Physics 11
Exam Four
Name:


Part One - Multiple Choice - 3 points each

Please circle the letter of the correct answer.

1.
When atmospheric pressure changes, what happens to the absolute pressure at the bottom of a pool?


a.
It does not change.


b.
It increases by a lesser amount.


c.
It increases by the same amount.


d.
It increases by a greater amount.

Remember that pressure is force per unit area and if an external pressure is applied to a fluid it is felt equally throughout the fluid.  Therefore, the pressure at the bottom of the pool is increased as much as the pressure at the top of the fluid.  So the answer is “c”.

2.
As a rock sinks deeper and deeper into water of constant density, what happens to the buoyant force on it?


a.
It increases.


b.
It remains constant.


c.
It decreases.


d.
It may increase or decrease, depending on the shape of the rock.

The buoyant force is just equal to the weight of the water that the object displaces.  So the depth of the rock doesn’t change the weight of the displaced water and the force remains constant.  The answer is “b”.

3.
An ideal fluid flows at 12 m/s in a horizontal pipe. If the pipe widens to twice its original radius, what is the flow speed in the wider section?


a.
12 m/s


b.
6.0 m/s


c.
4.0 m/s


d.
3.0 m/s

If the radius of the pipe doubles, the cross sectional area goes up as the square of the radius or four times.  Since the product of area and velocity is a constant, the velocity goes down by a factor of four.  The answer is “d”.

4.
Water flows through a pipe.  The diameter of the pipe at point B is larger than at point A.  Where is the speed of the water greater?


a.
Point A


b.
Point B


c.
Same at both A and B


d.
Cannot be determined from the information given.

The product of area and velocity is constant.  So if the area at A is smaller, the velocity at A is larger.  The correct answer is “a”.

5.
As the speed of a moving fluid increases, the pressure in the fluid


a.
increases.


b.
remains constant.


c.
decreases.


d.
may increase or decrease, depending on the viscosity.

Bernoulli’s Principle says the pressure will decrease.  The correct answer is “c”.

6.
A mass on a spring undergoes SHM.  It goes through 8 complete oscillations in 4.0 s. What is the period?


a.
0.031 s


b.
0.50 s


c.
2.0 s


d.
32 s

The frequency of oscillation is 8/4 = 2 Hz.  The period is 1/f = 1/2 = 0.5 seconds.  The correct answer is “b”.

7.
An object in simple harmonic motion obeys the following position versus time equation: 
y = 0.50 sin (π/2 t).  What is the amplitude of vibration?


a.
0.25


b.
0.50


c.
0.75


d.
1.0

The amplitude is the number multiplying the sine function.  The correct answer is “b”.

8.
A mass is attached to a vertical spring and bobs up and down between points A and B.  Where is the mass located when its kinetic energy is a minimum?


a.
At either A or B


b.
Midway between A and B


c.
One-fourth of the way between A and B


d.
None of the above

Energy is conserved.  Total energy is 0.5mv2 + 0.5kx2.  The minimum kinetic energy occurs when v is zero.  This occurs at the position of maximum displacement.  The correct answer is “a”.

9.
Doubling only the amplitude of a vibrating mass-and-spring system produces what effect on the system's mechanical energy?


a.
Increases the energy by a factor of two.


b.
Increases the energy by a factor of three.


c.
Increases the energy by a factor of four.


d.
Produces no change.

The total energy at maximum displacement is 0.5kA2.  So doubling the amplitude makes its square go up by a factor of 4 and the energy goes up by 4.  The correct answer is “c”.

10.
What is the velocity of propagation if a wave has a frequency of 12 Hz and a wavelength of 3.0 m?


a.
0.25 m/s


b.
4.0 m/s


c.
36 m/s


d.
None of the above

The velocity of propagation is the product of frequency and wavelength.  So v = 12 x 3.  The correct answer is “c”.

11.
The velocity of propagation of a transverse wave on a 2.0-m long string fixed at both ends is 200 m/s.  Which one of the following is not a resonant frequency of this string?


a.
25 Hz


b.
50 Hz


c.
100 Hz


d.
200 Hz

The fundamental wavelength of a string is twice its length.  So the fundamental frequency is obtained by dividing this wavelength into the velocity.  velocity = wavelength x frequency or frequency equals velocity/wavelength.  Frequency = 200/2L=200/4=50 Hz.  Harmonics occur at 2,3,4… times the fundamental.  So 25 Hz cannot occur.  The correct answer is “a”.

12.
What is the intensity of a 70-dB sound?


a.
10-4 W/m2

b.
10-5 W/m2

c.
10-6 W/m2

d.
10-7 W/m2
Intensity, dB = 10log(I/I0).  70 = 10 log(I/10-12).  107 = I/10-12.  I = 10-5.  The correct answer is “b”.

13.
What is the intensity level of a sound with intensity 10-3 W/m2?


a.
30 dB


b.
60 dB


c.
90 dB


d.
96 dB

Use the same equation, dB = 10log(I/I0).  DB=10log(10-3/10-12) = 10log(109) = 10 x 9 = 90 dB.

14.
Consider the standing wave on a guitar string and the sound wave generated by the guitar as a result of this vibration.  What do these two waves have in common?


a.
They have the same wavelength.


b.
They have the same velocity.


c.
They have the same frequency.


d.
More than one of the above is true.


e.
None of the above is true.

Since wavelength depends on velocity and the velocity of propagation of sound in air is different that the velocity of propagation of a wave on the string, the wavelengths are different as well.  The correct answer is “c”.

15.
The Doppler shift explains


a.
why the siren on a police car changes its pitch as it races past us.


b.
why a sound grows quieter as we move away from the source.


c.
how sonar works.


d.
the phenomenon of beats.


e.
why it is that our hearing is best near 3000 Hz.

Doppler shift relates to difference in frequency or pitch of a wave.  The correct answer is “a”.

Part Two - Problems

Be sure to make a drawing or sketch before you start.  Label it carefully.

Show as much detail as you can to earn partial credit.

16. Water flows at 12 m/s in a horizontal pipe with a pressure of 3.0 x 104 N/m2.  If the pipe widens to twice its original radius, what is the pressure in the wider section?  (Hint: Remember the density of water is 1 gm/cc or 103 kg/m3.  Second Hint:  What is conserved?)  20 Points

Both mass and energy must be conserved.


[image: image1.wmf]
17. A mass is attached to a spring.  It oscillates on a horizontal frictionless surface at a frequency of (4/π) Hz when displaced a distance of 2.0 cm from equilibrium and released.  What is the maximum velocity attained by the mass?  (15 points)

Equate total energy to maximum kinetic energy.  We have to find the spring constant.


[image: image2.wmf]
18. The sound intensity level 5.0 m from a point source is 95 dB.  At what distance will it be 75 dB?  (20 points)

Intensity falls off as 1/r2.  So, we have to first find out what the intensity change is.


[image: image3.wmf]
Since the new intensity has fallen by a factor of 100, it must be ten times farther away or 50 m.

BONUS:  Two adjacent sources each emit a frequency of 800 Hz in air where the velocity of sound is 340 m/s.  How much farther back would source one have to be moved so an observer in front of the sources would hear no sound?  (20 pts)

We have to change the path length by half a wavelength to change from constructive to destructive interference.  The wavelength at this frequency is just velocity divided by frequency.  So the wavelength is 340/800 = 0.425 meters.  We have to move half this distance or 0.2125 meters.
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