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QL
A transverse wave traveling on a string is represented by the function y (X, t) = ym
sin[(0.50 m™) x — (7.00 sH)t ] where x is in m and t is seconds. For which value of the
wave amplitude ym , the maximum transverse speed umax Of a particle on the string
equals the wave speed v on the string.
A) 2.00 m
B) 1.10m
C) 257m
D) 287 m
E) 3.33m
Ans:
[Umax| = ym%) =v= %
1ol 2.0
Ym = Tos - 0
Q2.
A qguitar string with 0.550 m length and linear density p = 1.150 g/m is supposed to
have a required fundamental frequency 256 Hz. It currently has a fundamental
frequency 248 Hz. What change in tension in the string is required to bring this guitar
string into tune with the required frequency?
A) 561N
B) 1.23N
C) 355N
D) 422N
E) 279N
Ans:
v 1 [t 1
fo=57 12 T T = 4L fF

2L 2L |’ 70 T 4z

At = 4L%u( fF — %) =4 x(0.55)? x 1.15 x 1073 x (2562 — 248?%)

At =5.61N
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Qs.
A transverse wave of amplitude ym and wavelength A: is traveling on a stretched wire
with tensionz. The wave carry an average power P1.ayg= 0. 48 W. Then the wavelength
of the wave is doubled (A2 =2\1) while keeping the tension zand amplitude ym constant.
What is the new average power P,.avq carried by the wave with wavelength A.,?
A) 0.12W
B) 0.44 W
C) 0.27T W
D) 0.36 W
E) 0.39W
Ans:
1 1 1 2m\°
P =S wwyn = 5 uvv?kiyn = S uviyn (7>
pP=2 2 34,2, 1
= 4TT"UV™ Ym 12
PZ—(Al)Z:’P =P XA%—O48><1—012W
P\, SRRV T 4=
Q4.
A 0.550 m long string fixed at both ends is vibrating in its fundamental mode. The
maximum transverse acceleration of a point at the middle of the string is 8.40 x 103
m/s? and the maximum transverse velocity is 3.80 m/s. What is the wave speed of the
transverse traveling waves on this string?
A) 387 ml/s
B) 155 m/s
C) 272 m/s
D) 299 m/s
E) 422 m/s
Ans:
a,_ L w? 8.4 x 103
Yy = yn} =w=————=2210.5rad/s
Uy _max Vm@ 3.8

A=2L=2%x055=11m

Aw  1.1%2210.5

w
i = 386.99
Ve T on o m/s
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Q5.
One of the harmonic frequencies of a pipe closed at one end is 550 Hz. If the next-
highest harmonic frequency of the pipe is 650 Hz, what is the length of the pipe?
A) 1.72m
B) 221 m
C) 2.88m
D) 3.36 m
E) 412m
Ans:
For a pipe closed at one end
Af = — = 650 — 550 = 100
f=a= B
L= v 3% = 1.715
~2af 2x100 M
Q6.
A train approaches a mountain at a speed of 75.0 km/h. The train driver sounds a
whistle that emits a frequency of 420 Hz. What will be the frequency of the echo that
the train driver hears reflected from the mountain?
A) 474 Hz
B) 211 Hz
C) 298 Hz
D) 322 Hz
E) 374 Hz
Ans:
_75%1000 . .
Ve ="3g00  2083m/s
" (v + vt) _ (343 + 20.83) — 4743 H
f =\ ,) = 20 343 —2083) = 4743 1
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Q7.
A point sound source radiates sound isotropically in all directions in air. At a distance
of 5.00 m from the source the sound intensity level is 52.0 dB. If the sound frequency
is 587 Hz, what is the pressure amplitude at this distance? (Density of air =1.21 kg/m?®)
A) 1.14 x10? Pa
B) 2.22 x102 Pa
C) 3.13 x10? Pa
D) 4.14 x10? Pa
E) 5.55 %102 Pa
Ans:
Poax = /2pvI; 1 = Iy x 108/10 = 10712 x 1057
I =1.585x%x10""
Poax = V2 % 1.21 x 343 X 1.585 x 10~7 = 0.01147 = 1.15 X 1072 Pa
QSs.
Two in phase speakers are emitting sound waves of same frequency in a room, as shown
in Figure 1. For what lowest frequency, the sound from the speakers produce
destructive interference at the micro phone located at a distance of 5.00 m in front of
one of the speaker?
A) 206 Hz Figure 1
B) 322 Hz AR T
C) 366 Hz '
D) 316 Hz 3.0m
E) 101 Hz . Microphone
Ans: \ I

Bl

L, = /52 + 32 = 5.83095
2
AL =5.83095 — 5.0 = 0.83095 =

A=2AL =2 x0.83095 = 1.6619 m

343
"~ 1.6619

= 206.4 Hz

“k— 50m —| v
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Qo.
The density of gasoline at 0.00 °C is 730 kg/m?. What will be the density of gasoline if
its temperature is raised to 30.0 °C. Assume the coefficient of volume expansion of
gasoline B = 0.950 x103 /°C.
A) 709 kg/m?®
B) 525 kg/m®
C) 555 kg/m3
D) 630 kg/m®
E) 677 kg/m®
Ans:
~m AV Ap—ﬁAT
° po’ Vo Po
Ap = —poBAT = —730 x 0.95 X 1073 x 30 = —20.80
pr = po — |Ap| = 730 — 20.80 = 709.2 kg/m3
Q10.
A metal bar is used to conduct heat. When the temperature at one end of the bar is
100°C and at the other is 20 °C, heat is transferred at a rate of 95 J/s. If the temperature
of the hotter end is reduced to 80°C, what will be the rate of heat transfer?
A) 711/s
B) 52J/s
C) 86J/s
D) 91J/s
E) 89J/s
Ans:
_ kAAT P, AT,
L P, ATy

p,=p 22 _ g5 _ 7105 /S
27 MAT, T g0 12]
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Q11.
One kg of ice is mixed with one kg of water at 10.0 °C. When thermal equilibrium is
reached, the mixture contains total 2.00 kg of ice at 0.00 °C. Determine the initial
temperature of the ice. The specific heat of ice 2092 J/kg °C.
A) —179°C
B) —101°C
C) —121°C
D) —155°C
E) —191°C
Ans:
AQwater = AQjce
Myater (10 X 4187 + 333 X 10%) = My, (2092(=Tice + 0)) = Myee X 2092 X Tige
_ —(10 x 4187 + 333 x 1000) 179.2°C
fce — 2092 — '
Q12.
Figure 2 shows a pV-diagram for an ideal gas process a to b in which its absolute
temperature at b is one-fourth of its absolute temperature at a. How many joules of
work was done in this process?
A) —56.8 ] platm)  Figure2
B) -85.6J b a
D) —-44.6J |
E) -20.5J I
I
Ans: e
W=PWV,—-V),T, = Z“ 0 0.500
=y x2=te 02 i0s
PTetT, 4T 4 T

W=PV,—V,)=15x1.01x10%x (0.125 — 0.5) X 1073 = —56.81]
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Q13.
Suppose the pressure of an ideal monatomic gas is tripled while its volume is halved.
What happens to the internal energy of the gas?

A) It increases.

B) It decreases.

C) It stays the same, as the described changes do not affect the internal
energy.

D) This depends on the molecular weight of the gas involved, thus this is
indeterminate.

E) None of the given answers.

Ans:
PV
AE;,, =nC,T =C, nt = C, —
AEyy BfVp _, 1.3
3
AEiTLf = AEini X E
Q14.
One-third of a mole of a monoatomic ideal gas is taken along the path abc shown in
Figure 3. How much heat is transferred in the process abc? .
p(Pa) Flgure 3
A) 3x10%) e
B) 1x10%J
C) 2x10%J 2% 10°
D) 5x 103 —
E) 4x10%) ‘
AnNs: 0 l()_(;):loAtlnulnA(w»lnA(;m 1()_nlm V(m’)
AE, =Q—-W

Qapc = AEiy + Weope = nCv(Tc - Ta) + Wapc

nRkR nR

3
AEiTLt =TlX—R>(

(Pch PaVa> 3
2

3
=E(PCVC_PaVa) =5Pa(Vc_V;1)

3
AE;; = 5% 105 x (0.01 — 0.002) = 1200]

0.004 X 2.5 x 10°
W = 105 x (0.01 — 0.02) + 2

2
Wope = 800 4+ 1000 = 1800 ]

Qape = AE; + Wy = 1200 + 1800 = 3000]
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Q15.
During a thermal expansion process at constant pressure, 970 J of heat are added to
1.75 mol of an ideal gas to heat it from 10.0 °C to 25.0 °C. The gas does + 223 J of
work during the expansion. Calculate vy for the gas.
A) 1.30
B) 1.70
C) 1.40
D) 1.50
E) 1.10
Ans:
AQp = nCyAT = 970]
AE;, = nCyAT = Qp — W = 970 — 223 = 747
A Cy 970
y=20 v _370_ 4
AE;,, W~ 747
Q16.
How much work is required to compress 5.00 mol of air at 20.0 °C and 1.00 atm to
one-fifth of the original volume in an adiabatic process? Assume air behaves as a
diatomic ideal gas?
A) 27.5kJ
B) 21.1kJ
C) 225kJ
D) 23.3kJ
E) 25.5kJ
Ans:
A
Q17.
Figure 4 shows the thermodynamic cycles of two heat engines. Determine ratio of the
thermal efficiencies &1 of engine 1 and &> of engine 2 (e1 / &2) if the same amount of heat
is added per cycle to each engine.
Figure 4
A) 2.0 . | Engine 1 ) I Engine 2
B) 0.5 o ] o
C) 1.0
D) 1.5 1
E) 1.3
Ans: v v v "
el_Areal_Z_2
e, Area2 1
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Q1s.
One hundred and twenty gram of water is heated to 95.0 °C and then cooled to room
temperature at 17.0 °C. The cooling process is essentially isothermal for the air in the
room. Calculate the total change in entropy of the water-air system while the water
cools down, assuming that all the heat lost by the water goes into the air.
A) +155 J/K
B) -15.5 JK
C) +24.1 JK
D) -23.2 JK
E) +19.4 J/K
Ans:
ASnet = ASW + ASair
ASy = 0.12 x 4187 x | (273 b 17) = ~119.68
w=5 "\273+05) = 11908
ns L 012x4187X78 o o
ar = 273417 '
AS,er = 135.139 — 119.68 = 15.46 ]
Q19.
A heat engine does 10.0 J of work and exhausts 15.0 J of waste heat during each
cycle. If the cold-reservoir temperature is 20.0 °C, what is the minimum possible
temperature in °C of the hot reservoir?
A) 215°C
B) 107 °C
C) 127 °C
D) 147 °C
E) 169 °C
Ans:

W =10],Q. = 15.05]
Qu =W+ Q. =10+ 15 = 25]

w 10

Qn 25 0

&

Ty cannot be lower than that of a Carnot engine

T, 293

T = =
H™1—-e. 1-04

= 488.33 = 215.33°C
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Q20.
Fifty grams of water at 15.0 °C is placed in the freezer compartment of a refrigerator
with a coefficient of performance of 4.00. How much work is supplied to the
refrigerator to convert 50.0 g water at 15.0 °C into ice at 0.00 °C.?
A) 4.95 x10%)J
B) 1.33 x10%)
C) 2.45x10%]
D) 2.88 x10°J
E) 3.58 x10%J
Ans:
w =%;QL =my, X (C X AT + L) = 0.05 x (4187 x 15 + 333 x 103)
Q. =19792.5]
19792.5
W =— —=4948.0] = 4.95x 103
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