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QL.

A transverse traveling wave is described by y = 0.15 sin [%(Zx - 64t)} , Where y and

x are in meter and t is in second. Determine the first positive x-coordinate where y is
maximum and when t = 0.

A) 40m
B) 80m
C) 16 m
D) 20m
E) 13 m
Ans:
. n . n
0.15 = 0.15sin <E (2x)> = 0.15sin (§ X)
=>(Ex)— z =>x=40m
) o
Q2.
A resultant traveling wave can be produced by an interference between two sinusoidal
waves of the same frequency and amplitude. This interference is fully destructive only
if the two waves:
A) travel in the same direction and are 180° out of phase
B) travel in opposite directions and are 180° out of phase
C) travel in the same direction and are in phase
D) travel in opposite directions and are in phase
E) travel in the same direction and are 90° out of phase
Ans:
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Q3.

A traveling sinusoidal wave is generated on a stretched string. The string has a linear
mass density p = 0.20 kg/m and is stretched under a tension of 400 N. If the traveling
wave has an amplitude of 30 cm and a period of 1.4 s, how much average power is

transmitted by this wave?

A) 8.1W
B) 15W
C) 33 W
D) 40 W
E) 24 W
Ans:
1

Pavg = E P-V(DZYm

~ |t |aoo
V= LT oz

v=447m/s

2

T—14—1
=14=

—onf= 2% — 45rad
W= = T3=4 rad/s

Pavg = % (0.2)(44.7)(4.5)2(0.3)2 = 8.1 W

Q4.

A string with a linear mass density of 0.0350 kg/m and a mass of 0.0140 kg is
clamped at both ends. Under what tension in the string will it have a standing wave

with a fundamental frequency of 110 Hz?

A) 271N
B) 312N
C) 455N
D) 583 N
E) 691N
Ans:
n _ n T —123
Lv—2L un— , 2,3 ..
m 0.014
1l

—

>5L= —= ——

0.035

2
_m
H=1

1 |t
n=1 :flzz\/;31=4L2flzu >t1t=271N
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Q5.
In Figure 1, two identical speakers, separated by 2.00 m, are connected (in phase) to
the same sound source. An observer, initially at the midpoint between the two
speakers, moves slowly toward B along the line joining the two speakers. He hears the
first minimum in sound after moving a distance of 0.100 m. Find the frequency of the
sound waves. [The speed of sound in air = 344 m/s] .
Figure 1
A) 860 Hz p— B
B) 116 Hz
] |
C) 1720 Hz rﬂ ]) (q
D) 581 Hz
E) 172 Hz )
Ans: x=01m
L_\_ e2 m r\j
X
AL=(4+x)—(l-x)= 202222
= X X)= 2x = 5 = 2F
v 344 860 H
T ax . 04 z
Q6.
A jet plane has a sound level Bjet =120 dB while the sound level of a child is Benilg =
20 dB. Their corresponding sound intensities ratio (ljet/l chiig) 1S:
A) 10°
B) 10°
C) 10°
D) 10*%
E) 10"
Ans:
I I
B1 =10log— ; B, =10log—
Io Jo
_ I, B — B1 _ I;
B, —B1 = 1010gIl = 0 - logIl
I, 100
== 1010 = 10%°
Iy
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Q7.

Standing waves with the seventh harmonic are produced in a long pipe closed at one
end. The number of antinodes in the standing wave pattern is:

A) 4
B) 3
C) 2 X
D) 5
E) 6
Ans:
A
Q8.
As you stand by the side of the road, a car approaches you at constant speed, sounding
its horn, and you hear a frequency of 120 Hz. After the car has passed, you hear a
frequency of 100 Hz. What is the speed of the car? Assume that the speed of sound in
air is 341 m/s.
A) 31.0 m/s
B) 25.0 m/s
C) 23.0m/s
D) 41.0 m/s
E) 47.0 m/s
Ans:
\%
f'=f
V — Vg
" v
f =f
V+ vg
f' v+
f" v —vg
1.2 = v =>12W-—-vy) = (v+vy)

vV — Vg

0.2v=22vy =>vg=31m/s
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Qo.

Given two metal rods A and B. The length of rod A is twice that of rod B, whereas the
coefficient of linear thermal expansion for rod B is three times that of rod A. If rod A
undergoes a change of temperature that is three times larger than that of rod B, which
of the following statements is TRUE?

A) The change in the length of rod A is twice that of rod B.

B) The change in the length of rod B is twice that of rod A.

C) The change in the length of rod A is six times larger than that of rod B.
D) The change in the length of rod B is six times larger than that of rod A.
E) The change in the length of rod A is the same as that of rod B.

Ans:
ALA = (XALAATA
ALB = O(BLBATB
— A, alTa
ALB = /é(XA > ,Z/
_ LaATy
_ AL,
)
ALA S ZALB
Q10.
The specific heat of object B is twice that of object A, and the mass of object A is
three times the mass of object B. Initially A is at 300 K and B is at 450 K. They are
placed in thermal contact with each other and the combination is isolated. The final
temperature of both objects is:
A) 360 K
B) 340K
C) 250 K
D) 420K
E) 460 K
Ans:

mACAATA = Imp CBATB

31yl 0 (T — Ta) = WMp264 (T — Tp)

3T; — 3T, = 2Ty — 2T

3T, + 2Tg

5Ty =2Tg+3Ty = Tr= ———2 = 360K

5
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Q11.
The change in the internal energy of a gas as it moves from a to c along the path abc
is -300 J (Figure 2). As it moves from c to d, 280 J is transferred to it as heat. And as
the gas moves from d to a it absorbs 110 J as heat. How much work is done on the gas
as it moves from c to d? P
Figure 2
A) +90 J
B) -90 J
C) +2601J
D) -2601J
E)y o J
Ans: o :
AEzpe. = —3001 ! !
Quq = 280J ' —>V
Qga = 1107
Qcda = Qea + Qga =390
AE.ga = —AEgp. =300
AEcqga = Qcda — Weda = 390 — Wiy, =300
Wogs = Weq + W7, =390 — 300 = 90 J
Weq =90
Q12.
Two rods, made of lead and copper, of equal lengths and diameters are attached to
each other as shown in Figure 3. The rods are placed between hot and cold reservoirs
with temperatures T, = 350 °C and T, = 10.0 °C. Find the temperature T at the
junction between the two rods. (Given Kieag=35.0 W/m.K, and Kcopper= 401 W/m.K)
A) 37.3 °Cc Figure 3 junction
B) 63.4°C ;
C) 21.2°C T, I T
D) 42.1°C Lead Copper
E) 73.5°C
Ans: ot

Q _ kA(Ty —To)
t L
354(350 — T) _ 401A(T — 10)

¥ v

35(350 — T) = 401(T — 10)
12250 —-35T = 401 T—-4010 = T =37.3°C
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Q13.
If the pressure of an ideal gas is tripled in an isothermal process, the root-mean-square
speed of the molecules:

A) does not change

B) increases by a factor of V3
C) decreases by a factor of V3
D) increases by a factor of 2
E) decreases by a factor of 2

3RT
Vims = ™ Isothermal = T = constant
Q14.

The temperature of 5.00 moles of an ideal monatomic gas is raised by 25.0 K in an
adiabatic process. The work done in this process is:

Ans:

A) —1.56 kJ
B) +3.45 kJ
C) —2.53 KJ
D) +5.53 kJ
E) +12.0 J
Ans: 0
adiabatic processQ = 0; AE =}Z’— W= -W
3

W= —AE = —nc,AT = —nRAT
= —5x % X 8.31 X (+25) = —1.56 kJ

Q15.

A 4.50 moles of an ideal gas undergoes isothermal compression from an initial
volume of 5.00 m® to a final volume of 2.00 m®. The amount of heat transferred from
the gas to its environment during this process is 9.83 kJ. Find the temperature of the
gas.

A) 287 K

B) 201 K

C) 154K

D) 305K

E) 273K

Ans:

Isothermal Process AE = 0

AE=Q-W=0=Q=W

W = nRTI (Vf) T w
= ] = = - —_—
nRTin{5 ) =Q nRIn(ve/v;)
9830

~ 45x% 831 x [n(2/5)

King Fahd University of Petroleum and Minerals
Physics Department ¢-20-n-20-s-0-e-1-fg-1-fo-1




Phys102
Coordinator; xyz

First Major-121
Sunday, October 14, 2012

Zero Version
Page: 8

Q16.
An ideal gas has an initial temperature of 200 K, and a volume of 2.0 liters. If the
volume of the gas is reduced to 1.0 liter at constant pressure, find the new average
kinetic energy per molecule.
A) 21x10%)
B) 4.2 x 10!
C) 1.1x10%J
D) 3.6 x 10!
E) 8.7 x 102
Ans:
3
k; = E kgT
k > kgT
f— 2 B f
P _ oRf
PV;  aRT
Ve
Tf - Ti —_— = 100 K
Vi
3
ks = > x 1.38 X 10723 x 100
ke =2.1x 10721]
Q17.
An ideal heat engine absorbs heat from a reservoir at 527 °C and rejects heat to a
reservoir at 127 °C. What is the power produced by the engine if the rate at which heat
is absorbed is
1500 W?
A) 750 W
B) 680 W
C) 450 W
D) 940 W
E) 230 W
Ans:
QU  Qu
Lt __t
T, Ty
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Q1s.

When ice, initially at 0.00 °C, is heated to 40.0 °C, its entropy is increased by 1.18

kJ/K. Find the mass of ice.

A) 658 ¢

B) 472¢

C) 234¢

D) 961 ¢

E) 5019
Ans:

AS = met+ meL (Tf)

=m T mcLn T
AS [Lf +cL (Tf)] 1150 658
= — —_ = = =
DT T T T 330 o ) &
273 "\273

= m = 0.658 kg
Q19.

A monatomic gas can be taken through one of the two thermodynamical processes A

or B. Process A is at constant volume and process B is at constant pressure. Both

processes are shown in a PV diagram in Figure 4. The change in entropy:

Figure 4
P{; — Isotherm
f

A) is greater for process B than for process A T

B) is greater for process A than for process B !

C) is the same for both processes A and B L >\

D) is greater for process A than for process B only if the initial temperature is low

E) is greater for process A than for process B only if the initial temperature is high
Ans:

isobaric (B)
As, = nc,Ln (E)
p Py
isochoric (A)
As, = ncyLn (E)
Ti

Both process have same Ty and Ty C, > C, = As, > As,
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Q20.

A refrigerator rejects 35.0 kJ of heat to the room during each cycle and operates with
coefficient of performance of 4.60. What is the work done per cycle?

A) 6.25 kJ

B) 7.61 kJ

C) 0.131 kJ

D) 10.2 kJ

E) 161 kJ
Ans:

K = & Qg —W
W W

WE+1D=Qy 2W=

>KW=Qy—-W
Qu _ 35000
W+1 56

W = 62501
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