Name

Phys 06, Fa 25, LACC R. Erickson Test 3 Ch 12-13
This test is closed book except for the notes provided, Show enough work for FULL credit. Attach extra white paper as needed - just
indicate such. Each problem is 5 points unless otherwise noted. Multiple choice questions require a breif justification.

Ch 12 -- Sound
1) Seven seconds after a brilliant flash of lightning, thunder shakes the house. Approximately how far was the

lightning strike from the house?
A) about two kilometers away
B) much farther away than two kilometers

C) about one kilometer away
D) much closer than one kilometer
E) It is impossible to say.

2) The lowest tone to resonate in pipe of length L that is open at both ends is 200 Hz. Which one of the following

frequencies will not resonate in the same pipe?
C) 600 Hz D) 900 Hz E) 400 Hz

A) 800 Hz B) 200 Hz

3) Consider a pipe of length L that is open at one end and closed at the other end. What are the wavelengths of

the three lowest-pitch tones produced by this pipe?
C)4L,4L/3,4L/5 D)2L,L,2L/3

A)2L,L,L/2 B)4L,2L, L

4) Two strings both vibrate at exactly 819 Hz. The tension in one of them is then increased slightly. As a result, six
beats per second are heard when both strings vibrate. What is the new frequency of the string that was
D) 816 Hz

tightened?
B) 822 Hz C)813Hz

A) 825 Hz

5) In many cartoon shows, a character runs off a cliff, realizes his predicament, and lets out a scream. He
continues to scream as he falls. If the physical situation is portrayed correctly, from the vantage point of an

observer at the bottom of the cliff, the pitch of the scream as he falls should be

A) higher than the original pitch and increasing as he falls.
B) lower than the original pitch and decreasing as he falls.
C) lower than the original pitch and constant.

D) higher than the original pitch and constant.

E) It is impossible to predict.



6) A person stands between two speakers driven by the same source. Each speaker produces a tone with a
frequency of 200 Hz on a day when the speed of sound is 330 m/s. The person is 1.65 m from one speaker and
4.95 m from the other. What type of interference does the person perceive?

A) constructive B) destructive
C) both constructive and destructive D) neither constructive nor destructive

7) By how many decibels does the intensity level of a sound decrease when you triple your distance from a source
of sound?

8) A certain factory whistle can be heard up to a distance of 9.8 km. Assuming that the acoustic output of the
whistle is uniform in all directions, (1/r2 decay) at what distance from the factory is the intensity level of the
whistle sound equal to 25 dB? The threshold of human hearing is 1.0 x 10712 W /m2.

9) An organ pipe open at both ends has a length of 0.80 m. If the velocity of sound in air is 340 m/s, what is the
frequency of the second harmonic of this pipe?



10) Two taut strings of identical mass per unit length are stretched with the same tension with their ends fixed, but
one string is 0.330 cm longer than the other. The fundamental frequency of the shorter string is 258 Hz. What is
the beat frequency when each string is vibrating at its fundamental frequency?

11) What is the frequency does a stationary observer hear when a train approaches her with a speed of 30 m/s.
The frequency of the train horn is 0.600 kHz and the speed of sound is 340 m/s.

Ch 13 -- Temperature and Kinetic Theory
12) Which two temperature changes are equivalent?
A)1K=1F° B)1C°=1K
C)1F°=1C° D) none of the above

13) The coefficient of linear expansion for aluminum is 1.8 x 1076 K-1. What is its coefficient of volume expansion?
A)9.0x 1070 K1
B) 0.60 x 100 K1
C)5.4x1070 K1
D) 5.8 x 1018 k-1
E)3.6 x 1070 K-1



14) Two metal spheres are made of the same material and have the same diameter, but one is solid and the other is
hollow. If their temperature is increased by the same amount,

A) the hollow sphere becomes bigger than the solid one.

B) the two spheres remain of equal size.

C) the solid sphere becomes bigger than the hollow one.

D) the solid sphere becomes less dense and the hollow one denser.
E) the solid sphere becomes denser and the hollow one less dense.

15) Two containers of equal volume each hold samples of the same ideal gas. Container A has twice as many

molecules as container B. If the gas pressure is the same in the two containers, the correct statement regarding
the absolute temperatures T o and TR in containers A and B, respectively, is

A) T = iTB.
B)Tp = 2Tk
Q) Tp = %TB.
D) Ta = Tp

E)Tp = LTB.

N

16) The root-mean-square speed of the molecules of an ideal gas is v. The gas is now slowly compressed to

one-half its original volume with no change in temperature. What is the root-mean-square speed of the
molecules now?

A)v B) 4v C)U/’\/E D) 2v E)v/2

17) A fixed container holds oxygen and helium gases at the same temperature. Which of the following statements
are correct? (There could be more than one correct choice.)
A) The helium molecules have the same average kinetic as the oxygen molecules.
B) The oxygen molecules have the greater average kinetic energy.
C) The oxygen molecules have the greater speed.
D) The helium molecules have the greater average kinetic energy.
E) The helium molecules have the greater speed.



18) The coefficient of linear expansion of copper is 17 x 10-6 K=1 and that of steel is 12 x 1076 K=1. At 12°C a steel
rod has a diameter of 2.540 cm and a copper pipe has a diameter of 2.536 cm. If they are heated together to a
higher temperature, which one of the following quantities is closest to the common temperature at which the
steel rod will fit snugly in the copper pipe?

19) A weather balloon containing 2.0 m3 of hydrogen gas rises from a location at which the temperature is 22°C
and the pressure is 101 kPa to a location where the temperature is -39°C and the pressure is 20 kPa. If the
balloon is free to expand so that the pressure of the gas inside is equal to the ambient pressure, what is the new
volume of the balloon?

20) A 0.50 m3 gas tank holds 3.0 moles of ideal diatomic nitrogen gas at a temperature of 350 K. The atomic mass
of nitrogen is 14.0 g/mol. What is the rms speed of the molecules? (The Boltzmann constant is 1.38 x 1023
J/K, Np =6.022 x 1023 molecules/mol.)



Answer Key
Testname: PHYS06-TEST5-CH12-13

1)A
2)D
3)C
4)A
5) A
6) A
7)9.5 dB
8) 550 m
9) 425 Hz
10) 12.3 Hz
11) 658 Hz
12) B
13) C
14) B
15) C
16) A
17) A, B
18) 330°C
19) 8.0 m3
20) 560



