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Q1.
A transverse sinusoidal wave istraveling on a string that is under constant tension. If you
double the wavelength of the wave, what happens to the wave speed (v) and the frequency

(f)?

A) visunchanged and f is halved
B) vdoublesand f is unchanged
C) visunchanged and f doubles
D) vishaved and f is unchanged
E) both v and f are doubled

Q2.

The equation for atransverse sinusoida wave travelling on a string (u = 0.0220 kg/m) is given by:
y(x,t) = (0.00850)sin (175x — 485t) (SI units)

The average power carried by thewaveis:

A) 0518 W
B) 0.721W
C) 0.325W
D) 0.421 W
E) 0.503W

Q3.

A string fixed at both ends is oscillating in the standing wave pattern shown in Figure 1. The
wave has a speed of 195 m/s and afrequency of 240 Hz. The amplitude of the standing wave
at an antinode is 0.500 cm. Calculate the maximum transverse speed at a point that is 10.0 cm
from the left end.

Figh
[ J ]

A) 5.27 m/s
B) 6.03 m/s
C) 3.02m/s
D) 4.21 m/s
E) 7.53m/s
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Q4.

Two sinusoidal waves travelling on the same string are described by the equations:

Y, (X,t) =5.00sin[12.6x — 377t)

Y, (x,t) =5.00sin[12.6x— 377t — 0.789]

where x, y1 and y, arein cm and t isin seconds. What is the amplitude of the resultant wave?

A) 9.24 cm
B) 10.0cm
C) 4.62cm
D) 5.00 cm
E) 7.22cm

Q5.
A point source emits constant sound power. If you double the distance from the source, how
much is the decrease in the sound level ?

A) 6.0dB
B) 12 dB
C) 3.0dB
D) 4.8dB
E) 5.5dB

Q6.
A sound source and a detector are moving with the same speed along a straight line. In which
situation will there be a maximum frequency shift due to the Doppler effect? (recede = move

away)

A) Source and detector are moving toward each other.

B) Source and detector are moving away from each other.
C) Detector moves toward a receding source.

D) Source movestoward a receding detector.

E) Theshiftisawaysequal to zero.

Q7.

A pipe, that is closed at one end, has alength of 1.2 m. The third harmonic standing waveis
set up in the pipe. At what distance from the closed end is the first displacement antinode?
The speed of sound in air is 343 m/s.

A) 0.40m
B) 1.2 m
C) 0.60m
D) 0.24m
E) 048m
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Q8.

Two sound sources are driven by the same generator and face each other. The sources are
separated by 12.0 m and emit sound of frequency 686 Hz. Y ou stand at a point of
constructive interference between the two sources along the line connecting them. How far
must you walk to move to a point of destructive interference? The speed of sound in air is
343 m/s.

A) 0.125m
B) 0.250 m
C) 0.375m
D) 0.345m
E) 0.274m

Qo.

A 2.00-kg copper container is at atemperature of 195 °C. Y ou pour 0.100 kg of water
initially at 25.0 °C into the container and close the container so that no steam escapes. How
much water boils off? Assume no heat islost to the surroundings. The specific heat of copper
is 386 Jkg.K.

A) 18649
B) 23.3g¢g
C) 325¢
D) zero

E) 100 g

Q10.

An auminum hemispherical shell (half sphere that is empty inside) has a diameter of 55 m at
— 15 °C. What is the increase in the volume of the hemisphere when the temperature rises to
35 °C? The coefficient of linear expansion of aluminumis 2.3 x 10° (°C)™.

A) 150 m*
B) 50 m°
C) 120m®
D)8 m
E) 35 m

Q11.

A metallic rod is 50 cm long and has a cross sectional areaof 1.3 cm?. The left end of the rod
isin contact with areservoir at 100 °C, and the right end isin contact with areservoir at 0 °C.
In steady state, what is the temperature at a point that is 15 cm from the left end?

A) 70°C
B) 30°C
C) 43°C
D) 57°C
E) 50°C
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Q12.

The pressure and volume of 0.400 moles of an ideal diatomic gas are 400 kPaand 2.00 L.
The gas is compressed adiabatically to one-half of its original volume. What is the changein
theinternal energy of the gas?

A) 639
B) 383J
C) 263J
D) 201J
E) 713J

Q13.

Anideal gaswith Cp = 7R/2 is compressed at constant pressure to one-fourth of its original
volume. If the work done on the gas has magnitude 500 J, what is the change in the internal
energy of the gas?

A) —1250J
B) +1250J
C) +2500J
D) + 1750 J
E) —1750J

Q14.
If anideal gasis compressed isothermally:

A) Hesat istransferred from the gas.

B) Heat istransferred to the gas.

C) Nowork isdone in the process.

D) Work is done by the gas.

E) Theinternal energy of the gas decreases.

Q15.
The temperature of an ideal gasincreases from 200 °C to 600 °C. Theratio of the final RMS
speed to the initial RMS speed is:

A) 1.36
B) 1.73
C) 0.577
D) 0.736
E) 1.10




Phys102 First Major Code: 20
Term: 152 Thursday, February 25, 2016 Page: 5
Q16.

A sample of an ideal monatomic gas is taken through the cyclic process shown in Figure 2,

where process BC is isothermal. How much heat is exchanged in one cycle?

Fig#
P (atm)

L] B

A) 654 Jinto the gas
B) 654 Jout of the gas
C) 267 Jout of the gas
D) 267 Jinto the gas
E) 166 Jout of the gas

Q17.

A Carnot engine absorbs 450 kJ from a hot reservoir and performs 250 kJ of work in each
cycle. If the temperature of the cold reservoir is 20.0 °C, what is the temperature of the hot

reservoir?

A) 386 °C
B) 45.0°C
C) 255 °C
D) 36.0°C
E) 659 °C

Q18.

One kilogram of water at 20 °C is placed in an ideal refrigerator and coolsto 5.0 °Cin 1.0 h.

If the power of the refrigerator is 8.0 W, what isits coefficient of performance?

A) 2.2
B) 2.9
C) 3.6
D) 1.9
E) 4.2
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Q109.
An amount of water (150 g) initially at 80.0 °C coolsto room temperature 25.0 °C. What is
the change in entropy of the room? Neglect the change in the temperature of the room.

A) 116 JK
B) 151 JK
C) 629 JK
D) 125 JK
E) 377 JK

Q20.

Anidea gas sample undergoes areversible isothermal expansion. Figure 3 gives the change
ASin entropy of the gas versus final volume Vs of the gas. How many moles arein the
sample?

Fig#
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A) 33
B) 4.2
C) 2.1
D) 6.1
E) 3.9




