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December 17, 2007

PHYSICS 207: Final Exam

Print your name and section clearly on all pages. (If you do not know your section number,
write your TA’s name.) Show all work in the space immediately below each problem. Your final
answer must be placed in the spaces provided. For multiple-choice problems, circle the correct
answer. Problems will be graded on reasoning and intermediate steps as well as on the final
answer. Be sure to include units wherever necessary, and the direction of vectors. Problems
are worth between 5 and 20 points (with multiple parts).
In doing the problems, try to be neat. Check your answers to see that they have the correct
dimensions (units) and are the right order of magnitude. You are allowed four single-sided 8.5
!  11” sheets of your handwritten notes (unless prior approval was given to you) and no other
references. You will need to have a calculator as well. The exam lasts 90 minutes. Please turn
off all electronic devices (cell phones, pagers, etc.)

Do NOT write below this point.

PROBLEM
#

Max
SCORE

SCORE PROBLEM
#

Max
SCORE

SCORE

1 5 11 5

2 5 12 5

3 5 13 5

4 5 14 5

5 5 15 5

6 5 16 5

7 5 17 5

8 5 18 5

9 5 19 5

10 5 20 5

Total
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PROBLEM 1 (5 points)

If both the tension and the length of a vibrating string are doubled, while the linear density
remains constant, the fundamental frequency of the string is multiplied by:

A. 1

B. 2

C. 

€ 

2

D. 

! 

2
2

E. 

! 

2 2

PROBLEM 2 (5 points)

A penny has a mass of 3.0 g, a diameter of 1.9 cm, and a thickness of 0.15 cm.
What is the density of the metal alloy of which the penny is made?

A. 1.8 g/cm3

B. 3.4 g/cm3

C. 3.5 g/cm3

D. 7.1 g/cm3

E. 4.5 g/cm3

PROBLEM 3 (5 points)

Waves on the surface of a liquid are observed to have a  wavelength of 12.9 mm and a speed
of 30.9 cm/s. The frequency of the wave motion is:

A. 1.8 MHz

B. 24 Hz

C. 42 Hz

D. 2.4 Hz

E. 2.4 MHz
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PROBLEM 4 (5 points)

When a body undergoes a reversible adiabatic process,

A. Q<0; " S<0 (" S is the change in entropy)

B. Q=0; " S=0

C. Q>0; " S>0

D. Q<0; " S=0

E. Q>0; " S=0

PROBLEM 5 (5 points)

The graph below shows position as a function of time for two trains running on parallel tracks.
Which of the following is true:

A. At time tB, both trains have the same velocity.

B. Both trains speed up all the time.

C. Both trains have the same velocity at some time

     before tB.

D. Somewhere on the graph, both trains have the same

     acceleration.

E. In just one place on the graph, both trains have the
    same position.

PROBLEM 6 (5 points)

Two tones of equal amplitude but slightly different frequencies are emitted by a sound source.
This gives rise to:

A. standing waves

B. destructive interference

C. constructive interference

D. beats

E. amplification.
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PROBLEM 7 (5 points)

You are throwing a ball straight up in the air. At the highest point, the ball’s

A. velocity and acceleration are zero.

B. velocity is nonzero but its acceleration is zero.

C. acceleration is nonzero, but its velocity is zero.

D. velocity and acceleration are both nonzero.

E. velocity and acceleration cannot be determined without more information.

PROBLEM 8 (5 points)

A steam engine has efficiency of 60%. If the waste heat has a temperature of 100°F (38°C),
what is the lowest possible temperature of the boiler in °C?

A. 350

B. 94

C. 225

D. 505

E. 778

PROBLEM 9 (5 points)

Suppose you want to ride your mountain bike up a steep hill. Two paths lead from the base to
the top, one twice as long as the other. Compared to the average force you would exert if you
took the short path, the average force you exert along the longer path is

A. four times as small.

B. three times as small.

C. twice as small.

D. the same.

E. undetermined—it depends on the time taken.
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PROBLEM 10 (5 points)

When the frequency of a sound source is doubled, the sound produced

A. travels at half its former speed

B. travels at twice its former speed

C. has half its former wavelength

D. has twice its former wavelength

E. is greatly improved in quality

PROBLEM 11 (5 points)

You are given two carts, A and B. They look identical, and you are told that they are made of
the same material. You place A at rest on an air track and give B a constant velocity directed
to the right so that it collides 100% elastically with A.  After the collision, both carts move to the
right, the velocity of B being smaller than what it was before the collision.

What do you conclude?

A. Cart A is hollowed out so that its mass is less than cart B.

B. The two carts are identical.

C. Cart B is hollowed out so that its mass is less than cart A.

D. More information

PROBLEM 12 (5 points)

A 1-kg rock is suspended by a massless string from one end of a uniform 1.00 m measuring
stick. What is the weight of the measuring stick if it is balanced by a support force at the 0.25
meter mark?

A. 0.5 kg

B. 1 kg

C. 2 kg

D. 4 kg

E. impossible to determine
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PROBLEM 13 (5 points)

The average human aorta has a diameter of 2.0 cm. The flow rate is approximately 90 cm3/s.
What is the velocity of blood flow in cm/s?

A. 18

B. 12

C. 29

D. 37

E. 32

PROBLEM 14 (5 points)

The air columns in two identical pipes vibrate at the same frequency of 150 Hz. The
percentage of change needed in the length of one of the pipes to produce 3 beats per second
is:

A. 1%

B. 2%

C. 3%

D. 4%

E. 5%

PROBLEM 15 (5 points)

A small metal cylinder rests on a circular turntable, rotating at a constant
angular speed as illustrated in the diagram below.  Which of the sets of
vectors 1-5 below best describes the velocity, acceleration, and net force
acting on the cylinder at the point indicated in the diagram?
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PROBLEM 16 (5 points)

How large a pressure (in atm) must be applied to water for it to be compressed in volume by
1%? The bulk modulus of water is 2 !  109 N/m2 and 1 atm = 105 N/m2.

A. 50 atm

B. 100 atm

C. 1080 atm

D. 400 atm

E. 200 atm

PROBLEM 17 (5 points)

During the passage of a longitudinal wave, a particle of the medium

A. remains in a fixed position

B. moves in a circle

C. moves at right angles to the direction of propagation

D. moves back and forth along the direction of propagation

E. moves forward with the velocity of the wave

PROBLEM 18 (5 points)

Consider a simple pendulum of length L. What is T/2!?

A. 

! 

k
L

B. 

! 

L
k

C. 

€ 

g
L

D. 

€ 

L
g

E. 

! 
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PROBLEM 19 (5 points)

Gas in a container expands at a constant pressure of 3 atm. Find the work done by the gas if
the initial volume is 5 liters and the final volume is 10 liters. (1 atm = 1 !  105 Pa.)

A. 0 J

B. 150 J

C. 15 J

D. 1.5 J

E. 1500 J

PROBLEM 20 (5 points)

How many molecules of nitrogen would fill a room of dimensions 3.0 m !  10.0 m !  5.0 m?
The temperature is 300 K, the pressure is 1 atm, and R = 8.31 J/mol#K.

A. 3.6 !  1027

B. 6.1 !  1027

C. 2.3 !  1027

D. 5.8 !  1027

E. 3.2 !  1027


