  k*[(QR)-(a/x)].

25-11
Question 629 0.55-47%
Find the elcctric potcntial at the center of a charged metal sphere of radius 15 cm if the
electric ficld at its surface is 1.2*10**4 N/C.
(@ 2.7 kV
b 1.8 kv
(©) [.2 kv
(d) Zero
(e) Infinity

25-11
Question 630 0.47-45%
Two conducting spheres A and B are electrically isolated. The smaller sphere A has a tetal
charge of 6*10**(-8) C and radius R. Sphere B has a radius (2*R) and is neutral. After
connecting the two spheres by a conducting wire, find the charge on sphere B.
(a) - 6*10**(-8) Coulomb
(b)  +6*10**(-8) Coulomb
(©) + 2*10**(-8) Coulomb
(d) + 4*10**(-8) Coulomb
(e) + 3*10**(-8) Coulomb
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25-11
Quest-on 631 0.46-34%
Whick one of the following statements is CORRECT ?
ga% All points of a conductor in electrostatic equilibrium are at the same potential.
b If a conducting sphere carries a net charge, the charge will be uniformly distributed
over its volume.
C Electric field lines are always in the direction of increasing electric potential.
Electric field lines are always parallel to equipotential sur%aces.
€ The electric field at the surface of a conductor in electrostatic equilibrium is parallel to
the surface of the conductor.

25-11
Questaon 632 0.47-39%
Which of the following statements are CORRECT:
1. Electric charge is quantized.
2. The potential at the center of a charged conductor is zero.
3. If E =0 at a point P then V must be zero at P.
4. The electric field inside a charged conductor is zero.
5.If V=0 at a point P then E must be zero at P.
a 1,2, and 5.
1 and 4.
c 2 and 4.
d 1, 2 and 3.
€) Jand 5.
25-11
Questi=n 633 0.24-74%

Corsicer two concentric conducting shells of radii (a) and (b), b > a. The smaller (inner) shell
has a rositive charge (q) and the larger (outer) shell has a charge (Q). If the potential on the
inner stell is zero, what is the value of Q7

a Q= b*g/a.
b Q=- q
c Q =-b*q/a.
d§ Q =-a*qg/b.
e Q= a*qg/b.
25-11
Question 634 0.43-63%

A 4.0 pico-Coulomb charge is uniformly distributed over the surface of a solid conducting
sphere of radius 8.0 mm. Point A is 4.0 mm from the center of the %p?fgre and 8omt B is 20
ifference

mm from the center of the sphere. Determine the electric potential A-VB.

a +72V
27V
c 12V
d +2.7V
¢ 45V

25-11

uestion 635 0.32-36%

Which of the following statements are CORRECT:
(1) The electric flux through a Gaussian surface depends on the shape of the surface.
12) The electric flux through a closed surface depends on the net charge enclosed by
the surface.
i3) The electric field inside a uniformly charged solid conducting sphere in
clectrostatic equilibrium is zero. . _
(4) The electric potential inside a uniformly charged solid conducting sphere 1n
electrostatic equilibrium is zero.
a 3 and 4 only.
1,2, 3, and 4.
c 1 and 2 only.

4 oaly.
e 2 andy 3 only.
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Chapter 26  Capacitance

| 26-3  Calculating the capacitance |

26-03
Question 636
A parallel plate capacitor of capacitance C has a charge of magnitude q when connected to a
battery of potential difference V. After being fully charged, the capacitor is disconnected from
the battery and the separation between the plates is doubled. Which one of the following
statements is TRUE?
(a) The capacitor’s capacitance doubles.
(b)  The magnitude of the charge on the plates doubles.
(c)  The voltage across the plates doubles.
(d)  The magnitude of the charge on the plates is halved.
(e) The voltage across the plates is halved.

26-03
Question 637 (41-46%
A parallel-plate capacitor having square plates of side 10 cm separated by a distance of I mm.
If the capacitor is charged to 12 V, what is the magnitude of the charge found on each plate?
(a) ZEero
(b) 1.06 nano-C
(c) 2.12 nano-C
(d  6.18 nano-C
(e) 8.48 nano-C

20-03
Question 638 (29-30%
A parallel plate capacitor is connected to a battery that has a constant voltage. If the capacitor
plates are pulled apart (while still connected to the battery),
(a) Both the electric field and the charge on the plates increase.
(b) Both the electric field and the charge on the plates decrease.
(c) The electric field remains constant and the charge on the plate decreases.
(d)  Both the electric field and the charge on the plate remain constant.
(e) The electric field decreases and the charge on the plates remains constant.

26-03
Question 639
A parallel-plate capacitor has a plate area of 0.2 m**2 and a plate separation of 0.1 mm. If the
charge on each plate has a magnitude of 4.0* 10**(-6) C the electric ficld between the pletes is
approximately:
(a) Zero.
(b) 1.4%10%*4 V/m.
(c) 9.2*10**3 V/m.
(d) 4.2*10**6 V/m.
{(e) 2.3*10**6 V/m.

26-03
Question 640 061-69%
A parallel plate capacitor has a plate area of 0.2 m**2 and a plate separation of 0.1 mm. The
charge on each plate is 4.0 microCoulombs. What 1s the electric field between the plates *
(a) 1.0¥10**6 V/m
(b) 4.0%*10**12 V/m
(c) 23*10**6 V/m
(d 4.0*%10%**2 V/m
(e) Zero
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26-03
Question 641 0.25-27%
Two concentric sphcrical shells of radii 10 cm and 5.0 ¢cm are charged to a potential
difference of 20 V. How much energy is stored in this spherical capacitor?
(a) 0.8*10**(-8) J .
(b) 54*10**(-9)J.
(c) 1.3*10%%(-9) J.
(d) 3.1*10**(-7) .
(e) 2.2%10**(-9) J.

26-03
Question 642 0.14-79%
A parzllel-plate capacitor (with plates A and B) has circular shape of radius 6.0 cm separated
by 2.0 mm. Find the total charges on both plates (A and B) when a 12 V battery is connected.
(a) 600 pico-C
(b) zero
(c) 700 pico-C
(d) 400 pico-C
(e) 10 pico-C

[ 264 Capacitors in Parallel and in series H
26-04
Quest on 643

How many 60 micro F capacitors would need to be connected in series in order to store a
charge of 2.0%10**-4 C with a potential of 100 volts across the capacitors, see Figure (3)?

Jpreov
I ]
Figure #3
(a) 43.
(b) 30.
(c) 21.
(d) 70.
(e) 35.
2e-04
Qucsuon 644 0.40-62%

If Vah is equal to 50 V, find the charge stored and the potential difference across the 25

micrc-F capacitor shown in Figure 5.
35 pr

: —b—

pr————

——

8pr

1SpF

[ -4

Fipare 5
(a) 600 micro-Cand 10V
(b) 250 micro-C and 40 V
(c) 300 micro-C and 20 V
(d) 600 micro-C and 20 V
(e) 250 micro-C and 10 V
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26-04
Question 645
A 30 micro-F capacitor charged to 3.0 V and a 50 micro-F capacitor charged to 4.0 V are
connected to each other, positive plate to positive plate and negative to ncgative. What is the
charge on the 50 micro-F capacitor after the two are so connected and equilibrium is reached?
(a) 320 micro-C
(b) 157 micro-C
(c) 290 micro-C
(d) 109 micro-C
(e) 181 micro-C

Question 646 032-28%

Fifty capacitors of equal capacitance are connected in parallel. The equivalent capacitancz of
the combination is 120 micro-F. What is the capacitance of gach capacitor?

(a) 5.8 micro-F

(b) 60 micro-F

(c) 24 micro-F

(d) 0.42 micro-F

(e) 6.0 milli-F

26-04
Question 647
An isolated capacitor, C1 = 20.0 micro-F has a potential difference of 26.0 V. When an

uncharged capacitor C2, of unknown value, is connected across C1, the potential difference
becomes 16.0 V for both. What is the value of C2?

(a) 25.0*%10%*(-6) F.

(b) 12.5*10**(-6) F.

(©) 1.00*10**(-6) F.

(d) 10.2*10**(-6) F.

(e)  20.0*10**(-6) F.

26-04
Question 648

Calculate the total charge stored by a combination of three capacitors, 2.0*10%*(-6) F,
4.0*%10**(-6) F, and 6.0*10**(-6) F, when connected in series to a 10-V battery.

(a) 0.1*10**(-6) C.

(b) 11*¥10**(-6) C.

(c)  46*10**(-6) C.

(d) 0.9*10**(-6)C.

(e) 92*10**(-6) C.
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26-04

Ques-won 649

The ¢ quivalent capacitance between points a and b in the combination of capacitors in figure
6 is:

2F 24F 28F
. { | i} H—l
18F = 1gF = I6F
.. i
FIGURE 6
(a) 1.0*10**(-6) F.
(by 3.0*%10**(-6) F.
(c) 2.0%10**(-6) F.
(B 1.5*%10**(-6) F.
(3] 0.5*10**(-6) F.
26-04
Question 650 0.46-54%,

Congder the circuit shown in figure (5). If C1 = | micro F, C2 = 6 micro F and C3 = 3 micro
F, what is the charge on C37

Cl1
N}
11
—— 1w — o] p—
Figare 5
(a) 9 micro C.
(b) 6 micro C.
(¢) SmicroC.
(d) 3 micro C.
(e) 2 micro C.
26-04
Question 651 0.15-85%4

A 2.5 micro F capacitor, C1, is charged to a potential difference V1 =10 V, usinga [0V
battery. The battery is then removed and the capacitor is connected to an uncharged capacitor,
C2, with capacitance of 10 micro F. What is the potential diffcrence across C1 and C2,
respectively?

(@ SV, sV.
() 2V, 2V.
(c) 2V, 8V.
@d 1V, 9V.

(e} 6V, 6V.
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26-04
Question 652
A 2 micro-F and a 1 micro-F capacitor are connected in scries and a potential difference is
applied across the combination. The 2 micro-F capacitor has:
(a) half the charge of the | micro-F capacitor.
(b)  zero of stored energy.
(c)  twice the potential difference of the 1 micro-F capacitor.
(d)  twice the charge of the | micro-F capacitor.
(e) half the potential difference of the 1 micro-F capacitor.

Question 653

Three identical capacitors have a capacitance of 3.0*|0**(-6)F each. The equivalent
capacitancc of their series connection is "Cs" and the cquivalent capacitance of their parallel
connection is "Cp". The ratio Cs/Cp is:

(a) 1/4.
(b) 9.
(c) 1/9.
(d) 1.
(e) 2.
26-04
Question 654 053-55%

Figure 5 shows six capacitors each having a capacitance of 6-microFarad. The capacitance
between points a and b is:
ao i il

L _

—————ob

Figure 5
(a) 3 microFarad
(b) 4 microFarad
(c) 6 microFarad
(d) | microFarad
(e) 9 microFarad
26-04
Question 655 053-53%

Capacitor C1 has a capacitance of 4 micro-Farad. It is charged using a 100-volt battery. The
battery is disconnected. Then, C1 is connected in parallel to another uncharged capacitor C2.
Now, the potential difference between the plates of each capacitor is 40 V. What is the velue
of C2 7

(a) 8 micro-Farad

(b) 6 micro-Farad

(c) 10 micro-Farad

(d) 2 micro-Farad

(e) 4 micro-Farad
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26-04
Question 656 0.46-28%
Find the equivalent capacitance of threc capacitors connected in series. Assume the three
capacitors are: C1 = 2.00 micro-F, C2 = 4.00 micro-F and C3 = 8.00 micro-F.
(a) 3.01 micro-F.
(b) 15.4 micro-F.
{c) 1.14 micro-F.
(d) 0.88 micro-F.
(c) 26.1 micro-F.

26-04

Question 657 0.31-44%

In figure (8), find the total charge stored by the three capacitors if the potential difference V is
10.0 volts. Assume C1 = 10.0 micro-F. C2 =500 mi?rﬁ and C3 = 4.00 micro-F.
! l

|
1 .
v A
. s
;
Csz Figure (3)
a) 63.4 micro-C.
b) 26.1 micro-C.
(c) 31.6 micro-C.
Ed) 61.3 micro-C.
e) 22.1 micro-C.
26-04
Question 658 0.42-53%

Two capacitors, C1 and C2, are connected in series and a potential difference is applied to the
combination. If the capacitor that is equivalent to the combination has the same potential
diffc-ence, then the charge on the equivalent capacitors is the same as:
Ea) The product of the charges on C1 and C2.

b) The charge on C1 or C2.

(c) The sum of the charges on CI and C2.
%d’) The differencc of the charges on C1 and C2.

e) The ratio of the charges on Cl and C2.

26-04
Question 659 0.57-344%%
A 10.0 micro-Farad capacitor is charged to a potential differcnce of 10.0 V. A 5.00 micro-
Farad capacitor is charged to a potential difference of 5.00 V. The two charged capacitors are
then connected to each other in parallel with positive plate connected to positive plate and
nega ive plate connected to negative plate. What is the final common potential difference
betw 2en the plates of each capacitor?

a) 625V

) 833V
c) 125V
(d) 7.50V
(e) 6.67V
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26-04
Question 660 0 65-33%
In figure 5, what is the electric charge on C4. C1 =20, C2=10,C3 =14, C4 =30, and Vo =
45 V. Values of the capacitances are in micro-Farads.

1 s —=C
I_
i
FIGUKE &
(a) 108 micro-Coulomb
262 micro-Coulomb
c 360 micro-Coulomb
d 330 micro-Coulomb
€) 135 micro-Coulomb
26-04
Question 661 L40-37%
The three capacitors in figure 5 have an equivalent capacitance of 12.4 micro-F, find the
capacitance of C1.
4 uF Cl
ae { I { ab
1
10 uF
Figure (5)
(a) 7.0 micro-F
(b) 6.0 micro-F
(c) 10 micro-F
(d) 4.0 micro-F
(e) 5.0 micro-F
26-04
Question 662 (44-68%

In figure 6, a capacitor of capacitance C = 9.0 micro-F is charged to a potential differencz Vo
= 10.0 volts. The charging battery is disconnected and the capacitor is connected to uncharged
capacitor of unknown capacitance Cx. The potential difference across the combination is
reduced to V = 3.0 volts. Find the value of Cx.

switch I

1 Cx
-F:,Vu

Figute (6)

(a) 3.0 micro-F.
(b) 11 micro-F.
(c) 8.0 micro-F.
(d) 21 micro-F.
(e) 42 micro-F.
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26-04
Question 663 0.21-70%
Congder two separate capacitors: ¢1=30 micro-F carries a charge of q1=6.0¥10**2 micro-C
and (2=50 micro-F, carries a charge of q2=1.0¥10**3 micro-C. If the opposite polarity
termmals of the two capacitors arc connectcd together as shown in figure 10, find the new
voltaze across cl.

Cog 22— Y Gw
Figure I8

(a) 5.0 Volts.
] 10 Volts.
(c) 3.8 Volts.
(d 2.2 Volts.
(e) 15 Volts.

| 26-5 Energy Stored In an Electric field ]

26-05

Ques:ion 664 0.51-61%

If C = 24 micro-F and Vab is equal to 20 V, what is the total energy stored by the group of

capacitors shown in Figure 47

(a) 1.5m]
(b) 64 mJ
(c) 25ml
() 52mJ
(€ 32mJ
26-05
Quegs-ion 665

A 9.C-V battery is connected to three capacitors as shown in Figure 6. What is the energy
storcd in the 6 micro-F capacitor?

LAY Fimte&
(a) 12 micro-J
(b) 62 micro-J
{(c) 35 micro-J
(d) 27 micro-J
(e) 53 micro-J
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26-05
Question 666 0.45-39%
In Figure 5, if C1=40 micro-F, C2= 30 micro-F, C3= 36 micro-F,C4= 52 micro-F, and V0=
20 V, what is the energy stored in capacitor C3?

Cy C3
—
=]
Cy
I
I )
v Fignre 5

(a) 749 micro-J
(b) 236 micro-J
(c) 300 micro-J
(d) 352 micro-J
(e) 121 micro-J

26-05
Question 667 , .
Consider the combination of capacitors in Fig. (3). The energy stored in the 5 micro-F

capacitor is 0.20 J. The enerav stored in 4 micro-F capacitor is:
ae

4F SyuF — U

—— GF

h@

Fiewre 3

Y

L]

g
coocoo
[ e I =
OO A
:—l'—l'—q*—l*—l

26-05
Question 668
A parallel combination of two capacitors, C1 and C2 where C2=2*Cl, is connected to a
battery. 1f the charge accumulated on C1 is 2.0* 10%*(-6) C and the total energy stored in the
combination is 12.0*10**(-9) Joule, then the capacitance of C2 is:
(a) 1.5¥10**(-6) F.
(b)  2.5*10**(-6) F.
(c) 1.5*10**(-3) F.
(d) 1.0*10**(-3) F.
(e) 3.0*10**(-6) F.

26-05
Question 669
Capacitors A and B are identical. Capacitor A is charged so it stores 4 J of energy and
capacitor B is uncharged. The capacitors are then connected in parallel. The total stored
energy in the capacitors is now:
(a) 8 Joules.
(b) 4 Joules.
(c) I Joules.
(d) 2 Joules.
(e) 16 Joules.
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26-05
Question 670 0.53-43%
In figure 6: V=100 V, C1 = 10.0, C2 = 5.00, C3 =4.00. All capacitor values are in
nricraFarads. What is the energy stored in C'1 ?
A4 :[ T C3
Lol
Figure 6
(a) 11.2 m]
(b) 5.56m]
(c) 1.12 mJ
{d) 50.0 mJ
(e) 10.3 mJ
26-05
Question 671 0.55-63%0
For tie system of capacitors shown in figurc 4, what is the total cnergy stored by the
capa:itors ?
008  0.00 k)
__ {' T
g
i 200 2} 400y
| aY
«Wv
FIGURE 4
(@) 14.6 mJ
() 292 ml
(c) 13.5 mJ
(d 0.150ml
(e) 27.0 m]
26-05
Quesiion 672 0.29-63%

In figure 7, C1 = 12 micro-Farads, C2 = 6 micro-Farads and C3 = 20 micro-Farads. What is
the total energy stored by the capacitors ?

G "'I" Ca

FIGURE 7
(a) 0.491 mJ
(b) 88.4 ml]
(c) 304 m]
(d) 0.100 mJ

(e} 0.981 mJ
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26-05
Question 673 0 39-23%
A battery is used to charge a parallel-plate capacitor. The battery is disconnected, and then,
the plates arc pulled apart to twice thcir original separation. This process will double the :
(a)  capacitance
(b) surface charge density on each plate
{c) clectric field between the plates
(d)  stored energy
(e) charge on each plate

26-05
Question 674 0 39-75%
An isolated conduecting spherc whose radius R is 2.00 cm has a charge q = 16.0*10(-9) C.
What is the energy density at the surface of the sphere?
(a) 0.57 J/m**3.
(b)  0.01 J/m**3.
(c) 3.66 J/m**3.
(d) 1.22 J/m**3.
(e) 2.22 J/m**3.

Question 675 142-22%;

A parallel-plate air-filled capacitor, of area 25 cm**2 and plate separation of 1.0 mm, is
charged to a potential difference of 600 V. Find the energy density between the plates.
(a) 3.2 J/m**3.

(b) 7.4 J/m**3.

(c) 0.3 J/m**3.

(d) 1.9 J/m**3.

(e) 1.6 J/m**3.

26-05
Question 676 €36-52%
A parallel-plate capacitor has plates of area A and separation d and is charged by a battery of
a potential difference V. If the charging battery is disconnected, then the work required, 2y
external agent, to separate the plates of the capacitor to infinite distance is: [Take A =2.0
m**2,V =12 Volts, d =3.0 cm]
(a) -89 nano-J.
(b) 12 nano-J.
(c) 65 nano-J.
(d) 42 nano-J.
(e) 22 nano-J.

26-05

Question 677 (_46-47%

Three capacitors C1=>5 micro-F, C2=10 micro-F and C3= 3 micro-F are connected toa 20 V
battery as shown in Figure 8. Find the stored electrie energy in C2,

v=20v | L

__c3 I
-

Ccl
c2

Figure 8
(@)  4.0%10**(-6) J.
(b)  2.2*10%*(-4) J.
(c)  1.0*10%*(-5)J.
(d)  1.3*%10%*(-4) J.
(e) 0.3*10**(-4) J.
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26-6 Capacitor with a Dielectric

26-06
Ques 1on 678 0.56-60%¢
A certain air filled parallel-plate capacitor is connccted across a 20 V battery. When the
battery is disconnectcd and a dielectric slab is inserted into and fills the region between the
platez, the voltage across the plates drops by 12 V. What is the dielectric constant of the slab?

(a) 2.5
(b 1.7
(c) 04
d 2.1
(e) 0.6

20-00
Ques won 679 0.38-40%
A pamallel-plate capacitor is to be constructed using paper as a diclectric. If the maximum
valta:ze before breakdown is 3.2*10**3 V, what thickness of diclectric is needed? (The
dielectric strength of paper is 16*%10%*6 V/m).
(a) 0.6 mm
{(b) 0.8 mm
(c) 0.4 mm
(d 0.2 mm
(e) 0.5 mm

26-06
Qucs-ion 680

A 72-V battery is connccted across a 0.50 micro-F, air filled, parallel-plate capacitor. With the
battery still connected, the space between the plates is filled with a dielectric, whereupon the
charge on the capacitor is increased by 90 micro-C. What is the dielectric constant of the
dielectric?

{a) 2.5
(b) 1.5
(c) 5.0
(d) 4.5
(e) 3.5
26-06
Quesrion 681 0.31-52%

A 6-nicro-F air filled capacitor is connected across a 100 V battcry. After the capacitors is
fully >harged. it is immersed in transformer oil {diclectric constant of 4.5). How much
additronal charge flows from the battery if it remains connected during the immersion

process?

(a) 11 mC
(b) 037 mC
(c) 43 mC
(d 2.1 mC

(&) 3.8 mC
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26-06
Question 682
Find the WRONG statement: When a dielectric materials is inserted between the plates of an
isolated capacitor, it will provide the following advantages:
(a) Increase the maximum operating voltage of the capacitor.
(b) Increase the capacitance of the capacitor.
(c) Mechanical support between the conducting plates.
(d) Increase the maximum energy that can be stored in the capacitor.
(e) Increase the original charge on the conducting plates.

26-06
Question 683
A parallel-plate capacitor, of capacitance 1.0*10**(-9) F, is charged by a battery to a potzntial
difference of 12.0 volts. The charging battery is then disconnected and oil with dielectric
constant = 4.0 fills the inside space between the plates. The resulting potential difference in
volts, between the plates is:
(a) 3.0*%10%*(-9).
(b) 1.0*10%*(-9).

(c) 48.
(d) 12
(e) 3.

26-06
Question 684 051-44%
Consider an isolated capacitor of capacitance CO and charge Q0. Which of the following
statements is true when a dielectric slab is inserted between the plates of the capacitor?
(a) The energy stored in the capacitor does not change.
(b) The potential difference across the capacitor does not change.
(¢)  The capacitance goes to zero.
(d) The capacitance of the capacitor does not change.
(e) The charge on the capacitor does not change.

26-06
Question 685 051-35%

A parallel plate capacitor, with the space between the plates filled with polystyrene, has ¢
capacitance of 10 nano-F. If the separation between the plates is 3.5 cm and the dielectric
constant of the polystyrenc is 2.6, what is the area of each plate?

(a) 2.50 m**2

(b)  0.11 m**2

(c) 0.04 m**2

(d) 15.2 m**2

(c) 1.20 m**2

26-06
Question 686 0 49-53%%
The potential difference between the plates of an isolated, charged capacitor is Vo. A slas of
dielectric material is inserted filling completely the space between the plates. The potential
difference across the capacitor is now Vo/2. Find the dielectric constant of the material.
(a) 2

(by 4
) 05
(d 16

() 8
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26-06
Quedion 687 0.63-44%
Thc <pace between the plates of a 2.0-nanoFarad parallel-plate capacitor is completely filled
with 1 dielectric of dielectric constant k = 5. A battery is used to charge the capacitor to a
peter tial difference of 100 V. Then the battery is disconnected and the diclectric is pulled
comyr letely out of the capacitor. What is the final cnergy storcd in the capacitor ?
(a) 0.5*%10%*(-5) 1
(b) 1.0*10**(-5)J
(ci 2.0*%10**(-5)]
(d)  5.0%10**(-5)J
(ey  0.2*10%*(-5)]

26-06
Question 688 0.14-79%
An a7 filled parallel-plate capacitor has a capacitance of 1.00¥10**(-12) F. The plate
separation is then doubled and a wax dielectric is inserted, completcly filling the space
batween the plates. As a result the, capacitance becomes 2.00*10**(-12) F. The diclectric
constnt of the wax is;

(a) 0.50.
(b 8.00.
(cl 0.25.
(d) 4.00.
(e) 2.00.
26-00
Ques_ion 689 0.00-0%

A parallel-plate capacitor has an area A and a scparation d. Find its capacitance if it is filled
with wo dielectrics as shown in figure 3. [Co is the capacitance of the air-filled parallel-plate
capacitor. K1 = 3 and K2 = 1.5 are the dielectric constants]

Y 2473
-+ oot} >
‘ 7 &
(K ] K; d
-t S O
[
(a) 3*Co.
(b) 6*Co.
(c) Co.
(dj 4*Co.
(e) 2*Co.
26-06
Ques .won 690 0.25-66%

A pamllel plate capacitor is fully charged to potential V. A dielectric with dielectric constant
k = 4 is inserted between the plates of the capacitor while the potential difference betwecen the
plates remains constant. Which one of the following statements is INCORRECT?

(a) The capacitance increases by a factor of four.

(b) The electric field between the plates increases by a factor of four.

(¢}  The energy density remains unchanged.

(d»  The stored energy increases by a factor of four.

(e) The charge on the capacitor increases by a factor of four.
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26-06
Question 691 0.40-56%
A 25 micro-F parallel plates capacitor is constructed using Pyrex glass as a dielectric. If the
thickness of the Pyrex glass sheet is doubled, calculate the new capacitance of the capacitor.
(Dielectric constant of Pyrex Glass = 5.6)
(a) 50.0 micro-F.
(b) 30.2 micro-F.
(c) 100 micro-F.
(d) 6.25 micro-F.
(e) 12.5 micro-F.
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Chapter 27  Current and Resistance

27-2  Electric current

2702
Queztion 692 (.39-33%
Tae sum of the currents entering a junction equals the sum of the currents leaving that
junc ton is a consequence of:
(a) Newton's second law
(f)  Coulomb's law
(c) conservation of charge
(¢}  Ampere's law
(e) conservation of energy
27-02

Queztion 693

[f 4.7*10**(16) electrons pass a particular point in a wire every minute, what is the current in
the wire?

(a) 2.9*10%*(-3) A.

(b) 0.1*%10%*(-3) A.

(c) 1.3*10%*(4) A.

(@)  2.9*10**(-5) A.

(e) 4.7*10**(-3) A.

27-02

Question 694

A pcrtion of a circuit is shown in figure (6), with the values of the currents given for some
bran:hes. What is the direction and value of the current 1?
]_.m

L e

b

1

Figure 6
(a) Up, 4A.
(b) Down, 4 A.
() Down, 2 A.
(d) Up, 6 A.
(c) Down, 6 A.

27-02
Question 695 0.54-55%
Conduction electrons move to the right in a certain wire. This indicates that:
(2) the current density points to the left but the direction of the electric field is unknown.
(b)  the current density and the electric field both point to the right.
(c) the current density points to the right but the electric field points to the left.
(d) the current density points to the left but the electric field points to the right.
(e) the current density and the electric field both point to the lefi.
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Question 696 0.03-20",

Three wires are joined together at a junction. A 0.40-A current flows toward the junction from
one wire and a 0.3-A current flows away from the junction in the second wire. The current in
the third wire is

(a) 0.10-A, toward the junction.

(b)  0.70-A, toward the junction.

(c) 0.10-A, away from the junction.

(d)  0.70-A, away from the junction.

(e) 0.30-A, toward the junction.

| 27-3  Current Density |
27-03
Question 697 0.41-39%,

A cylindrical wire of radius R = 2.0 mm has a uniform current density J = 2.0*[0**(5)
A/m**2, What is the current through the portion of the wire between radial distances R/3 and
R/27 (see figure 1)

(a) 0.35 A.
(b) 531 A.
(c) 1.95 A.
(d 373 A.
(e) 9.11 A.
27-03
Question 698 0.45-307%
A conducting wire has a length of 10 m and is made of a material with a resistivity of
1.0*10**(-8) ohm*m. What is the current density in the wire if the potential difference
between its ends is 0.50 V?
(a) 5.0*10**(-10) A/(m**2)
(b)  5.0*10**(-8) A/(m**2)
(c) 5.0*10**(-9) A/(m**2)
(d)  5.0%10%*6 ~ A/{m**2)
(e) 5.0¥10**8 A/(m**2)
| 27-4  Resistance and Resistivity
27-04
Question 699 0.53-60%

A 10-m long wire has a cross section area of 0.5 mm**2. The material of the wire has a
resistivity of 5.0*10**(-8) ohm*m at 20 degree-C. A potential difference of 1.0 V is
maintained across the ends of the wire. If the resistance changes by 0.3 ohms for a
temperature change of 60 C-degree, what is the temperature coefficient of resistivity of this
material?

(a) 7.8%10%*(-4) /C-degree

(b) 1.7*10**(-3) /C-degree

(c) 3.9*10**(4) /C-degree

(d)y  5.0*10%*(-3) /C-degree

(e)  2.5*10**(-3) /C-degree
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27-04
Question 700 0.54-41%
At 40 degrees-C the resistance of a gold wire is 80 Ohms. What is the resistance of the same
wire at 60 degrees-C? (Alpha(gold) = 3.4*10**(-3) /C-degrces).

(a) 98 Ohms
(b) 90 Ohms
(c) 85 Ohms
(d) 88 Ohms
(e) 95 Ohms
27-04
Question 701

A wire having a resistance of 3 Ohms is stretched so that its length is tripled while its volume
remains unchanged. The resistance of the stretched wire is:

(a) 9 Ohms
(b) 1 Ohm
(c) 3 Ohms
(d) 1/3 Ohm
(e) 27 Ohms
27-04
Question 702 0.48-41¢%,

Determine the radius of an aluminum wire which has a resistance of 33 Ohms per 1000 m of
length of the wire. (Resistivity of aluminum is 2.8* 10**(-8) Ohms*m.)

(a) 1.0 mm
(b) 0.76 mm
(c) 2.2 mm
(d) 0.52 mm
(c) 0.11 mm
27-04
Question 703 0.38-54%
A metallic wire has the smallest resistance when it is
(a) thick, long and hot.
(b) thick, short and cool.
(¢) thin, long and hot.
(d) thin, short and cool.
(e) thin, short and hot.
37-04
Question 704 0.29-36",

A caoper cable is to be designed to carry a current of 3 A with a power loss of 2 milli-watts
per meter. What is the required radius of the copper wire? (resistivity of copper 1s 1.7* [0**(-
&) o1ms-m.).

(a) 49 cm
(b) 0.36 cm
(c) 36 cm
(d) 049 cm

(e) 3.6 cm
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27-04
Question 705
For an Ohmic conductor of length L and radius r, which one of the following statements -s
FALSE:
(a) Resistivity has a units of Ohm.m.
(b) with increasing the length L the resistance increases.
(c) The voltage across the conductor increases linearly with the current passing through it.
(d) with increasing the temperature of the conductor the resistance increases.
(c) with increasing the radius r the resistance increases.

27-04
Question 706
At what temperature would the resistance of a conductor be double its resistance at 30 degrees
Celsius? [The temperature coefficient of resistivity of the conductor is 2.0*10*#(-2) K**-1]
(a) 80 degrees Celsius.
(b) 50 degrees Celsius.
(c) -20 degrees Celsius.
(d) 60 degrees Celsius.
(e) 20 degrees Celsius.

2704
Question 707 039-39%
A solid piece made of copper has the shape and dimensions shown in figure (6). Determiae
the resistance for the current that flows through the solid in the z-direction. (resistivity of
copper = 1.69*10**(-8) ohm-meter).

Fipare 6
(a) 8.5*10**(-7) ohms.
(b) 2.1*10**(-7) ohms.
(c) 3.4*10**¥(-6) ohms.
(d) 2.9*10**(-5) ohms.
(e) 8.5*10**(-6) ohms.
27-04
Question 708 0 54-35%

At 20 degree C, a 100-W light bulb has a resistance of 12 ochms. To increase the resistance of
the light bulb to 48 ohms, the temperature of the filament should be: [Assume the temperature
coefficient of resistivity of the filament is constant and = 0.006 (degree C)**(-1)].

(a) 576 degree C.

(b) 500 degree C.

(c) 520 degree C.

(d) 150 degree C.

(e) 654 degree C.
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27-04
Question 709
A ccpper wire "1" has a length L1 and diameter d1. Another copper wire "2" has a length L2
and Jiameter d2. At constant temperaturc, the second conductor has smaller resistance if:
(a) d2=dland L2 > L1.
() d2<dlandL2<LI.
(c) d2 <dl and L2=L1.
(d) d2>dlandL2<LI.
(e) d2>dland L2 > LI.

2704
Quesition 710
A cylindrical copper rod has resistance R. It is reformed to half of its original length with no
charge in the volume. It's new resistance is:

(a) 2*R.
(o) 8*R
(¢) R
(d) R/4.
(e) R/2.
27-04
Question 711 1).63-50%,

A ccpper wire of cylindrical shape has resistance R. What is the resistance of a second wire,
madz of the same matcrial, that is twice as long and has twice the diameter ?

(a) 4R
(» 2R
(c) R/2
(d) R/4
(e) R
27-04
Question 712 0.36-45%

A ber of copper is heated from 280 K to 300 K. Which of the following statements is NOT
TRLE?

(a) Its mass will remain unchanged.

(b) Its density will increase slightly.

{c) Its weight will remain unchanged.

{d) Its electrical resistance will increase slightly.

(c) Its length will increase slightly.

27-04
Question 713 0.47-58%
A 2(% increase in the resistance of a copper wirc was noticed when its temperaturc was
raised above room temperature. Find the final temperature of the wire if the temperature
cocfficient of resistivity for copper is 4.0*10** (-3) /K. [Assume the room temperature = 290
K]

(@) 300K
(®) 351K
() 340K.
() 999K.

(&) 322K
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27-04
Question 714 0.::3-46%
The resistivity of nichrome wire is 1.0*10**(-6) Ohm.m. Calculate the length of wire needed
for a 1200 watt electric heater that is connected across a 120 V potential difference. [The
wires radius is 0.40 mm]

(@) 4.5
by 8.0
(c) 6.0
d 15
(&) 3.0

BBEBB

27-04
Question 715 0.-0-32%
Figure 7 shows three cylindrical copper conductors along with their face areas and length.
Rank them according to the current through them, greatest first, when the same potential
difference V is placed across thfir lengths.

[T
®
G
ih
N1
Bh

(a) 1,3 and 3.
(b) 2,1 and 3.
(c) 1,2 and 3,
(d) 3,2 and 1.
(e) 1,3 and 2.

27-04
Question 716 0..0-26%
What diameter must a copper wire have if its resistance is to be the same as that of an equal
length of an aluminum wire with 3.26 mm diameter? [Resistivity of aluminum = 2.75* 10=*(-
8) Ohm.m; Resistivity of copper = 1.69*10**(-8) Ohm.m;]

(a) 2.6 mm,
(b) 3.3mm.
(c) 4,0 mm.
(d) 8.3 mm.
(e) 10 mm.

[275  Ohm's Law |

27-05
Question 717 0.1-35%
A hair dryer of resistance 80 ohms is plugged into a 120-V line. The charge passing throuzh it
in one hour is:
(a) 900 coulombs.
(b) 1.5 coulombs.
(c) 5400 coulombs.
(d) 2400 coulombs.
(e) 90 coulombs.
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27.05
Quescion 718 0.45-37%
A poential difference of 9.0 V is applied across the length of a cylindrical conductor with
radius 2.0 mm. Calculate the current density if the conductor has a resistance of 90 ohms.
(a) 5.0%10%*3 A/m**2.
(by  2.3*10**7 A/m**2,
(c) 6.0%10**3 A/m**2.
(dy  2.0*10**3 A/m**2.
(e} 8.0*%10**3 A/m**2.

27-05

Quesion 719 0.42-10%,

A curent of 5.0 A exists in a 10 ohms resistor for 5.0 min. How many electrons pass through
any cross section of the resistor in this time?

@  6.1*%10**23
(b)Y  7.8*¥10**21
(i 9.4*10**21
(d)  1.2%10%*21
(e} 3.3*10%*22

27-05
Quescion 720 0.33-18%
If 5.C0*10**21 electrons pass through a 20.0-ohm resistor in 10.0 minutes, what is the
potertial difference across the resistor?
(ad 267V
(by 323V
(ci 214V
(d 3541V
(e} 374V
27-7 Pawer in Electric Circuits “
27-07

Question 721
The filaments of two tungsten bulbs A and B are made with wires of the same length. At 110

Volts, the power dissipated from A and B are 400 W and 100 W, respectively. Ignore the
varia:ion of resistance with respect to temperature. The ratio of the diameter of filament A to
the d ameter of filament B is

(ai 4:1,
(b 1
(c) 1:4.
(D) 1:2.
(e) 2:1.
27-07
Question 722 0.51-63%

How many electrons pass, in 10 minutes, through a light bulb rated at 30 W when it is
opercted at 120 V?

(a) 7.8*10**20 electrons

(b) 6.5*10**20 electrons

(©) 7.8%10**21 electrons

(d)  9.4*10**20 electrons

() 2.2*10**21 electrons
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2707
Question 723
In one hour, how many clectrons pass between the terminals of a 12-V car battery when a 96
waltts headlight is used?
(a) 2.8%10**23 electrons
(b)  2.6*10**19 electrons
(c) 5.0%10%*19 electrons
(d) 1.8¥10%**23 electrons
(e) 6.6¥10**22 electrons

27-07
Question 724
An electric device, which heats water by immersing a resistance wire in the water, genera‘es
300 J of heat per second when an electric potential difference of 12 V is placed across its
ends. Whalt is the resistance of the heater wire?

(a) 0.58 Ohms
(b) 2.1 Ohms
(c) 0.94 Ohms
(d) 0.48 Ohms
(e) 0.81 Ohms
2707
Question 725 0.23-39%
A light bulb 1s rated at 30 W and operates at 120 V. How much charge passes through this
bulb in 1 minute?
(a) 12 Coulombs
(b) 120 Coulombs
(c) 15 Coulombs
(d) 7.0 Coulombs
(e) 19 Coulombs
2707

Question 726

In one hour, how many electrons pass between the terminals of a 12-V car battery when a 96
watts headlight is used?

(a) 2.8*10**23 electrons.

(b) 6.6%10**22 electrons.

(c) 1.8*10**23 electrons.

(d)  2.6*10**19 electrons.

(e) 5.0%10**19 electrons.

27-07
Question 727
A resistance operated at 110 Volts has a power output of 100 Watt. What is the percentage
increase of the power if the voltage increase to 121 Volts. (Assume that the resistance sta¥s
constant.)

@  0.9%.
by  21%.
©  11%.
d)  25%.

(e) 3.7%.
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27-07
Question 728
If 11 Volts is applied to a wire, the current density i1s 1.5*10**6 A/m™**2. If the resitivity of
the wire is 48.2*%10**(-8) Ohm.m, the length of the wire is:

(a) 19 m.
(b) 38m.
(c) 152 m.
(d) 76 m.
() 254 m.
27-07
Question 729

An e ectric device, which heats water by immersing a resistance wire in the water, generates
[53 . of heat per second when an electric potential difference of 12 V is placed across its
ends. What is the resistance of the heater wire?

(@ 0.58 Ohms

(b)  2.10 Ohms

(c) 0.94 Ohms

(d  0.48 Ohms

(e) 0.81 Ohms

27-07
Question 730 0.20-22%
At T =20 degrees-C, the length of a wire is 10 m, and its cross sectional area 1s 0.50 mm™**2,
A po:ential difference of 1.0 V is maintained across the ends of the wire. The resistance of the
wire changes by 0.30 chms for a temperature change of 50 Celsius degrees. what 1s the
temp=rature coefficient of resistivity of the wire 7 At T = 20 degrees, the resistivity is
5.0% 0**(-6) ohm*m.

{(a) 6.0*10%*(-4) degrees**(-1)
(b) 15*%10%*(-3) degrees**(-1)
{c) 15%10%*(-4) degrees**(-1)
(d) 6.0*10**(-5) degrees**(-1)
(e) 15*%10**(-5) degrees**(-1)

27-07
Quesiion 731 0.31-42%
A cuent of 0.300 A is passed through a lamp for 2.00 minutes using a 6.00-V battery. The
energ v dissipated by the lamp during the 2.00 minutes is:

(a) 36.01
(b) 216 1
(c) 1207
(d) 1.80)
(e) 20.0]
27-07
Question 732 0.43-72%,

A coaper wire of cross sectional area 3.00%10**(-6) m**2 and length 4.00 m has a current of
2.25 A uniformly distributed across that area. How much electric energy is converted to
thermal energy in 10.0 minutes ? [The resistivity of copper is 1.68*10**(-8) ohm*m]|

@ 3027
(b)  68.0]
¢y 2171
d 0501

(e) 13.6]
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27-07
Question_ 733 0.32-44%
A heater element of resistance 10**3 Ohm is constructed to operate at 110 V. How much
thermal energy is produced in one hour by the heater?
(a) 6.2*10*%*5 J.
(b) 2.2¥10%*7 J.
{©) 1.9%10**5 J.
(d) 5.1%10%%2 J.
(e) 4.4%10%*4 J.

27-07
Question 734 052-47%
An unknown resistor dissipates 0.50 W when connected to a 3.0 V potential difference. How
much will this resistor dissipate when connected to a 1.0 V potential difference? (Assume that
the value of the resistance does not change).

(a) 0.056 W
(b) 1.5 W
(c) 0.50 W
(d) 6.0 W
(e) 0.17 W
27-07
Question 735 056-29%

A potential difference (V) is applied across a cylindrical metallic wire of radius r and length
L. Both V and L are doubled, but r is halved. Which of the following statements is
CORRECT?

(a) The power dissipated will increase by a factor of 8.

(b) The power dissipated will increase by a factor of 4.

(c) The power dissipated will decrease by a factor of 16.

(d) The power dissipated will decrease by a factor of 2.

(e) The power dissipated will increase by a factor of 2.

27-07
Question 736 029-73%
A heating coil is immersed in a 0.2 kg of cold water. The coil is connected to a 12 V supply
and a current of 5 A flows for 140 seconds. Calculate the temperature increase of the watzr.
[Specific heat of water is 4200 J/(kg*K)]

(a) 12 K.
(b) 10 K.
(c) 30 K.
(d) 5 K.
(e) 15 K.
27-07
Question 737 059-52%

A 500 W electric heater is designed to operate from a 120-V power supply. The line voltage
decreases and the heater takes only 459 W, Find the voltage drop in the line voltage
(Assuming the resistance is constant).

(a) 10 Volts.

(b) 5 Volts.

() 2 Volts,

(d) 15 Volts.

(e) 3 Volts.
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27-07

Ques-ion 738 0.45-23%
A 128)-W heater is used to heat 2.0 kg of water from 30 degrees Celsius to 80 degrees
Celsi s. What is the minimum time in which this can be done? [specific heat of water = 4.181

kl/(kg*K)]
(a) 418 s.
(b) 60s.
{c) 696 s.
{(d) 348s.

() 120s.
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Chapter 28  Circuits

ﬁ8—3 Calculating the Current in a Single-Loop Circuit J
Question 739 0.37-56%

Kirchoffs two laws for electric circuits can be derived by using certain conservation laws. On
which conservation laws do Kirchoffs laws depend?

(2) charge ; mass.

(b) current ; charge.

(c) charge ; energy.

(d) current ; angular momentum.

(e) mass; energy.

28-03
| 28-4  Other Single-Loop Circuits ]
28-04
Question 740
A battery is connected to a resistor, and a current of 4.0 A exists in the circuit. When an
additional 15-Ohm resistor is added to the circuit in series with the original resistor, the
current drops to 1.0 A. What is the emf of the battery?
(a) 15 Volts.
(b) 25 Volts.
(c) 50 Volts.
{d) 20 Volts.
(e) 30 Volts.
28-04
Question 741 0.48-37%,
Three resistors, of resistance 2.0 Ohm, 4.0 Ohm and 6.0 Ohm, are connected to a 24 Volt
battery as shown in figure (2). The power dissipated in the 2.0 Ohm resistor is:
20 40 6
AV AAA N — AAAA —
!
24V 1|
Figure (2)
(a) 8 W.
b) 4W.
(c) 24 W,
(d) 12 W.
(e) 48 W,
28-04
Question 742 024-51%

Two light bulbs, of 25 Watts and 100 Watts, are connected in series to 110 Volts source.
Which of the following statements is correct:

{a)  The current in the 100 Watts bulb is greater than that in the 25 Watts bulb.

(b) The current in the 100 Watts bulb is less than that in the 25 Watts bulb.

(c) The current in the 100 Watts bulb is the same as that in the 25 Watts bulb.

(d) Each bulb will have a potential difference of 55 Volts.

(e) Both bulbs will light with equal brightness.
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28-04
Ques-ion 743 0.28-58%
An electrical source with internal resistance r = 2.0 Ohm is used to operate a lamp of
resistance R = 18 Ohm. What fraction of the total power is delivered to the lamp?
(a 0.8.
(b 0.
(c. 1.
(d. o
(e 0.

| 28-5 Potential Differences |

Moo

28-05
Ques-ion 744 0.49-47%
In Figure 4, if I = 1.5 A in the circuit seement shown. what is the potential difference Vb-Va?
2% 12V

20
ao—lr—ll—:—m—o—“—b!—. b

(a;
(b,
(c,
(d.
(e

LA
SINP ey
<<

28-05

Qvesrion 745 0.39-43%

In Figure 3, the current in the 3 ohms resistor is 4 A. The potential difference Vb - Va is:
20

30 A 12V
a I=4A —AAAA : [ b

20
Figure 3

(¢ 28V

28-05
Ques-ion 746 - 0.12-65%
If he current I in figure (5) is equal to 4.0 A, then the potential difference between point 1 and
2,1e.(V2-VI1),is:
——rAn
1

:
I
-

(a - 24 Volts.

(b: 24 Volts.
(c 40 Volts.
(d"  -40 Volts.

(e Zero.
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28-05
Question 747 0 42-69%
A battery is connected across a series combination of two identical resistors. If the potential
difference across the terminals of the battery is V, and the current in the battery is I, then
(a)  the potential difference across each resistor is V and the current in each resistor is I/2.
(b) the potential difference across each resistor is V/2 and the current in each resistor is I.
(c) the potential difference across each resistor is V/2 and the current in each resistor is

12.

(d) the potential difference across each resistor is V and the current in each resistor is 1.
(e) the potential difference across each resistor is V/2 and the current in each resistor is 2.

28-05

Question 748 0 50-48",

In figure 5, the current in the 5.0-ohm resistor is 3.0 A. What is the potential difference Va -
Vb?

L]
v
-
-
-1
-
-

(a) +30V
(b) -60V
(c) +60V
d) +54V
(e) -30V

28-05
Question 749 0 52-25%
In figure 2, a battery of emf of 12-Volt and intcrnal resistance of r = 3.0 Ohm is connected to
a bulb of resistance R. If the bulb will light at a steady current of 0.1 A, what should the value
of R be?

Figme 2 12V
(a) 117 Ohm.
(b) 40 Ohm.
(c) 200 Ohm,
(d) 130 Ohm.
(e) 35 Ohm.
28-05
Question 750 0 38-50%

The current in single-loop circuit is 5.0 A. When an additional resistance of 2.0 Ohm is added
in series, the current drops to 4.0 A. What was the resistance in the original circuit?
(8 6.0 Ohm.

(b) 1.0 Ohm.
(c)  8.00hm.
() 2.0 0hm.

(e) 4.0 Ohm.
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28-05
Question 751 0.42-22%
In the circuit shown in figure 1, calculate potential difference VB-VA. The points A, B and C
are taree junctions. [Take the current [=2.0 A]

| T

Figure(1)
@@ 12V
(b) 9.0V.
) T0V.
@ 11V
&) 8.0V.

[ 28-6  Multi-Loop Circuits

28-06

Question 752
In fizure (4) V=14 Volts, R1=2-Ohm, R2=10-Ohm, R3=4-Ohm and R4=6-Ohm. Find the

current passing through R1.

R,

Figure #

v
L.
I

Ry
AN
4

(@) 2A.
(b) 3A.
(c) SA.
(d) 9A.
(e) I A.

28-06
Question 753
In fizure (1), find the magnitude and direction of the current passing through the 3 Ohm
resisior.
t|,-
ll

12V L4

kA & A e v

o, —p—

(a) 12 A, downwards.
(b) 6 A, downwards.
(c) 3 A, upwards.

(d) 4 A, upwards.

(e) 9 A, downwards.
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28-06
Question 754
The equivalent resistance between terminals a and b in Figure (2} is 65 Ohm. Calculate the
value of the resistor R.

o
a

R
=
a.
00
B 404}
—AW—
igim 7
(a) 60 Ohms.
(b) 40 Ohms.
(c) 25 Ohms.
(d) 10 Ohms.
(c) 80 Ohms.
28-06

Question 755 061-51%
What is the power dissipated in the 3-Ohm resistor shown in Figure 37

sl ERY $ 0§ @

0
Figure3
(a) 72 W
(b) 36 W
(c) 22W
(d) 12W
{e) 27TW
28-06

Question 756 (42-48%
Find the value of R in the circuit shown in Figure 5.

t=2n

—— my —_—

— TV t 200
Figure$5

(a) 5 Ohms
(b) 8 Ohms
(c) 2 Ohms
(d) 1 Ohms

{(e) 7 Ohms




| General Physics Multiple-Choice Questions Ataial NaeorKhot s 02903 182

28-06
Question 757
Calculate the voltage E of the batterv shown i:? clz: ieure 1.
— — PAR
PAAR
60
0 % %1 Q
—|
I1=2A e
FIGURE 1
(a) 30
(b) 10V
(c) 40 V
d 20V
(e) 50V
28-06
Question 758

The ight bulbs in the circuit of Figure 2 are identical. When the switch S is closed, then:

2V ——

S < A 12V
d/‘. T
_ o B 12V
FIGURE 2

(a) nothing changes to the intensity of the light bulbs.
(b) the intensities of both light bulbs increase.
(c) the intensity of light bulb B increases while the intensity of light bulb A decreases.

(d) both light bulbs turn off.

(e) the intensity of light bulb A increases while the intensity of light bulb B decreases.

28-06

— 12¥%

%40

Question 759
The circuit in Figure 3 has been connected for a long time. Find the potential difference Vb -
Va. ‘
L
103
50
[} ' ga— ;v‘J_
1
a
FIGURE 3
(2) 12V
(b) 10V
(c) 3V
(d) 2V
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28-06

Question 760 0. 1-36%

Consider the circuit shown in Fieure 2. What is the value of current in the 3-ohms resistor?
1
VA
T

VAN

20 30
Fiowre 2
(a) 1.8 A
(b) 10 A
(c) 025A
(d 55A
(e) 36A
28-06
Question 761
In figure (3), if R = 2 Ohms, at what rate is the thermal energy being generated in the 4*R
resistor?
R
AAN
pmizy
T i £R
NAN
2R
Figre 3
(a) 8 Watts.
(b) 16 Watts.
(c) 64 Watts.
(d 24 Watts.
(e) 12 Watts.
28-06
Question 762

For the circuit shown in figure (4), if Va-Ve =20 Volts, what is the potential difference V-
vd?

00 a 100 b
- AR
-]
1 oV o
ANAA
d X c
Figre 4

(a) -55 Volts.
(b) 25 Volts.
(c) ~25 Volts.
(d) 35 Volts.

(e) 55 Volts.
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28-06
Question 763
In fizure (2), if Vc-Vd=6.0 Volts. what is the emf of the batterv?
40 ;
e ___ 20 g 30 g
d
Figure 2
(a) 10.8 Volts.
(b) 13.9 Volts.
(c) 11.7 Volts.
(d) 961 Volts.
{e) 18.2 Volts.
28-06
Quession 764
Finc the values of the currents in figure (3).
70 50
—AA AN
1r I T__ 4V L 3!
Iz
(| T_ ¥
' |
0% 6V
Fiqure 3
(a) IT=2A,12=-2 A, 13 = zero.
(b) IN=2A1R2=2A13=4A.
(c) I1=2A,12=2A,13=4A.
(d) I=-2A,12= 2 A, 3= zero.
(c) IN=2A1D=2A13=4A.
28-06
Question 765

Which of the following statements are WRONG:

1. In order to achieve the lowest resistance from several resistors, they should be

connzcted in parallel.

2. In order to achieve the lowest capacitance from several capacitors, they should be

connected in parallel.

3. The resistance of a conductor does not depend on temperature.

4. A dielectric increases the capacitance of a capacitor.
5. The electric flux through a closed surface is always zero.

(a) 2,3 and 5.
(b) I and 4.
(©) I and 3.
(d 2and4.

(&) 1,2and3.




| General Physics Multiple-Choice Questions  aatsiNasser-knatoso-2005 135 1

28-06
Question 766 0.33-29%
The current in the 8.0 Ohm resistor shown iérhthe circuit of fieure (3) is:
12V A 40
— 120 [
s ATA"
W
802
Figure (3)
(a) 24 A.
(b) 30 A.
(©) 1.5 A.
(d) 0.67 A.
(e) 04 A,
28-06
Question 767

In figure (5), all the resistors have a value of 2 Ohms. The battery is ideal with an emf= 15 V.
What is the potential difference across the Kesistor R3?

—AAA—

R R

o)
Ormeiie-
¥ Es
1
=
e

Ry
Lawy
Figure 5
(a) 5.0 Volts
(b) 2.5 Volts
(c) 3.0 Volts
{d) 1.5 Volts
(e) 15 Volts
28-06
Question 768
The current in the 5.0-ohm resistor in the circgltijt s:ghown in figure (7) is:
wy | L—wp— 400
et |— 120
‘v‘r‘v ‘v‘"r
3.0 5
Fiquae 7
(a) 0.42 A.
(b) 5.0 A.
(c) 24 A.
(d) 3.0 A,

(&) 0.67A.
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28-00

Question 769
In figure (8), what is the potential difference Vz;—Vh

12V

Fiqure 8
(a)

?é?
d

)
e)

mmgsc\
<<2Z<

28-06
Quertion 770 0.53-51%
Ir fizure 6: R1 = 2.0 ohms, R2 = 4.0 ohms, R3 = 8.0 ohms, E1 = 2.0 volts, E2 = 4.0 volts and
E3 = 6.0 volts. What is the rate of enerov dissinationin R1 ?

"_Wv € €
R, =44,
‘ vt""; i,
R ;il_.
ANV T
FIGURE 6
(a% 032 W
(b 008 W
2c) 024 W
d) 040W
(e) 0.16 W
28-06
Question 771 0.41-65%

A mtal wire of resistance R is cut into three equal pieces that are then connected side by side
tc fam a new wire the I_en%th of which is equal to one-third the original length. What is the
resigdance of the new wire 7

(a; R/3
(b R/9
(©) 3*R
(d) 9*R
(e) R
28-06
Question 772 0.3641%

Whet maximum power can be generated from an 18-V battery using any combination of a
6 0-ohm resistor and a 9.0-ohm resistor 7

(a; 711W

54 W
c) S80W
d 22W

(e) SOW
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28-06
Question 773 0.50-35%
For the circuit shown in figure 4, find the potential difference VA - VB, if 11 =3.0 Aand I3 =
4.0 A.

f) __...I'l _ A
- . 253
26V >0
T |
g —
Figure 4
(a) -30V
(b) +20V
(c) -20V
(d) +32V
(e) -32V
28-06
Question 774 0.35-65%
The resistance between points a and b in figure 5 is 60 ohms. What is the value of R ?
R
(=1
a 2
b
o ]
Figure 5
(a) 42 ohms
(b) 0.5 ohms
(c) 18 ohms
(d) 10 ohms
(e) 50 ohms
28-06
Question 775 0.35-34%
Calculate the power dissipated in the 6.02-cg>£1m resistor in figure 6.
—AA
34
18 V=
60
A —
40 Figure 6
(a) 30 W
(b) 1.5W
(c) 1.7W
(d 23 W

(e) 34W
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Question 776
In figure 3, if R = 10 Ohm find the current in R.

(a)
(b)
(c)
(d)
(c)

0.2 A

-04A.
- 1.1 A

0.4 A.

-0.2ZA.

E=10Q

28-06
0.41-55%

Question 777
What is the power dissipated in 4.0 Ohm resistor in Figure 4.

(a)
(b)
(c)
(d)
(©

3.0
9.0
4.

1.2

W
W.
3 W.
W
W

AN

.mg

gliﬂ

712

0V —

Figure 4

28-06
0.44-61%

Question 778
A 6-V battery supplies a total of 48 W to two identical light bulbs connected in parallel. The

resictance (in chm) of each bulb is

(a)
(b)
(©)
(d)
(¢)

L5
3.0
4.0
1.0
0.7

28-00
0.5-44%
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28-06

Question 779 0.36-59%

Find the potential difference (VB-VA) between points B and A of the circuit shown in figure
“)

A 5 B
BE—rAy
wy g 15 &
15 Q 150
Figure 4
(a) 10 volts.
(b) 20 volts.
(c) 5 volts.
(d) - 10 volts.
(e) - 5 volts,
28-06
Question 780 0.51-61%
Find the value of R1 in the circuit of figure (5)
R1 . 204
, >
I j
304 I
R=100)
0V 2 f v ?
Flaure 5 ;
(a) 6.0 ohms.
(b) 8.0 ohms.
(©) 4.0 ohms.
(d) 9.0 ohms.
() 2.0 ohms.
28-06
Question 781 0.38-73%

A single loop circuit contains a resistance R and an ideal battery. 1f a second resistor is
connected in parallel with R:

(a) the voltage across R will increase,

(b}  the equivalent resistance of the circuit will increase.

(c})  the total current through the battery will increase.

(d) the current through R will decrease.

G) the rate of energy provided by the battery will not change.
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28-06

Quertion 782 0.24-81%
Thre= resistors and two batteries are connected as in figure 3. What is the magnitude of the
current through the 12-V battery?

1605

50
FIGURE3

(a) 030A
(b) 0.15A
© 052 A
(d) 082A
(e) 0.67A

28-06
Question 783 0.43-41%,

Three resistors are connected as shown in figure 3. The potential difference between points A
and 3 is 26 V. How much current flows through the 4-Ohm resistor?

200
I
—» —
A om B
4.0 2
Figure 3
() 87A
b) 40A
() 100A
(d 60A
() 20A
28-06
Question 784 0.52-43%,

In the circuit shown in figure 4, I=0.65A and R=15 Ohms. What is the value of the emf of the
battery?

@@ 65V
(b) 17V
() 34V
d 39V

(e) 25V
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28-06
Question 785 0.42-40%
In the circuit shown in figure 5, what is the current in the 8.00-Ohm resistor?
L1 1]
R
T
AmNE o0 fem
300A]] ] TismoA
Figure 5
(a) 11.25 A to the right
(b)  3.38 A to the left
(c) 11.25 A to the left
(d)  2.25 A to the right
(e) 2.25 A to the left
28-06
Question 786 027-23%

A number of 240-Ohms resistors are connected in parallel to a 120~V source. If the maximum
current allowed in the circuit is 9 A, determine the largest number of resistors, which can be
used in this circuit without exceeding the maximum current.

(a) 9.
(b) 25.
(c) 36
(d) 18
(e) 34
28-06
Question 787 0.44-35%,

In figure 6, three identical light bulbs are connected to a battery. Which one of the followang
statements is CORRECT?

Figure &

(a) The smallest current passes through A.

(b) The current through all resistors is the same.
(c) The largest current passes through A.

(d) The largest current passes through B.

(e) The largest current passes through C.

| 28-7 The Ammeter and the Voltmeter ||

| 28-8 RC circuits ||

28-08
Question 788 0.48-50%
A capacitor in an RC circuit is charged to 85% of its maximum value in 2.4 s. What is the
time constant of this circuit?

(a) 24s
(b) 1.9s
(c) 1.3s
(dy 29s

(e} 0.9s




l General Physics Muitiple-Choice Questions Al Nesisr TR bt - 005 192

28-08
Quegtion 789
A 4.00 micro-F capacitor is charged to 24.0 V. Find the charge on the capacitor 4.00 milli-

secomds after it is connected across a 200-Ohm resistor.
(a) 100 micro-C
(b) 0.647 micro-C
(c) 15.5 micor-C
(d) 2.45 micro-C
(e) 0.324 micro-C

28-08
Quegtion 790 0.32-28%
Which one of the following statements is WRONG:

(a) The emf of a battery is equal to the terminal voltage when there {s no current passing
through the battery.

(b)  Two resistors connected in parallel have the same potential difference across them,

(c) Kirchhoff's rules are statements of conservation of charge and energy.

(d) A charged capacitor connected to a resistor will discharge faster when the resistance is
increased.

(e) If the voltage is held constant across a resistor, the power dissipated in the resistor

decreases when the resistance increases.

28-08

Question 791 0.50-37%

A cetain capacitor (initially uncharged), is connected in in series with a resistor and a battery.
After, being charged for 10 ms the charge on the capacitor is half of its maximum value. What
is the time constant (RC) of the circuit?

(a) 2.24 milli-s

(b)  45.3 milli-s

(c) 59.2 milli-s

(d)  20.5 milli-s

(e) 14.4 milli-s

28-08
Question 792

How long will it take a charged capacitor of 50.0%10**(-6) F to loss 30% of its initial energy
if allowed to discharge through a 40 Ohm resistor?

(2)  no enough information.

(b)  0.36*%10**(-3)s.

(© 0.18*10%*(-3) s

(d)  0.02*10**(-3)s.

(e) Infinity.
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28-08

Question 793
The capacitor in figure (1) is initially charged to 50 V and then the switch is closed. What

charge flows out of the capacitor during the first minute after the switch was closed?

e

100 F 200 kO 1%

Figura 1
(a) 3.6 mC.
(b) 4.8 mC.
(c) 0.3 mC.
(d) 1.4 mC.
(e) 1.7 mC.

28-08
Question 794
At =0, a 2.0*10**(-6) Farad capacitor is connected in series to a 20-V battery and a
2.0*10**6 Ohm resistor. How long does it take for the potential difference across the
capacitor to be 12 V?
(a) 3.7s.
(b) 2.0s.
(© 2.8s.
(d) 0.6 s.
(e) 1.2 s.

28-08
Question 795 039-50%
A certain capacitor, in series with a 720-ohm resistor, is being charged. At the end of 10
milliseconds, its charge is 50 % of the maximum charge. The capacitance is:
(a) 20 micro-Farad
(b) 14 micro-Farad
(c) 10 micro-Farad
(d) 7.2 micro-Farad
(e) 9.6 micro-Farad

28-08
Question 796 037-27%
In the circuit shown in figure 3, the capacitor was inittally uncharged. At time t = 0, switch S

is closed. If T denotes the time constant, the current through the 3-ohm resistor at t = T/18 is
,s 69

Jo L
L]

30

( ) Figure 3
a Zero.

(b) 0.90 A.

() 15 A

(dy 2.5 A,

(e) 3.0 A.
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28-08
Quertion 797 0.40-70%
A rezistor R = 30*%10**6 Ohm is connected in series with a capacitor C = 3.0 micro-F and a
21-Volt battery for long time. The battery was removed, then R and C are connected in a loop.
Wha is the energy stored in the capacitor C after one minute?
(a) 47 micro-J.
(b) 11 micro-J.
(c) 204 micro-J.
(d) 24 micro-J.
(e) 174 micro-J.

28-08
Question 798 0.57-41%
A canacitor, initially uncharged in a single-loop RC circuit, is charged to 85% of its final
poteatial difference in 2.4 s. What is its time constant in seconds?
(a) 2.8
(b) 1.5
(c) Zero
(d) 1.7
(e) 1.3

28-08
Question 799 0.53-45%
A 1-micro-Farad uncharged capacitor and a 3000-ohm resistor are connected in series, and
then (at time t = 0) a 6-V potential difference is applied across them. Find the time at which
the voltage on the capacitor 1s 3.8 V.

(a) 8.0 ms
(b) 15 ms
(c) 1.5 ms
(d) 3.0 ms
(e) 12 ms
28-08
Question 800 0.24-64%

A canacitor of capacitance C is discharging through a resistor of resistance R. In terms of RC,
when will the energy stored in the capacitor reduces to one fifth of its initial value?

(a) 0.70 RC.
(b) 1.20RC.
(c) 0.55 RC.
(d) 0.80 RC.
(e) 0.35 RC.
28-08
Question 801 0.61-53%

A 5.0-micro-F capacitor is fully charged by connecting it to a 12-V battery. After
discennecting the battery, it was allowed for capacitor to discharge through a simple RC
circiit, with a time constant of 4.0 s. What is the charge on the capacitor after one time
cons:ant has elapsed?

(a) 2.2*10%*(-5) C

(b)  3.8*10**(-5)C

(c) 1.2*10%*(-5) C

(d 7.4%10%*(-5) C

(e) 5.5%10%*%(-5) C
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Chapter 29 Magnetic Fields

29-1  The Magnetic field

29-M
Question 802 0.10-42%
A loop of wire carrying a current of 2.0 A is in the shape of a right-angle triangle with tw>
equal sides, each 15 cm long. A 0.70-T uniform magnetic field is in the plane of the triangle
and is directed as shown in figure 7. The magnetic force on side 3 is :

FIGURE 7
(a) 0.21 N, out the page
(b) 0.30 N, out of the page
(c) 0.30 N, into the page
(d) Zero
(e) 0.21 N, into of the page

29-2  The Definition of B

29-02
Question 803
A charged particle moves in the positive x-direction with velocity v. If there is a magnetic
field into the page, then the kinetic energy of the particle will
(a) be negative.
{(b) oscillate.
(c) remain constant.
(d) decrease.
(e) increase.
29-02

Question 804
Which statement is WRONG:

(a) If an electron is deflected to the left by a magnetic field, a proton in the same field will
deflect to the right.

(b) A straight current carrying wire aligned parallel to a magnetic field will experiencz no
force.

(c) The force experienced by a moving charge in a magnetic field is directed tangentially
to the magnetic field lines.

(d)  The force due to a magnetic field on a moving charge does not change the energy of
the charge.

(¢)  Magnetic field lines have no beginning or end.
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29-02
Question 805 0.55-47%
An dectron is projected into a uniform magnetic field B = (1.41 + 2.1j) T. Find the force on
the electron when the velocity is v = (3.7*10**5 j) m/sec (i, j and k are the unit vectors in the
X, ¥ ind z directions, respectively).
(a) (8.3*10**(-14) k) N
(=) (5.2*10**(-15) ) N
(c) (1.2*10**(-13) ) N
{¢) ZERO
(e) (7.8*10**(-15) k) N

29-02
Question 806 0.36-41%
Whirzh one of the following statements is TRUE A magnetic field cannot
(a) change the kinetic energy of a moving charged particle.
(b)  accelerate a moving charged particle.
(c) be directed perpendicular to the velocity of the particle.
(c) exert a force on a moving charged particle.
(e) change the momentum of @ moving charged particle.
29-02

Question 807
F:nd the CORRECT statement in the following: A magnetic field applies a force on a charged

partizie located within it:

(a) if the charge is moving parallel to the magnetic field lines.

(b)  ifthe charge is moving not parallel to the magnetic field lines.
() never.

(d)  always.

(e) if the charge is at rest.

29-02
Question 808
An €lectron is projected into a uniform magnetic field B = (1.4i + 2.1j) T. Find the force on
the electron when the velocity is v = (3.7%10%**5 j) m/sec. respectively).
(a) (1.2*10**(-13) i) N.
(b)  (5.2*10**(-15) i) N.
(c) ZERO.
(d)  (83*10**(-14) k) N.
(e) (7.8*10**(-15) k) N.

29-02

Question 809
An electron is projected into a uniform magnetic field B = (0.8 k) T. Find the magnitude of
th.e magnetic force, on the electron when the velocity is:

v =(5.0%10**5 i + 3.0*10**5 j) m/sec.
(i, j and k are the unit vectors in the x, y and 7 directions, respectively).
(a)  7.8*10**(-18) N.
(b) ZERO.
(© 7.5%10%*(-14) N.
(d)  52*10**(-15)N.
(c) 1.2*¥10**(-13) N.
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20-02
Question 810
In figure (4), a loop of wire carrying a current, I, of 2.0 A is in the shape of a right triangl=
with two equal sides, each 15 cm long. A 0.7 T uniform magnetic field is in the plane of the
tr_gmg_le and is perpendicular to the hypotenuse. The resultant magnetic force on the two equal
sides is:

Figure 4

a) 0.30 N, out of the page.
0.30 N, into the page.
c 0.41 N, out of the page.
d 0.41 N, into the page.
€) Zero.
29-02
Question 81 [ 0.45-36%

What is the initial direction of the deflection of an electron, moving in the y direction as it
enters the magnetic field shown in figure (7)? [The magnetic field 1s in the xy-plane and
makes an angle of 45 degrees with theyx axisl.

A

B
|
!
& ; x
® clection
Figure (7)
a% 45 degrees with the x direction.
b out of the page.
c y direction,
45 degrees with the y direction.
e into the page.
29-02
Question 812 030-21%

An clectron moves in the positive x direction, through a uniform magnetic field B pointirg in
the negative y direction, as shown in figure 7. The magnetic force on the electron is
b

-

ta)

Figure 7
a in the negative z direction.
in the positive z direction,
in the positive y direction.
in the negative x direction.
in the negative y direction,

(=N
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29-02
Question 813 0.45-27%
An dectron that has velocity v= 3.2*¥10%*7 i m/s traveling parallel to a uniform magnetic
field of strength 2.60*10**(-3) Tesla. The force on the electron is: [i is the unit vectors in the
directions of x]
(a) 5.0%10**(-15) N.
(b) 1.4%10%¥(-15) N.
(c) 2.3*10**(-15) N.
(d)  zero.
(e) 6.1*%10%*(-15) N.

29-02
Question 814 0.36-61%
The 7ath of a charged particle in a magnetic field, when its direction of motion is not at right
angle to the magnetic field, will be a:
(a) circle.
(b) helix.
{c) parabola.
(d) straight line.
(e) hyperbola.

29-02
Question 815 0.39-55%
At a point in a uniform magnetic field the acceleration of an electron is 5.0%10**[4 m/s**2
and 1ts speed is 7.0*10**6 m/s. If the magnitude of the magnetic field is 1.0 mT, what is the
amgle between the electrons velocity and the magnetic field?
(a) 29 degrees.
(b) 90 degrees.
(c) zero degrees.
(d) 45 degrees.
(c) 24 degrees.

29-02
Question 816 0.60-39%
A proton moves with constant velocity, v = (8.0*10**5 m/s) i, through crossed electric and
magnctic fields. If the magnetic field is B = (2.5 mT) j, what is the electric field? [1, j and k
are t1e unit vectors in the positive x, y and z directions, respectively].
(a) (-1.0 kV/m) k.
®  (+1.0 kV/m) j.
{c) (-2.0 kV/m) k.
(d (-2.5 kV/m) 1.
(e) (+2.0 kV/m) k.

29-02
Question 817 0.11-75%
Whi:h one of the following statements is FALSE (NOT TRUE). A uniform magnetic field
(a) accelerates a moving charge.
(b) exerts a force on a moving charge.
(c) changes the momentum of a moving charge.
(d)  ofthe earth is a measurable quantity.
(e) changes the kinetic energy of a charge.
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29-02
Question 818 0.13-72%
Two particles move through a uniform magnetic field that is directed out of the page as shown
in figure 5, which also shows the paths taken by the two particles as they move through the
field. The particles are not subject to any other forces or fields. Which one of the following
statements is CORRECT?

Figure 5

(a) Particle 1 is negative, but particle 2 is positive.
(b)  The particles may both be neutral.

(c) Both particles are negatively charged.

(d) Both particles are positively charged.

(e) Particle 1 is positive, but particle 2 is negative.

29-02
Question 819 0.43-59%
A proton moves through uniform magnetic and electric fields. The magnetic field is B=-2.01
(mT) and the electric field is E = +4.0 k (V/m). At one instant, the velocity of the proton is v =
+250 j (m/s). At that instant, what is the magnitude of the net force on the proton? (i, j and k
are the unit vectors along the x, y and z directions, respectively)
(a) 6.1¥10¥*(-19) N
(b)  6.5*10%*(-I19)N
(c) 7.6%10**(-19) N
(d) 1.2*10**(-19) N
(e) 52%10*¥*(-19) N

2902
Question 820 0.27-62%
In figure 5, an electron moves toward the west at speed of 1.0*10**7 m/s in a downward
(normal into the page) uniform magnetic field of 3.0*10**(-4) T. The magnetic force on tte
electron is

N
J
B
x *
W o« » E
x b4
v
S
Figxe(5)

(a)  4.8%10*¥(-16), west.

(b)  L.6*10**(-16), north.
(c) 1.6*10**(-16), south.
(d)  4.8*10%*(-16), north.
(e)  4.8*10**(-16), south.
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29-02
Question 821 (.31-60"
A caarged particle is placed in a region of space and it experiences a force only when it is in
moion. It can be conclude that the region encloses
(a) A magnetic field only.
(b) An electric field only.
() Both a magnetic field and a gravitational field.
(d)  Both a magnetic field and an electric field.
(e) Both a gravitational field and an electric field.

29-02
Question 822 0.48-63%%
An electron enters a region that contains a magnetic field directed into the page as shown in
figire 7. The velocity of the electron makes an angle of 30 degrees with the +y axis. What is
the direction of the magnetic force on the electron when it enters the field?

XXX XX

W XX XX
KX X KX

!L KX X xx

r

Figure 7

(a) at an angle of 30 degrees below the positive x axis and in the plane of the page.
(b) at an angle of 30 degrees above the positive x axis and in the plane of the page.
{c) upwards and out of the page.

{(d)  atanangle of 60 degrees below the positive x axis and in the plane of the page.
(e) at an angle of 60 degrees above the positive x axis and in the plane of the page.

29-02
Question 823 0.35-56%
For a charged particle moving in a magnetic field, the magnetic field can
(1) change its velocity.
(2) change its speed.
(3) change its acceleration.
(4) change its kinetic energy.
(a) 1 and 2 only.
(b)  4only.
(c) 1 and 3 only.
(d) 3 and 4 only.
{(e) 1,2, 3, and 4.
29-3 Crossed fields: Discovery of the Electron ||
29-03

Qu:zstion 824

In the velocity selector, an electron passes, without deflection, through a region where there is
an zlectric and a magnetic field perpendicular to each other. If the electric field is
E=1.5*10**3 V/m and the magnetic field is B=9.0*10**-3 T, what is the kinetic energy of the
ele:tron, in electron Volts? ( 1 eV=1.6*10**-19 I)

(a) 2.84¢V.
(b) 0.54eV.
(c) 1.40eV.
(d) 035eV.

(e) 0.71 eV.
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29-03
Question 825
In a region where an electric field E and a magnetic field B are perpendicular to each other, a
beam of charged particles, each of mass m and charge g, passes through this region. The
kinetic energy of a particle passing undetlected normal to these two fields is:
(a) m q /(2 E B).
(b) mE**2/(2 B**2).
(c) mq B /(2 E).
(d) mE**2/(2qB).
(e) m B**2 /(2 g E*¥*2).

29-03
Question 8§26 0 46-35%
An electric field of 1.5¥10*%*3 V/m and a magnetic field of 0.50 T act on a moving electron to
produce no net force. Calculate the minimum speed of the moving electron.
(a) Zero.
(b)  3.0*10**3 m/s.
(c) 7.5%10*%*3 my/s.
(d)  0.75*10%*3 m/s.
(e) 4.5%10%*3 m/s.

29-03
Question 827 032-31%
An electron enters a region of uniform electric and magnetic fields. It is observed that the
velocity of the electron is unaffected. A possible explanation is that the velocity is:
(a) parallel to B
(b) perpendicular to B and parallel to E
(c) perpendicular to E and parallel to B
(d) perpendicular to both E and B
(e) parallel to E and has magnitude E/B

26-03
Question 828 048-43%
A proton with velocity v = (2.0*10**6} 1 (m/s} moves horizontally into a region of space in
which there is an electric field E = (- 5000) j (N/C) and a magnetic field B. Find the smallest
magnetic field such that the proton will continue to move horizontally undefiected. (i, j and k
are unit vectors in the X, y and z directions, respectively)
(a) (1.5i+2.5)*10¥*(-3) (T)
(b) +2.5%10%*(-3)j (T)
(c) -2.5%10%¥*(-3) k (T)
(d +2.5*%10**-3)k (T)
{e) - 2.5%10%*(-3) ] ()

29-03
Question 829 035-62%
An electric field and a magnetic field normal to each other. The electric field is 4.0 kV/m and
the magnetic field strength is 2.0 mT. They are act on a moving electron to produce no fcxce,
calculate the electron speed.
(a) 8.0%10%*6 m/s.
(b)  3.0*10**9 m/s.
(c) 2.0*10**6 m/s.
(d) 1.2*¥10%*6 m/s.
(e) 5.2%10%*7 m/s.
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26.03
Quesion 830 0.44-46%
A charged particle is projected with velocity v into a region where there exists a uniform
electric field of strength E perpendicular to a uniform magnetic field of strength B. If the
velocity of the charged particle is to remain constant, the minimum velocity must be
(a) of magnitude E/B and parallel to B.
(b of magnitude B/E and perpendicular to both E and B.
(c) of any magnitude but at 45 degrees to both E and B.
(d) of magnitude E/B and parallel to E.
(el of magnitude E/B and perpendicular to both E and B.

29-5 A Circulating Charged Particle "

29-05
Omes:ion 831
A proton with a velocity of 6*10**6 m/s travels at right angles to a magnetic field of 0.5
Teslz. What is the frequency of the proton's orbit?
(@)  3.6*10¥*6 Hz.
(by  7.6*10**6 Hz.
(c) 8.4*10%*6 Hz.
(dy  9.0*10*%*6 Hz.
(e 2.1*10**7 Hz.

29-05
Ques:ion 832
An ¢ ectron moving perpendicular to a 50 micro-T magnetic field, goes through a circular
trajectory. What is the time required to complete one revolution?
(a) 420 micro-seconds
(by 420 nano-seconds
(c) 715 nano-seconds
(di 840 micro-seconds
(el 150 nano-seconds

20-05
Queszion 833
A derteron is accelerated from rest through a 10**4 V potential difference and then moves
perpendicular to a magnetic field with B = 1.6 T. What is the radius of the resulting circular
path? [For deuteron: m=3.3*10*(-27) kg, q=1.6*10**(-19) C.]
(a) 13*10**(-3) m.
(by  22%10**(-3) m.
(c} 11*10**(-6) m.
(d 36*10%*(-3) m.
(e} 15*10¥*(-4) m.

20-05
Quescion 834 0.40-40%
What uniform magnetic field, applied perpendicular to a beam of electrons moving at
1.4*10**6 m/s is required to make the clectrons travel in a circular orbit of radius 0.40 m?
(a)  3.0%10%%(-5) T.
(b 1.0%10%%(-5) T.
(cy  5.0%10**(-5) T.
(d)  2.0%10%*%(-5) T.
(ed  7.0*10**(-5) T.
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29-05
Question 835
Particle #1 (of mass m and charge q) and another particlc #2 (of mass 3 m and charge q) are
accelerated through a common potential difference V. The two particles enter a uniform
magnetic field B along a direction perpendicular to B. If particle #1 moves in a circular path
of radius r!, then the radius r2 of the circular path of particle #2 is:
(a) r*Sqrt(2).
(b)  ri*Sqgri(6).
(©) 2.0%rl.
(d) r1*Sqrt(3).
(e) r1*Sqrt(5).

29-05

Question 836 0 56-51%

An electron with a kinetic energy of 1.5 keV circles in a plane perpendicular to a uniformr
magnetic field. The radius of the orbit is 20 cm. Find the magnitude of the magnetic field
(a) 2.5%10%*(-5T
(b) 6.5%10**(-4) T
(c) 4.7%10**(-4) T
(d) 8.4*10"*(-4) T
(e) 3.010**(-4 T

29.05
Question 837 041-55%
An electron moving at right angle to a uniform magnetic field completes a circular orbit m
10**(-8) s. What is the magnitude of the magnetic ficld.
(a) 4.2*10%*(-3) T.
(b) 3.6*%10**(-3) T.
(c) 2.5%10*%*(-3) T.
(d) 6.3*¥10%*(-3) T,
(e) 1.0*10%*(-3) T.

29-05
Question 838 0-41-24%,

Figure 6 shows the circular paths of an electron and a proton that travel at the same speed in a
uniform magnetic field B, which points into the page. (a) Which particle follows the bigger
circle, and (b) does that particle travel clockwise or counterclockwise?

B
rto
X the page

Figre§
(a)  Not enough information given.
(b) (a) electron (b) clockwise
(c) (a) electron (b) counterclockwise
(d) (a) proton (b) counterclockwise
(e) (a) proton (b) clockwise
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29.05
Question 839 0.53-48%
An e ectron is accelerated from rest through a potential difference of 500 Volts, then injected
into a uniform magnetic field. Once in the magnetic field, it complctes one revolution in 4.0
nano-s. What is the radius of the orbit?

(a) 8.4 mm
(b) 4.2 mm
(c) 13 mm
(d) 1.0 mm
(e) 16.8 mm

29-7 Magnetic force on a Current-Carrying Wire

29-07
Question 840 0.43-44%,
A wi-e of total length 4L and carrying a current 1 is placed in a uniform magnetic field B that
is dirzcted out of the page as shown in Figure 6. Determine the net magnetic force on the
wire.

0] a @ @ ® (O]
@ AN
LA = vl L
@ |[fe e & ei|f @
@ © o @ @ )
o
Figure 6 LB Q_I—)mh
tlewemn
(a) 2ILB up
(b) 4ILB down
(©) 2ILB left
(d) 2ILB down
(e) 41LB up
29-07
Quedion 841 0.29-40",

A segment of wire carries a current of 25 A. It is bent into the shape shown in Figure 4. The
wire is placed in a uniform magnetic field of 40 mT and directed out of the page. Find the
magr itude of the magnetic force on this segment of wire.

® @ Q ©
—2 T —
I
B ® |® ®
3m
Gq)—!me—ale ©
[
e o o 6
Brmed
@ 41N
k) 50N
(¢ 36N
(@ 25N

(&) 70N
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29-07
Question 842
Two infinite wires are parallel to the y-axis. One carries current i1 = 12 A in the +y-axis ai
x=0; the other carries i2 at x = 8.0 cm. For what magnitude and direction of i2 will the
resultant magnetic field be zero at x = 6.0 cm?
(a) 4.0 A in the -y-axis.
(b) 4.0 A in the +y-axis.
(c) 6.0 A in the -y-axis.
(d) 6.0 A in the +y-axis.
(e) 2.0 A in the +y-axis.

29-07
Question 843 0.45-36%
A wire bent into a semicircle of radius R = 2.0 m forms a closed circuit and carries a current
of 1.5 A. The circuit lies in the xy-plane, and a uniform magnetic field B = 3.0 T is presen:
along the y axis, as shown in figure (6). Find the magnitude of the magnetic force on the
curved portion of the wire.

Figure (6)
(a) 6.0 N.
(b) 9.0 N.
(©) 12 N.
(d) 0 N.
(e) 18 N.
29-07
Question 844 0.56-49%

A wire 72 cm in length has a mass of 15 g. It is suspended by a pair of flexible leads in a
magnetic field B = 0.54 T pointing out of the page, as shown in figure 8. What current must
exist in the wire for the tension in the supporting leads to be zero ?

=

L] [ ] ! - L ] 72lcm - L] ! a »

® B Figure 8

(a) 049 AfromQtoP
(b) 0.38 AfromPtoQ
(c) 038 AfromQtoP
(d) 049 AfromPtoQ
(e) 0.039 A fromQto P
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29-07
uestion 845 0.40-68%
A swaight horizontal length of copper wire is located in a place where the magnetic field of
the zarth B = 0.5*10%*(-4)T (sec figure 5). What minimum current in the wire is needed to
balence the gravitational force on the wire? [The linear density of the wire is 60.0 gram/m]

wire

B
Figure 5
mg
(a) 3.2*10**4 A, into the page.
(b) 1.2*¥10**4 A, out of the page.
(c) 1.2*10**4 A, into the page.
(dy  4.3*10%*4 A, out of the page.
(e) 4.3*%10**4 A, into the page.
29-07
Question 846 0.43-66%

In ficure 7, a rectangular loop, L1 =2.0 cm by L2 =3.0 cm, carrying a current [= 0.1 A, is
suspended from a spring of spring constant, k = 8.0* 10**(-2) N/m. The loop is placed into a
uniform magnetic field, which points into the page, and the spring is observed to stretch 1.0
cm., What is the magnitudé of the magnetic field? [Neglect the mass of the loop]

yrmg
k

A

1 N
| T !
I x X x |35
i — Ll —»] Bim I
| i
i 4

xylX g X | tepe
P ?
(3 03T
(®) O0A4T.
(©) 02T.
@ O.IT.
() 05T.

29-& Torque on a Current Loop

29-08
Question 847
A 1G0-turn circular coil of wire with radius 1 cm carries a current of 0.5 A. What torque will
be exerted on the coil when it is placed in a magnetic field of 5 mT which makes an angle of
60 dzgrees with the plane of the coil?
(a) 8.33*10**-5 N.m.
(b)  3.93*%10%*-5 N.m.
(c) 5.63*10%*-5 N.m.
(d) 1.34*10%*-5 N.m.
(e)  2.96*10**-5 N.m.
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29-08
Question 848 0.46-39%

A square loop, of side a =5 cm and 200 turns, carries a current of 10 A. The loop is placed in
an external magnetic field of 2.0 T. Determine the magnitude of the maximum torque exerted

on the loop.

(a) 22 N*m

(b) 20 N*m

(c) 12 N*m

(d) 10 N*m

(e) 44 N*m

29-08

Question 849

A current of 17 mA is maintained in a circular loop of 2 m circumference which is parallel to
the y-z plane (see Figure 4). A magnetic field B =(- 0.8 k) T is applied. Calculate the torque
exerted on the loop by the magnetic field. (i, j and k are the unit vectors inx, y and z
directions, respectively).

1 FIGURE 4
(@)  (-4.33*10%**(-3)j) N*m
(b)  (-2.27%10**(-2) i) N*m
(¢)  (2.27*10%%(-2) i) N*m
(d)  (4.33*10%%(-3)j) N*m
(&) (3.54*10**(-3) k) N*m

29-08

Question 850
A square loop (I.=1.00 m) consists of 100 closely wrapped turns of 0.20 A. The loop is

oriented as shown in figure (5) in a uniform magnetic field of 0.10 T directed in the posit-ve
x- direction. What is the torque (in N.m) on the loop? (j is a unit vector in the +y-direction.)
¥

L

Figure §

@  2.0].
()  -1.0j.
©  1.0j.
d -12j.

() 12].
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29-08
Question 851
In figure (9), a loop of wire carrying a current. I, of 3.0 A is in the shape of a right triangle
with two equal sidcs, each 2.0 m long. A 2.0 T uniform magnctic ficld is in the plane of the
trian zle and is parallel to the hypotenuse. The resultant torque on the loop is:
(a) 24 N*m.

(b) 15 N*m.
(c) 12 N*m.
(d) 3 N*m.
(e) 16 N*m.
29-0%
Quesion 852 00.44-627,

The planc of area 4.0 cm**2 rectangular loop of wire is parallel to a 2.0 T magnetic field. The
loop carries a current of 6.0 A. Calculate the magnitude of the torque acts on the loop.

(a) 2.4*10**(-3) N*m.

(b) 3.6%10%*(-3) N*m.

(c) ZEro.

(d) 1.0*10**(-3) N*m.

(e) 4.8*10**(-3) N*m.

2008
Question 853 (0.37-230,
A circular coil of 160 turns has a radius of 1.90 cm and carries a current 1. If the maximum
torqu e that the coil can experience in a uniform 35.0 mT magnetic field 1s 0.08 N*m. what 1s
the valuc of L.

(a)  22.0A.
(b) 23 A.
(€) 9.6A.
(@) 142 A.
() 12.6A.

29-9  The Magnetic Dipole Moment

29-09

Question 854

Which onc of the following statements is WRONG?

(a) It is impossiblc to isolate magnetic monopoles.

(b) The ST units of the magnetic moment is A*(m**2).

(c) A magnetic forcc acting on a moving negatively charged particle is always anti-
parallel to its direction of motion.

(d) The work done by the magnetic force on a charge moving with a speed v in a static
magnetic field B is always zero.

(©) The total magnetic force on any closcd current loop in a uniform magnetic field is
ZEro.
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29-09
Question 855
The current loop in figure (5) consists of one loop with two semicircles of different radii. [F
the current in the circuit is 19 A, a=3.0 cm and b = 5.0 cm, then the magnetic dipole moment
of the current loop is:
I

Figure 5
(a)  0.02 A*m**2, out of the page.
(b)  0.10 A*m**2, into the page.
(©) 1.15 A*m**2, into the page.
(d) 0.10 A*m**2, out of the page.
(e) 0.02 A*m**2, into the page.

29-09
Question 856
Which of the following statements are true?
(I) The magnetic field unit is the tesla.
(II) A magnetic field cannot change the kinetic energy of a charged particle.
(1I1) A charged particle moving parallel to a magnetic field will be defiected.
(IV) The unit of magnetic dipole moment is ampere/meter.
(a) I1, and IIL.
(b) I, and II.
(c) IL, 1L, and 1V.
(d) I, and IV.
(e) I, ITI, and TV.
20-09
Question 857 0.25-41%

A closed loop has an area of 5.8*10**(-2) m**2 and carries a current of 3.0 A. It is placed in
an external magnetic field, whose magnitude is 0.50 T, with its dipole moment initially
making an angle of 90 degrees with the external magnetic field. How much work is done by
the magnetic field as it rotates the loop from its initial orientation to the final orientation
where the dipole moment is aligned with the field ?

(a) -0.042)
(b) +0.042]
(c) Zero

(d) +0.087 ]

(&) -0.0871]
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Chepter 30 Magnetic Fields Due to Currents

~

30-1 Calculating the Magnetic Field Due to a Current

30-01
Question 858
A s2gment of wire is formed into the shape shown in Figure (5) and carries a current 1. What
is the magnitude of the resulting magnetic field at the point P?

Figure #5

(a) 3 mu I/(3R).
(b) 3 mu I/(6R).
(c) 3 mu I/(5R).
(d) 3 mul/(SR).
(e) 3 mu I/(8R).

30-01
Que stion 859

Thrze long wires parallel to the x-axis carry currents as shown in Fig. 6. If =20 A, what is the
magnitude of the magnetic field at the oriein?

) . y(ra)
©.2)
(8,0) '("i
{01}
3t .3
Figure # 6
(a) 58 micro T.
(b) 12 micro T.
(c) 37 micro T.
(d) 47 micro T.
(e) 25 micro T.
30-01
Question 860 0.58-47%

What is the magnitude of the magnetic field at point P due to the current carrying wire shown
in Figure 7,if1=20A,a=20cmand b = 2a?

P4——r—>
Figure7
(a) 2.1 micro-T
(b) 0.8 micro-T
(c) 0.4 micro-T
(d) 2.8 micro-T
(e) 1.1 micro-T
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30-01

Question 861

A segment of wire is formed into the shape shown in Figure 5 and carries a current I = 1.0 A.
What is the magnitude of the resulting magnetic field at the point P if R = 10 cm?

(a) 2.6 micro-T out of the page
(b) 1.8 micro-T into the page
(c) 5.5 micro-T into the page
(d) 5.5 micro-T out of the page
(e) 1.8 micro-T out of the page

30-01

Question 862

Two long wires parallel to the x-axis carry currents [1 and 12 as shown in Figure 6. [f 11 =3
A, what is the magnitude and direction of [2 if the net magnetic field at the origin is 0.35
micro-T and directed out the page.

Iz

im
4 ’ :
J=3A
FIGURES
(a) I A tothe left
(b) 1 A to theright
(c) 5 A tothe left
(d) 5 A to the right
(e) 2 A to the right
30-01

Question 863 0.32-36%

Two long straight wires carry currents perpendicular to the xy plane as shown in Figure 5.
One carries a current [1= 50 A and passes through the point x= 5.0 ¢m on the x axis. The
second wire has a current 12=80 A and passes through the point y= 4.0 cm on the y axis.
What 1s the magnitude of the resulting magnetic field at the origin?

¥ om}

k

L
op Seo ()

Eire
(a) 250 micro-T
(b) 150 micro-T
(c) 300 micro-T
(d) 600 micro-T
(e) 450 micro-T
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30-01
Qu:stion 864 0.57-36%
A s2gment of wire of total length 2.0 m 1s formed into a circular loop having 5.0 turns. If the
wirz carries a current of 1.2 A, determire the magnitude of the magnetic field at the center of
the loop.
(a) 59 micro-T
(b) 14 micro-T
{c) 92 micro-T
(d) 75 micro-T
(e) 84 micro-T

30-01
Qustion 865
A conductor consists of a circular loop of radius R = 0.10 m and two straight, long scctions,
as m Figure (6). The wire lies in the plane of the paper (xy-plane) and carries a current of [ =
5.3 A. Dctermine the magnetic field, in Tesla, at the center of the loop. (k is a unit vector in
+z-dircction)

(a)  -5.8%10%**(-5) k.
(b)  -4.4%10%*(-5) k.
(¢)  1.8*10**(-5)k.
(d)  4.4*10**(-5) k.
(e)  S5.8*10**(-5) k.

30-01
Quzstion 866
A lhng solid cylindrieal conductor of radius R= 4.0 mm carries a current [ parallel to its axis.
The current density in the wire is 2*10**4 A/m**2. Determine the magnitude of the magnetic
fickd at a point that is 5.0 mm from the axis of the conductor.
(a) 30 micro-T.
(b) 40 micro-T.
(c) 55 micro-T.
(d) 17 micro-T.
(e) 12 micro-T.

i0-01

Qucstion 867 0.45-36%

The magnitude of the magnetic field at 88.0 cm from the axis of an infinitely long wire is
7.3)*10**(-6) T. What is the current in the wire?

(a) 222A.
(b)  32.1 A.
(c) 5.30A.
(d) 154A.

(&) 428A.
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30-01
Question 868 0.45-36%

Figure (8) shows two wires carrying anti-parallel currents. If i2 is greater than i1, the point at
which the resultant magnetic field of the two wires will be zero is located in the region
(regions):

JL).
Iy iz
1 4 g mn
0,0 0 "X
Figure {8)
(a) L.
(b) I

(c) I and III.
(d) II and IIL
(e) I1.

30-01
Question 869
Figure (10) shows four long straight wires passing through the plane of the paper. They a-e
fixed at the corners of a square of diagonal 2.0 em. Each wire carries a current of 2 A. Three
of them are out of the paper and one is into the paper. The magnitude of the magnetic field at
the center "C" of the square has magnitude:

Figure 10

(a) 1.0*10**(-5) T.
(b) ZEero.

(c) 8.0%10**(-5) T.
(d) 3.0*10%*(-5) T.
(e) 5.1*10**(-6) T.

Question 870
A circular loop of radius 0.1 m has a resistance of 6 Ohms. If it is attached to a 12 V battery,

how large a magnetic field is produced at the center of the loop?
(a) 5.2*%10%*(-5) T.

(b) Zero.

(c) 0.5%10**(-5) T.

(d) 1.3*10%*(-5) T.

(e) 3.0*10**(-5) T.

30-01
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_ 30-01
Question 871 0.50-54%

Contider the current-carrying loop shown in figure 9 with a = 10.0 cm, b = 5.00 cm, theta =
60.0 degrees and I = 0.200 A. Find the magnitude and direction of the magnetic field at P.

Figure 9

(a) 5.32*%10**(-7) T into the page
(b) 6.28*10**(~7) T out of the page
(c) 2.09*10**(-7) T out of the page
(d) 6.98*10**(-7) T out of the page
(e) 4.18*10**(-7) T into the page

30-01
Queslion 872 0.32-67%

Four .ong conducting wires are parallel to each other. Their cross sections form the corners of
a square of side a = 15 cm. The directions of the currents are as shown in figure 10. The
magaitude of the current in each wire is 15 A, What is the magnitude of the magnetic field at
the center of the square ?

T a ®

i

L]

Figure 10
(a) BA*10*¥*(-5) T
(b) 57¥10**(-5) T
() L.I1*10**(-4) T
(d) Zero
(e) 2.8*10**(-5) T
30-01
Question 873 0.66-43%

A sdlid cylindrical conducting wire has a radius of 15 ¢cm. An electric current is uniformly
distr buted over the wire with a current density of 1.0*10**4 A/m**2. What is the magnitude
of the magnetic field at a point 5.0 cm from the axis of the wire ?

(a) 6.3*%10**(-4) T

(b)y  9.0*10**(4) T

(c) 7.5%10%*(-4) T

(d 3.1*10**(-4)T

(e) ZEero
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30-01
Question 8§74 0.37-40%
The segment of wire is formed into the shape as shown in Figure 7 and carries a current I = 6
A. When R = 6.28 cm, what is the magenetic ﬁIeld at the point P?

(a) Zero.

(b) 6.1*10**(-5)T into the page.
(c) 3.0%10**(-5) T into the page.
(d) 3.0*10%¥*%(-5) T out of the page.
(c) 6.1*10**(-5) T  out of the page.

30-01
Question 875 0.34-72%
Figure 6 shows two current segments. In the upper segment, an arc of radius 4.0 cm subterds
an angle of 120 degrees with its center at P. The lower segment includes a larger semicirclz of
radius 5.0 cm, also with center at P. The upper segment carries a current of 21, whereas the
lower segment carries a current . 1f [ = 0.40 A, what is the net magnetic field at point P due to
these two current segments?

Figure 6

(a) 1.7 micro-Tesla into the page
(b)  0.42 micro-Tesla into the page
(c) 4.6 micro-Tesla into the page
(d) 4.6 micro-Tesla out of the page
{e) 2.5 micro-Tesla out of the page

30-01
Question 876 0.35-75%
Figure 8 shows two long, thin wires that carry currents in the positive z direction. Both wirzs
are parallel to the z axis. The 50-A wire is in the xz plane and is 5.0 m from the z axis. The
40-A wire is in the yz plane and is 4.0 m from the z axis. What is the magnitude of the
magnetic field at the origin?

TFICURE 8

(a) 2.8 micro-Tesla
(b) zero

(c) 5.7 micro-Tesla
(d) 1.2 micro-Tesla
(e) 6.8 micro-Tesla
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30-01
Question 877 0.60-36%
A lcng, straight, hollow conductor, that has an inner radius of 1.0 mm and an outer radius of
3.0 mm, carries a current of 15 A uniformly distributed over its cross section. What is the
magmitude of t_llle magnetic field at a distance of 4.0 mm from the axis of the wire?
a 0.75 m

0.64 mT
(c) 0.71 mT
(d) 0.79 mT
(c) 0.24 mT
30-01
Question 878 0.35-30%

Two lonﬁ wires are parallel to the z-axis as shown in figure 2. Find the resultant magnetic

field at the origin, given that the wires carry equal current T and moves in the same direction.
[Take I= 1.0 A and a=0.5 m] v
2

§

it o
—&

[

Frgae(1)
(a) 8.0*10**2-4; Tesla, In the negative x-direction.
(b; 3.2*10%**(4) Tesla, In the positive z-direction.
3.2*10%*(-3) Tesla, In the positive z-direction.
Ed) Zero.

) 8.0*10**(-7) Tesla, In the positive x-direction.

30-01
Question §79 0.45-55%
Par of a long, flexible, current-carrying wire is made into a circular loop, while the rest of it
lies in a straight line as shown in figure 3. What is the magnetic field strength at point C, the
cener of the loop? [Take [= 1.0 A and a=0.5 m]

Figure ( 3)
(a% 34* 10**? T, out of the page.
(b 1.7*10**(-6) T, out of the page.
c) 1.7*10**(-6) T, into the page.

¢d)  zero.
tc) 3.4*10**(-6) T, into the page.

30-01
Question 880 0.25-66%
A copper wire is of total length 1.0 m. You want to make N-turn circular current ioop, using
the entire wire, that generates a 1.0 mT magnetic field at the center of the coil when the
cur-ent is 1.0 A. What will be the diameter of your coil?

(a) 0.50 m.
(b) 0.12 m.
(c) 0.02 m.
(d 022m

(e) 0.01 m.
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30-01
Question 881 0.49-45%
Figure 10 shows two concentric, circular wire loops, of radii r1=15 cm and r2=30 cm, are
located in the xy plane. The inner loop carries a current of 8.0 A in the clockwise directios,
and the outer loop carries a current of 10.0 A in the counter clockwise direction. Find the 1et
magnetic field at the center.

¥

(a) 12.6*10%*(-6) T, directed out of the page.
(b) Zero,

(c) 33.5*10%**(-6) T, directed out of the page.
(d)  33.5%10%*(-6) T, directed into the page.
(e) 12.6*10%*(-6) T, directed into the page.

30-01
Question 882 0.:5-40%
How strong is the magnetic field at a distance of 10.0 cm from a long straight wire, of radius
3.0 cm carrying a current of 5.0 A?
(a) 1.0*10**(-5) T.
(b)  S.0*10**(-5) T.
(c) 2.1¥10%*(-7) T.
(d)  7.1*10**(-5) T.
(e) 3.4*10*%%(-5) T.

30-01
Question 883 0.£5-29%
Two long parallel wires, a distance d apart, carry currents of [ and 5*I in the same directicn.
Locate the point r, from I, at which their magnetic fields cancel each other.
(a) r=d/6.

(b) r=3*d/2.
() r=2%d.
(d) r—=dA4.
(e) r=d/2.
ﬂ 30-2 Force Between Two Parallel Currents J
30402
Question 884

Given two parallel current-carrying wires, the force between them:
(a) is attractive if the currents are in opposite directions.

(b)  isrepulsive if the currents are in the same direction.

(c) is attractive if the currents are in the same direction.

(d)  decreases as the distance between them decreases.

(e) increases as the distance between them increases.
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30-02
Question 885 0.49-47%
Figure 8 shows a cross section of three long parallel wires each carrying a current of 15 A.
The zurrents in the wires A and C are out of the paper, while that in wire B is into the paper.
I th distance a = 5.0 mm, what is the magnitude of the force per unit length on wire C?

——pd—o—

@ L A O
A B C
Figure 8
a) 5.4 milli-N/m
) 3.6 milli-N/m
(v 9.2 milli-N/m
2.1 milli-N/m
(¢) 4.5 milli-N/m
30-02
Question 886 0.36-47%

Twa long parallel wires carrying equal currents of 10 A in opposite directions. The force per
unit length of one wire on the other is 1 milli-N/m. If both currents are doubled, the force per
unit length of one wire on the other will be:
(a) milli-N/m, repulsive
4 milli-N/m, attractive
¢) 2 milli-N/m, repulsive
d) 4 milli-N/m, repulsive
(c) 2 milli-N/m, attractive

30-02
Question 887
Suppose that the identical currents [ in figure (7) are all out of the page. The magnitude of the
force per unit length on the wire at the oriein is: [take I = 10.0 A, and a = 1.0*10**(-4) m.]

Figure 7

a% 0.28 N/m
0.18 N/m
c 0.55 N/m
d 0.17 N/m
(¢) 0.30 N/m
30-02
Question 888

Three parallel wires lie in the xy-plane. The separation between adjacent wires is 0.1 m, and
eact wire carries a 10-A current in the same direction. Find the magnitude of the net force per
unit length on one of the outer wires.

a)  7.5*10%*(-4)N.

b)  3.0*¥10**(-4) N.

c 1.1*¥10**(-4) N.

(d) 5.0%10**(-7) N.
(e)  6.0*10**(-4) N.
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30-02

Question 889 0.40-57%

Two parallel wires, carrying equal currents of 10 A, attract each other with a force F. If beth
currents are doubled, and the distance between them reduced by 50%, the new force will be:

(a) 16*F.
(b) 4*F,
(c) F.
(d) 8*F.
(e) F/4.
30-02
Question 890 0.27-68%

Four long straight wires carry equal currents into page as shown in Figure 6. The magnetic
force exerted on wire A 1s:

é Nalh
Wit E Eerd
4--?—-----7——------0-—-#
? Sauth
Figure 8
(a) East.
(b) North.
(c) West.
(d) South.
(e) Zero.
30-02
Question 891 0.35-57%

Two long parallel wires, D and B, are separated by 2.0 cm. The current in D is THREE times
the current in B. If the magnitude of the force on 2.0 m length of one of the wires is equal to
60 micro-N, find the current in B.

(a) 5.0 A,
(b) 1.5 A,
(c) 2.0 A.
(d) 1.0 A,
(e) 0.5 A,
30-02
Question 892 0.35-46%

Figure 4 shows a cross section of three parallel wires each carrying a current of 12 A. The
currents in wires A and C are out of the page, while that in wire B is into the page. If the
distance R = 4.0 mm, what is the magnitude of the magnetic force on a 3.0-m length of wire
B?

___& R % 2R &_
FIGURE 4
(a) 11 mN
(b) 51 mN
(c) 22 mN
(d) [7 mN

(&)  32mN
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30-02
Queation 893 0.48-33%
Twec infinite parallel wircs are separated by 2.5 cm and carry current 10 A and 12 A in the
same dircction. What is the force per unit P::ngth on each wire?
(a) 0.5*%10**(-3) N/m, repulsive.
(b} 1.0*10**(-3) N/m, attraction.
¢) 1.0*10**(-3) N/m, repulsive.
d) 0.5%10%*(-3) N/m, attraction. \
e) 2.0*10**(-3) N/m, attraction.

30-02
Question 894 0.48-48%%
Three long parallel wires arc arranged as shown in figure 8. Wircs 1 and 3 each carrics a
current of 5.0 A in the dircctions shown. If the nct magnetic force on wire 3 is zero, what is
the ragnitude and dircction of the current in wire 27

) | U|-5m| VELE]

- !'ig:re [} -
a) 2.5 A, downwards.
b) 5.5 A, upwards.
c) 2.5 A, upwards.
d) 30 A, downwards.
) 5.5 A, downwards.
| 30-3  Ampere's Law |
30-03
Question 895 0.49-50%,

A locg cylindrical wirc has a radius R = 2.0 cm and carries a current [ =40 A that is
uniformly distributed through the cross-section of the wire. What is thc magnitude of the
magetic field at a point which is 1.5 cm from the axis of the wirc?

a) 6%10%*(-3 q‘

b) 5¥10%*(-4) T
()  2*10**(-3)T
(d 3*10%*(-4) T
(c) 4*10**(-5) T

30-03,

Question 896

Whzt must be the radius R of a long current-carrying wire if the magnetic field at rl = 2.0 cm
ginside the wire} is equal to three times the magnetic field at r2 = 8.0 cm (outside the wire).

a 3.8 cm
(b 44 cm
(c% 52 cm
(d 2.3 ¢m
(e) 7.3 cm
30-03
Question 897 0.57-41%

A leng solid cylindrical conductor of radius R= 4.0 mm carries a current I parallel to its axis.
The current density in the wire is 2*10**4 A/m**2. Determine the magnitude of the magnetic
ficlc at a point that is 5.0 mm from the axis of the conductor.

(a) 30 micro-T

{(b) 12 micro-T

(c) 17 micro-T

(dy 40 micro-T

(e) 55 micro-T
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30-03
Question 898 ) ) ] ) 0.45-36%
Consider an infinitely long straight wire carrying a current 1. If the magnetic field at rl = 2.5
mm inside the wire and at r2 = [0 mm outside the wire are equal, then the radius of the wire
is:

a 4.0 mm.

6.0 mm.
c 5.0 mm.
d 7.0 mm.
e 3.0 mm.

30-03

Question 8§99 ] ] o 021-55%
A cylindrical conductor of radius R = 2.50 ¢m carries a current of 1 = 2.50 A along its length.
This currents 1s umiformly distributed throughout the cross section of the conductor. Calcilate
the magnitude of the magnetic field at a point that is 1.25 cm from the axis of the conductor.
8.00 microTesla

10.0 microTesla

20.0 microTesla

15.3 microTesla

ZEro

[ ~N e =]

30-03
Question 900 ] 0.47-56%
The radius R of a long current-carrying wire is 2.3 cm. If the magnetic field at r1 =2.0 crr is
equal to THREE times the magnetic field at r2, r2 > R, calculate the distance r2.
a 5.2 cm.
7.9 cm.
4 cm.
.0 cm.
8

c
d
e cIm.

WO s

30-03

Question 901 0.£0-33%
A hollow cylindrical conductor of inner radius 3.0 mm and cuter radius 5.0 mm carries a
current of 80 A parallel to its axis. The current is uniformly distributed over the cross section
of the conductor. Find the magnitude of the magnetic field at a point that is 2.0 mm from the
axis of the conductor.

a 5.3 mT.
b 0.7 mT
c 8.0 mT.
d 10 mT.
€ ZEero.

30-03

Question 902 0.:4-49%
Figure 4 shows four circular loops concentric with a wire whose current is directed out of the
page. The current is uniform across the cross section of the wire. Rank the loops according to
the magnitude of the enclosed current, greatest first [loops a and b inside the wires, ¢ and

are outside]

Curcumference
of the wire

Figure {4}

a a>c>b>d.
b a>c>b>d.
c a=b>c¢>d,
d d=c>b>a.
e

d>c>b>a.
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30-03
Question 903 0.50-38%
Five long, straight, insulated wires are closely bound together to form a small cable of
diameter 1.0 cm. Currents carried by the wires are [1=20A, 12=-6A, 13=12A, I14=-7A, and
I5= 8A (negative currents are opposite in direction to the positive). Find the magnitude of the
magnetic field at a distance 10 ¢m from the cable.
(a) 32 micro-T.
(b) Z€ro.
(c) 29 micro-T.
(d) 10 micro-T.
(e) 74 micro-T.

| 30-«  Solenoids and Toroids |

30-04
Question 904
What current in a solenoid 15-cm long wound with 100 turns would produce a magnetic field
equal to that of the earth, which is 5.1*10**-5 T?
(a) 13*10**-3 A.
(b)  6I¥10%*-3 A.
(c) 22*10**-3 A.
(d)  82*10%*-3 A.
(e) 76*%10**-3 A,

30-04
Question 905
A solenoid is formed by tightly winding a single layer of wire. The wire is 1.0 mm in
diareter. What is the magnitude of the magnetic field inside the solenoid when there is a
currznt of 0.081 A in the windings?
(a) 102 micro-T.
(b) 51 micro-T.
{(c) 81 micro-T.
(d) 212 micro-T.
(e) 10 micro-T.

30-04
Question 906
A 5)0 turns solenoid is 30 cm long, has a radius of 0.5 ¢m and carries a current of 2.0 A. The
magnitude of the magnetic field at the center of the solenoid is:
(a) 82*%10**(-3) T
{b) 0.9*%10¥*(-8) T
(c) 13*¥10%%(-3) T
(d) 5.6%10**(-8) T
(e) 42%¥10%*(-3) T

30-04

Question 907

A solenoid is 3.0 m long and has a circumference of 9.4*10**(-2) m. It carries a current of
12.(* A. The magnetic field inside the solenoid is 25.0%10**(-3) T. The length of the wire
forming the solenoid is:

(@ 410m.
(b) 245m,
(c) 900 m.
(d 467m.

(e) 233 m.
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30-04
Question 908 0.-5-36%
A current of 2.5 A passes in a solenoid of length L = 50 c¢m. It produces a magnetic field of
2.3*10**(-3) T at its center. The number of turns in the solenoid is:

(a) 372.
(b) 645.
(c) 366.
(d) 781.
(e) 554,
30-04
Question 909 0.23-55%

Which of the following statements is CORRECT ?

(a) It is impossible for a constant magnetic field to change the speed of a charged paricle.
(b)  The magnetic field at the center of a current carrying conducting tube is non-zero.

(c) A magnetic field exerts a force on an electron at rest.

(d)  The magnetic field inside an ideal solenoid depends on the radius of the solenoid.

(e) An emf can be induced by a constant magnetic field in a fixed conducting loop.

30-04
Question 910 0.18-41%
Consider two solenoids, A and B, having the same current. Solenoid B has twice the radius
and six times thc number of turns per unit length as solenoid A. The ratio of the magnetic
field in the interior of solenoid B to that in the interior of solcnoid A is:

(a) 6.
(b) 4,
(<) 3.
(d) 1.
() 2
30-04
Question 911 017-82%

A long solenoid has 1000 turns/m and carries current 1. An electron moves within the solenoid
in a circle of radius 2.30 cm perpendicular to the solenoid axis. The speed of the clectron is
1.35*10**7 m/s. What is the current in the solenoid?

(@) 2.66A
(b) 532A
(c) 399 A
(d) 798 A
(e) 133 A

30-04
Question 912 047-43%

A solenoid has length L=2.0 m and diameter d=4.0 ¢cm, and it carries a current [=6.0 A. 1:
consists of seven closed packed layers, each with 90 turns along length L. What is B at its
center?

(a) 2.4*10**(-3) Tesla.

(b)  8.0*10**(-7) Tesla.

() 5.0*%10**(-3) Tesla.

(d)  3.5*10**(-3) Tesla.

(e) 8.0*10**(-4) Tesla.
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30-04

Question 913 0.28-79%

A proton is moving along the axis of a solenoid carrying a current. Which of the following
statement is CORRECT about the magnetic force acting on the proton?

(a) The force acts radially outwards.
(b) No force acts.
(<) The force acts in the direction of motion.
(d) The force acts radially inwards.
(e) The force acts in the opposite direction of motion.
30 All Sections
30
Question 914
Whizh one of the following statements is True?
(a) The magnetic field due o a long straight wire increases with increasing distance from
the wire.
(b) The magnetic field is smallest where the field lines are closest.
(c) The torque on a magnetic dipole is zero when it is in a uniform magnetic field.
(d) If the current in each of two parallel current-carrying wires is doubled, the force

(e)

between them will be doubled.
A uniform magnetic field can be found at the center of a solenoid.
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Chapter 31  Induction and Inductance

| 31-3 faraday's Law of Induction I
31-03
Question 915 0.29-41%

Consider a circular loop of radius R = 20 ¢m lying in the x-y plane. There is throughout the
region a uniform magnetic field given by
B =(5.0i + 4.0j + 3.0k) T.
Calculate the magnetic flux though the loop.
(a) 0.15 T*m**2
(b)  0.38T*m**2
(c) 0.62 T*m**2
(d) 0.21 T*m**2
(e) 0.92 T*m**2

31-03
Question 916
A uniform magnetic field B=(2.01+4.0j + 5.0 k) T intersects a circular surface of radius 2
cm lying in the yz plane. What is the magnetic flux through this surface?
(a) zero
(b)  B.4*10**(-3) T*m**2
(c)  6.3*10**(-3) T*m**2
(d)  5.0%10%¥(-3) T*m**2
(e)  2.5*¥10%*(-3) T*m**2

31-03
Question 917 0.29-31%
Consider a cube of side L= 10 ¢m positioned as shown in Figure 6. Throughout the regior,
There is a magnetic field B= (4.0*%1 + 5.0*j - 6.0*k) T. Calculate the magnetic flux throug1 the
shaded face of the cube.

B

/

MY

z Fignre6
(a) -0.04 T*m**2
(b) ~0.06 T*m**2
(c)  0.05 T*m**2
(d)  0.04 T*m**2
(e) 0.06 T*m**2

31-03
Question 918
A constant magnetic flux of 4.0*10**(-5) Wb is maintained through a coil for 0.5 s. What
emf is induced in the coil by this flux during that period?
(a)  -2.0%10%*(-5) V.
(b)  2.0%10**(-5) V.
(©)  4.0%10%*(-5) V.
(d)  Zero.
(e)  -4.0*10**(-5) V.
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31-03
Question 919
Faraday's law states that an induced emf is proportional to:
(a the rate of change of magnetic flux.
(b the rate of change of electric flux.
C the rate of change of gravitational field.
d the rate of change of magnetic field.
e) the rate of change of electric field.
31-03

Question 920
Corsider a circular loop of wire within which the magnetic flux, Phi, is given as a function of
time, t, as

Phi= a¥*t**2+b,
wfht:re a and b are constants. If the induced emf is measured as 48 V at t=3 s, what is the value
of al

31-03
Question 921 0.45-36%
A 2.0 Tesla uniform magnetic field makes an angle of 60 degrees with the xy-plane. The
magnetic flux through an area of 3 m**2 portion of the xy—p%ane is:
g% 5.2 Wh.

3

€)

oo

Zz2

31-03
Question 922 _ 0.49-57%
A 22-T uniform magnetic field (in the x-y plane) makes an angle of 30 degrees with the y-
axis The ma ! etic flux through a 4.0-m**2 portion of the xz plane is:
a% 6.9

31-03
Question 923 0.55-39%
Figure 12 shows a conducting loop consisting of a half circle of radius 0.20 m and three
straizht sections. The loop lies in a uniform magnetic field that is directed as shown in the
fagure and is given by:
B = (4.5%t**2) - (10%*t) ,
with B in tesla and t in seconds. What is the maenitude of the induced emfatt=10s ?

» T & & * ® & & =

oooooooooooo

Figure 12
(a) S0V
b) 10V
c) 8.2V
d 63V
e) 41V
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31-03
Question 924 0.53-55%
A 400-turn coil of total resistance 6.0 ohm has a cross sectional area of 30 cm**2. How
rapidly should a magnetic field parallel to the coil axis change in order to induce a current of
0.3 A in the coil?

(a) 0.67 T’s.
(b) 1.5 T/s.
(c) 0.25 T/s.
(d) 0.04 T/s.
(e) 2.8 T/s.
31-03
Question 925 0.34-61%

A circular wire loop of area 0.5 m**2 is perpendicular to a magnetic field of 0.8 T. If the coil
is removed completely from the field in 0.1 s, the average emf induced in the loop has a
magnitude

(a) 50V
(b) 80V
(c) 40V
(d) 20V
(e) 1.0V
31-03
Question 926 0.46)-40%

A circular area with a radius of 8.0 cm lies in the xy-plane. What is the magnitude of the
magnetic flux through this circle due to a uniform magnetic field of 0.5 T at an angle of 3C
degrees from the positive z-axis?.

(a) 8.7*10**(-3) Wh.

{b)  =zero.

{c) 4.3*10**(-3) Wb.

(d)  2.3*10*%(-3) Wb.

(e) 1.1*10**(-3) Wh.

31-03
Question 927 0.43-66%
A circular wire loop, of an area 0.10 m**2, is initially oriented so that its plane is
perpendicular to a 0.40 T magnetic field. When the loop is rotated so that its plane is paral el
to the field, a 25 V average potential difference is induced across the loop. The time (in
seconds) required to make this rotation of the loop is
(a)  4.5*10**(-3).
(b) 1.0%*10%*(-3),
(c) 1.6*10%**(-3).
(d) 1.2*10%*(-3).
(e) 3.3*10%*(-3).

| 31-4 Lenz's Law |
31-04
Question 928

A plane loop of wire consisting of a single turn of cross- sectional area 0.20 m**2 is
perpendicular to a magnetic field that increases uniformly in magnitude from 0.25 Tto 3.25 T
in a time of 2.0 s. What is the resistance of the coil if the induced current has a value of 2.C A?

(@  0.15 Ohm.
(b)  0.35 Ohm.
(c)  0.07 Ohm.
d)  0.11 Ohm.

(d)
(¢)  0.70 Ohm.
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31-04

Question 929

Linz's law states that "Induccd currents always flow in a direction such that they oppose any
chamge in magnectic flux through a conductor”. If the abovc statement is not true, this would
leac to a violation of

(a) the law of conservation of energy.

(b)  Entropy.

(c) Ampere's law.

(d) Coulomb's law.

(e) the law of conservation of momentum.

31-04

Question 930

Eac1 turn of a [00-turn coil, whose resistance is 60 Ohm, encloses an area of 80 cm**2. What
should be the rate of change of a magnetic field parallel to its axes in order to induce a current
of I mA in the coil?

(a) 0.235 Tfs.

(b) Zero.

{c) 0.125 T’s.

(d) 0.075T/s.

(e) 0.347 T/s.

31-04

Qucstion 931 0.54-49%%

A flat coil of wire consisting of 20 turns, each with an area of 50 cm**2, is positioned
perpendicularly to a uniform magnetic field that increases its magnitude at a constant rate
from 2.0 Tto 6.0 T in 2.0 s. If the coil has a total resistance of 0.4 ohms, what is the
magnitude of the induced current in the coil?

(a) 0.8 A

(b) 05 A

(c) 0.7 A

(d) 0.2 A

{(e) 0.6 A

3104

Question 932

A s ngle turn plane loop of wire of cross sectional area 40 cm**2 is perpendicular to a
magnectic field that increases uniformly in magnitude from 0.5 T to 5.5 T in 2.0 seconds. What
is tl e resistance of the wire if the induced current has a value of 1.0 mA.

(a) 40 Ohms
®) 50 Ohms
() 10 Ohms
{d) 20 Ohms

(¢) 30 Ohms
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31-04
Question 933 0.76-40%
The square circuit shown in Figure 8 is in a uniform magnetic field directed into the page and
is decreasing at a rate of 1.5 T/s. Calculate the induced current in the circuit if the resistanze
of the wire 10 ohms.

B
12cm

@ @ 9

@
@
&

® ® @

12cm
Fignire 8
(a) 2.16 milli-A
(b) 2.16 micro-A
(c) 40.1 milli-A
(d) 40.1 micro-A
() 5.7 micro-A

31-04
Question 934
Each turn of a 100-turn coil, whose resistance is 60.0 Ohm, encloses an area of 80.0 cm™**2.
What should be the rate of change of a magnetic field parallel to its axis in order to induce a
current of 1.00*10**(-3) A in the coil?
(a) 0.235 T/s.
(b) 0.075 T/s.
(c) 7.51 T/s.
(d) 0.125 Ti/s.
(e) Zero,

31-04
Question 935
A magnet is taken towards a metallic ring in such a way that a constant current of 10**(-2) A
is induced in it. The total resistance of the ring is 0.25 Ohm. In 10 seconds, the flux of the
magnetic field through the ring changes by:
(a) 2.5%10%#(-9) Wb.
(b) 2.5%10**(-3) Wh.
()  2.5%10%*%(-2) Wh.
(d)  2.5*%10%*(-1) Wb.
(e) 2.5*10%*(-6) Wb.

31-04
Question 936 0.~5-36%
A single turn plane loop of wire of cross sectional area 40 cm**2 is perpendicular to a
magnetic field that increases uniformly in magnitude from 0.5 T to 5.5 T in 2.0 seconds. What
is the resistance of the wire if the induced current has a value of 1.0*10%*(-3) A?

(a) 30 Ohms,
(b) 20 Ohms.
(c) 50 Ohms.
(d) 40 Ohms.

(¢) 10 Ohms.
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31-04
Question 937
A reztangular loop of wire is placed midway between two long straight parallel conductors as
shown in figure (11). The conductors carry currents il and i2 as indicated. If i1 is increasing
and 2 is constant, then the indueed current in the loon is:

A A
Figure 11

a)  counterclockwise.

) dependsonil -i2.
c depends on il +i2.
d Zero.
(e clockwise.

31-04

Question 938 0.43-59%,

A 200-turn coil has a cross sectional area of 0.20 m**2 and a resistance of 20 ohms. The coil
is placed in a magnctic field perpendicular to the plane of the coil. The magnitude of the
magtetic field decreases from 1.6 milli-T to zero in 0.020 seconds. What is the current
induzed in the coil ?

a% 160 mA
b 3.20 mA
c 32.0 mA
d 16.0 mA
e 0.800 mA
31-04
Question 939 0.48-59q
A scuare loop of wire lies in the plane of the page. A decreasing magnetic field is dirccted
into the page. The induced current in the loop:
(a% is zero.
is clockwise in two of the loop sides and counterclockwise in the other two.
;:) is counterclockwise.
d) depends upon whether or not B is decreasing at a constant rate
(e) is clockwise.
31-04
Question 940 0.34-67%

A loag straight wire is in the plane of a rectangular conducting loop as shown in Figure 8.
The straight wire carrics an increasing current i in the direction shown. The current in the
recte ngular is:

Figuwe 8

counter clockwise.

counter clockwise in the left side and clockwise in the right side.
clockwise in the left side and counter clockwise in the right side.
ZETO.

clockwise.

{_Lﬂ-ﬂ o W
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31-04
Question 941 0.26-62%
The circuit shown in figure 9 is in a uniform magnetic field that is into the page and is
decreasing in the magnitude at the rate of 150 T/s. The current in the circuit is:
12 e
e
12 em
L 2
Figure §
(2) 0.18 A.
(b) 022A.
(c) 0.15 A.
(d) 0.62A.
(e) 0.40 A.
31-04
Question 942 0.23-45%

A long straight wire carrying a constant current | is in the plane of a circular conducting laop
as shown in figure (9). If the wire is moved away from the loop toward point A, the current
induced in the loop is

hea
o
Figre 9

(a) zero.
(b) into the page.
(c) out of the page.
(d) counterclockwise.
{(e) clockwise.

31-04
Question 943 0.59-45%

The area of a 333-turn conducting coil is 78.5% 10**(-4) m**2 and its resistance is 10.4 ohms.
The coil lies in the xy plane and is placed in a magnetic field that points in the z direction. At
what rate should the magnetic field change to induce a current of 2.50 mA in the coil?

(@) 331 Tis

() 0.757 T/s

(c) 0.228 T/s

(d) 0.00995T/s

(e) 1.52 T/s
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31-04
Question 944 0.67-54%
A loag, straight wire is in the same plane as a square metallic loop (see figure 9). The wire
carres a steady current | in the direction shown in the figure. Now, the loop is moved upward
para lel to the wire. Which of the followine statements is CORRECT?

!
t

FILL RES
(ag The magnetic flux through the loop will decrease.
No current will be induced in the loop.
(c) A clockwise current will be induced in the loop.
(d) The magnetic flux through the loop will increase.
(e) A counter-clockwise current will be induced in the loop.

3-04

Question 945 04847,
A 22 m long copper wire, with resistance 5.0 Ohm, is formed into a square loop and placed
perpendicular to a uniform magnetic field that is increasing at the constant rate of 10.0 mT/s,

ar wrat rate is thermal energy generated in the loop?

a) 21104 W,

b)  45*10%*(-6) W.

c) 1.3*10%*%(-6) W.

(d) 3.2*10**?3; W.

(e) 0.1*10%*(-6) W

31-04

Question 946 0.43-30%
A srrall circular loop of area 0.50 cm**2 is placed in the plane of, and concentric with, a large
arc dar loop of radius 2.0 m. The current in the large loop is changed uniformly from +100 A
to 1 X0 A in a timc of 0.50 s. Find the emf{ induced in the small loop in this time interval
(Assume the field is uniform through thc smaller loop).
a) 7.5*10**{-6) V.

3.1*10F*(-8) V.
c% 9.2*10%* -9; V.

d 5.0%10**(-8) V
(e) 6.3%10** (-9 V
314
Question 947 .39-61%

Alc nE straight wire is in the plane of a circular conducting loop as shown in figure 9. The
stra ght wire carries a constant current | in the direction shown. The circular loop starts
moving to the left. The induced current in the circular loop is:

1:0)

Figure 9

(a) zero. )
(b)  counter clockwise.
(c) 4*L

{(d) clockwise.
(e)  2*L
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[ 31-5 Induction and Energy Transfers |

31-05
Question 948
In the arrangement shown in Figure (7), a conducting bar moves to the right. Assume R=10-
Ohm, L=0.5 m, and that a uniform 3.5 T magnetic ficld is directed into the page. Neglect the
mass of the bar, find the powcr dissipated in the resistor such that the bar moves to the right
with a constant speed of 4.0 m/s?

B
X X X X X bod
XXXXXT 0 '
MO M M M x ¥
R $xxxxx-Bx
X XM M M xl x
) HKX X XX x :
Figure # 7
(a) 1.3W,
(b) 49 W,
(c) 3.6 W.
() 24 W.
(e) 7.6 W.
3105
Question 949 0.71-31%

A conducting rod of length 1.2 m is moving with a speed of 10 m/s as shown in Figure 9. If
the magnetic field is 0.55 T into the page. Calculate the potential difference between the ends
of the rod.

PR X - X H oA X X oa
Foxow A Boeoxoxox o
»

P N A B

o

(a) 55V
(b) ZERO
(c) 22V
(d) 88V
(e) 6.6V
31-05
Question 950

Figure 7 shows a conducting bar moving with a constant speed of 5.0 m/s to the right.
Assume that R = 5.0 Ohms, L = 0.20 m, and that a uniform magnetic field of 3.5 T is directed
mfto the page. Calculate the magnitude of the applied force pulling the bar.(Neglect the mass
of the bar.) )

R%xxxx Feon

FIGURE7
(@ 025N
(b) 092 N
© 15N
(d 073 N
(e) 049 N
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31-05
Question 951
The square coil shown in figure(12) is 20 cm on a side and has 15 turns of wire on it. It is
mov ng to the right at 2 m/s. Find the induced emf in it at the instant shown, and the direction
of th= induced current in the coil. (The magnetic field is 0.2 T and its direction is out of the

page.)

> » - L]
o 20|em
2mfs
9em| * * * *
Figure 12
a) 1.2V, clockwise
) 3.6 V, clockwise
C) 1.2 V, counter-clockwise
d) Zero
(e) 3.6 V, counter-clockwise
31-05
Question 952 045467,

A m:tal rod of resistance 12 ohms is forced to move with constant velocity along two parallel
metz] rails as shown in figure 13. A magnctic ficld of magnitude 0.35 T is directed as shown
in thz figure. The separation between the rails is 25.0 cm and the speed of the rod is 45.0
cm/s. What is the current in the rod ? Neolect the resistance of the rails.

T L ] - a » L
L L Y
i L] L] [ ] [ ] [ ] L]
Figure 13
(a) 1.43 mA counterclockwise
gb} 3.28 mA clockwise
c 2.32 mA clockwise
d 1.43 mA clockwise
(e) 3.28 mA counterclockwise
31-05
Question 953 0.09-69%q

Figure 10 shows a bar moving to the right on two conducting rails. To make an induced
current in the direction indicated, a constant magnetic field in region A should be in what
direction?

E 3

Fipme 10
a) Out of the paﬁe.
)  Impossible; this cannot be done with a constant magnetic field.
c) Right.
{d) Into the page.
(¢)  Left.




| General Physics Multiple-Choice QUESHONS  siune o vioe e o- 235 |

Question 954
A circuit is pulled to the right at constant speed in a uniform magnetic field with a 16-N ferce
as in figure 10. As the circuit moves, a 6.0-A current flows through the 4.0-ohm resistor. With
what speed does the circuit move?

(a)
(b)
(c)
(d
(€)

6.4 m/s
12 m/s
9.0 m/s
1.5 m/s
3.0 m/s

X

31-05
0.13-49°%,

X X X X X

.
X X X X

R — -
X X X X

X X X X X
FIGURE 10
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Answers

1-b 51-c¢ 101-b 151 -a 201 -¢ 251-b 301 -b 351-a
2-d 52-¢ 102 -¢ 152-d 202-¢ 252-a 302 -a 352-¢
3-¢ 53-b 103 -d 153 -d 203 -¢ 253 -2a 303-¢ 353-¢
1-c 54 -¢ 104 -a 154 -a 204 -b 254 -d 304-b 354 -d
53-¢ 55-a 105-¢ 155-b 205-a 255-b 305-b 355-d
3-b 56 -d 106 -b 156-¢ 206 -d 256 - e 306-c¢ 356-d
7-b 57-b 107 -¢ 157 -¢ 207 -c 257 -¢ 307 -¢ 357-d
3-a 58-a 108 -¢ 158 -e 208 - ¢ 258 -b 308-b 358 -d
I-c 59-a 109 -d 159 -a 209-b 259 -¢ 309 -b 359 -¢
1J-e 60-c 110-d 160 -a 210-a 260 -c 310-e 360-¢
11-¢ 61 -c 111 -d 161 -2a 211 -c 261 -d 3]l -e 361 -d
12-¢ 62-e 112-c¢ 162 -d 212 -e 262-b 312-a 362-b
i3-a 63-c¢ 113-b 163 -¢ 213-a 263 -c 313-b 363 -d
14-d 64 -a 114 -a 164 -b 214 -d 264 -¢ 3l14-¢e 364 -c¢
15-¢ 65-b 115-d 165-d 215-¢ 265-¢ 315-¢ 365-¢
15-d 66 -c 116 -b 166 - e 216-¢ 266 -c¢ 316 -d 366 -d
17-a 67 -c 117 -a 167 -d 217-b 267-b 317-¢ 367-¢
13-a 68-d 118 -b 168 -d 218-¢ 268 -¢ 318 -¢ 368 -¢
13-a 69-b 119-c¢ 169 -d 219-d 269 -d 319-¢ 369-b
D-c 70-¢ 120 -¢ 170 -d 220 -¢ 270 -¢ 320-a 370-a
2l -¢ 71-a i21-d 171-b 221-¢ 271 -d 321 -a 3N -¢
2Z2-c 72-¢ 122 -e 172 -¢ 222 -¢ 272-¢ 322-e 372-¢
B.e 73 -d 123 -¢ 173-b 223-b 273 -d 323 -c¢ 373-b
21-a 74 -d 124 -d 174 -d 224 -¢ 274 - ¢ 324 -d 374 -b
23-b 75-¢ 125-a 175 -¢ 225 -¢ 275-¢€ 325-¢ 375-¢
-c 76 -¢ 126 -b 176 -a 226 -¢ 276-a 326-b 376 - ¢
27 -c 77 -d 127 -b 177 -d 227-b 277 -¢ 327 -a 377 -a
XR-a 78 - ¢ 128 -d 178 -d 228-b 278 -b 328 -¢ 378 - ¢
B-c 79 -a 129 -¢ 179 -d 229-¢ 279 -¢ 329-b 379 -d
3)-b BO-c¢ 130-b 180-b 230-¢ 280 -¢ 330-a 380-¢
31-b Bl -¢e 131 -e 181 -a 231-b 281 -¢€ 331-d 381 -¢
X-c B2 -e 132-d 182 -¢ 232 -d 282 -e 332-d 382-b
B-a 83-b 133-a 183 -¢ 233-b 283-a 333-a 383-¢
3H-a B4 -d 134-c¢ 184 -¢ 234 -d 284 -¢ 334-¢ 384 -e
35-d 85-b 135-a 185-¢ 235-b 285-¢ 335-d 185 -¢
¥-c 86-¢e 136 - ¢ 186-a 236-a 286-d 336-c 386-a
37-a 87-b 137 -¢ 187 -a 237-¢ 287-b 337-e 387-d
BM-e 88-¢ 138-d 188-b 238 -¢e 288 -d 338-¢ 388 -d
-a B9-c 139 -d 189 -b 239 -d 289-b 339-b IR0 -d
4J-b 90 -a 140 -d 190 - ¢ 240-b 290 -¢€ 340 - e 390-d
41 -b 9] -e 141 -e 191 -d 241 -d 291 -e 341 -¢ 39] -a
L-c 92 -¢ 142 -d 192-d 242 -d 292 -a 342 - ¢ 392-b
4-c 93 -d 143 -d 193 -d 243 -b 293 -¢ 343 -4 303-a
44-d 94 -d 144 - ¢ 194 - ¢ 244 -b 294 - d 344 -d 394 - ¢
45-a 95-¢ 145 -a 195 -¢ 245 -a 295 - d 345 -d 395-¢
46 -a 96 -c 146 -d 196-a 246 -d 296 -d 346 - ¢ 396 -¢€
47 -c¢ 97-4d 147 - b 197 -¢ 247 - e 297 -b 347 -a 197 -¢
48 -a 98 -¢ 148 - a 198 -e 248 - e 208 -a 348 - e 398 -a
29 -¢ 99 -d 149 - d 199 -¢ 249 -¢ 299 - e 349 -d 399 -¢
H-e 100-d 150-d 200-a 250 -e 300-¢ 350-d 400 - e
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Answers

401 - ¢ 451 -a 501 -e 551-d 601 -e 651-b 701 -e 751 -e
402 -d 452 -d 502 -e 552 -¢ 602 -d 652 -e 702 -d 752 -a
403 -b 453 -¢ 503-b 553-b 603 -¢ 653 -¢ 703 -b 753 -¢
404 - e 454 - b 504 - ¢ 554 - ¢ 604 -b 654 -b 704 - d 754 -b
405 -¢ 455 -b 505-¢ 555-¢ 605 - ¢ 655-b 705 -¢e 755-¢
406 -a 456 - b 506 -a 556-e 606-b 656 -¢ 706 - a 756 -a
407 - ¢ 457-b 507 -¢ 557 -c¢ 607 - e 657 -c¢ 707 - ¢ 757 -d
408 - d 458 - a 508 - ¢ 558-b 608 -d 658-b 708 - ¢ 758 -a
409 -e 459 - ¢ 509 -a 559 -¢ 609 -¢ 659-b 709 - d 7159 -¢
410-b 460 -c 510-e 560 -c 610-a 660 -c 710-d 760 -a
411-b 461 - b 511-a 561 -c¢ 6l1-c 661 -b 711 -¢ 761 -a
412-b 462 -d 512-¢ 562 -a 612-b 662 -d 712-b 762 -¢
413-a 463 -¢ 513 -d 563 -a 613-a 663 -a 713-¢ 763 -a
414 -d 464 - ¢ 514-b 564 -a 614 -d 664 - e 714 -¢ 764 - ¢
415 -d 465 -d 515-¢ 565-b 6l5-a 665 -d 715-¢ 765-a
416 -¢ 466 -d 516-d 566 -¢ 6l6-a 666 - a 716-a 766 - ¢
417-b 467 - ¢ 517 -d 567-d 617-b 667-d 717-¢ 767 -¢
418 -¢ 468 - a 518-¢ 568 - a 618-d 668 -d 718 - ¢ 768 -b
419 -¢ 469 -b 519-a 569 - ¢ 619-a 669 - d 719 -¢ 769 -¢
420-b 470 -a 520-b 570 - ¢ 620-d 670-b 720 - a 770 -a
421-d 471 -d 521-b 571 -¢ 621 -¢ 671 -¢ 721 -¢ 771 -b
422 -b 472-b 522 -¢ 572-b 622 -¢ 672 -c¢ 722 -d "72-e
423 -d 473 -b 523 -d 573 -d 623 -¢ 673 -d 723 -d 773 -¢
424 . ¢ 474 - ¢ 524 - a 574 -¢ 624 -b 674 -a 724 -d 774 -a
425 -4 475 -d 525-¢ 575-¢ 625-b 675-¢ 725 -¢ 775 -e
426 -¢ 476 -2a 526-¢ 576 -c¢ 626 -d 676 -d 726 -¢ T76-¢
427 -a 477 - a 527 -¢ 577 -d 627 -b 677-b 727-b T77-b
428 -a 478 - ¢ 528 -d 578 -a 628 -¢ 678 -a 728 - ¢ 778 -a
429 -4 479 -d 529-¢ 579 -c 629 -b 679 -d 729 -¢ 779 -d
430 -d 480 -b 530-b 580 -b 630-d 680 -¢ 730-d 80 -a
431 -d 481 -d 531-a 581 -d 631 -a 681 -d 731-b 8l-c
432 -b 482 -b 532-a 582-c¢ 632-b 682 -¢ 732-b 182-¢
433 -¢ 483 -a 533-¢ 583-¢e 633-¢ 683 -¢ 733 -¢ F83-e
434 -d 484 -a 534-b 584-b 634 -d 684 -¢ 734 -a 4 -d
435-d 485-¢ 535-d 585-¢ 635-¢ 685-d 735-d W5-e
436-¢ 486 -e 536-¢ 586-d 636-c¢ 686 -a 736 - b 786 -d
437 -c 487 -b 537-¢ 587 -c 637-b 687-d 737-b T -¢
438-b 488 -a 538 -d 588 -d 638-b 688 -d 738 -d 788 -c
439 -b 489 -d 539 -¢ 589-a 639 -¢e 689 -e 739 -¢ T89-b
440 - b 490 -a 540 - e 590-¢ 640 - ¢ 690-b 740 -d 790-d
441 - a 491 -b 541 - ¢ 591 -e 641 - e 691 - e 741 - a Pl -c
442 - a 492 - ¢ 542 -b 592 -d 642 -b 692 -¢ 742 - ¢ 792-b
443 -b 493 - ¢ 543 -¢ 593 -¢ 643 -b 693 -c 743 - d 733-b
444 - a 494 - ¢ 544 - e 594-b 644 - ¢ 694 - ¢ 744 - ¢ 794 -2
445 -¢ 495 -d 545 -d 595 -¢ 645 - e 695 -¢ 745-a 795 -a
446 - ¢ 496 - ¢ 546 -a 596 -d 646 - ¢ 696 - c 746 -d 726-b
447 - ¢ 497 -a 547-b 597-¢ 647 -b 697 - a 747 -b 77 -¢
448 - d 498 - ¢ 548 - b 598 -¢ 648 - b 698 -d 748 - a 738 -¢
449 - ¢ 499 -b 549 - a 599 -a 649 - a 699 -d 749 - a 799 -d
450 -¢ 500 -c¢ 550 -¢ 600-a 650-d 700 -¢ 750 - ¢ 800 -d
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Answers

801 -a 851 -¢ 901 -e 951 -a
802-¢ 852-e 902 -d 952 -b
803-¢ 853-¢ 903 -¢ 953 -d
B04-c¢ 854-c¢ 904 - b 954 -¢
805-a 855-b 905 - a
8h-a 856-b 906 -¢
807-b 857-4d 907 -d
803 -d 858-¢ 908 - ¢
809 -¢ 859-b 909 - a
81J-b 860 -b 910-a
8l1-b 861 -c¢ 911-a
812-b 862 -a 912-a
813 -d 863 -¢ 913-b
814-b 864 -a 914 -¢
gl -e 865-b 915-b
8l6-¢ 866-b 916-¢
817 -¢ 867-b 917-b
8l&-¢ 868 - a 918 -d
8K -¢ 869 - ¢ 919-a
3 -d 870 -d 920-a
821-a 871 -c 921 -a
822 -a 872 -d 922 -a
8Z3-¢ 873 -d 923 -¢
824 -¢ 874 -¢ 924 -b
8z25-b 875-a 925 -¢
8z -b 876 -a 0926-a
8z7-d 877-a 927 -¢
8Z8-c 878 -d 928 -a
8:9-¢ 879-b 929 -a
8 0-¢ 880-c 930-d
8=_-b 881 -e 931-b
Z2-c 882 -a 932 -¢
823-a 883-a 933-a
8-4-d 884 - ¢ 934-b
8.5-d 885-¢ 935-¢
8_6-b 886-d 936 -¢
827-b 887-a 937 -a
838-d B8 -b 938 -1
839-a 889 -d 939 -¢
840-d 890 -a 940 - a
841-b 891 -d 941 -b
842-b 892-a 942 -¢
813 -¢ 893-b 943 - d
84 -c¢ 894 - a 944 - b
8145-¢ 895-d 945 - ¢
816 -b 896 -d 946 -
817-b 897 -d 947 -b
B18 -4 898 -¢ 948 - b
B19-d 899 -b 949 - ¢
20-c¢ 900 -b 950 -¢






