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1. Two bodies, A and B, appear to lose the same amount of weight when submerged in alcohol. Which statement is most applicable?  Both bodies must have the same ________.

(a) mass     (b) volume     (c) density   (d) weight in air    (e) none of them

2. When a mass on a spring moves in simple harmonic motion, the period is independent of  _________.

(a) the mass   (b) the spring constant   (c) the amplitude   (d) the frequency  (e) none of them    

3. If a pendulum 12 m long has a frequency of 0.25 hertz, what will be the period of a second pendulum at the same location if its length is 3.0 m?   (a) 2.0 s    (b) 3.0 s     (c) 4.0 s    (d) 6.0 s    (e) none of them  

4. If the sound level is increased 20 dB, the intensity is increased by a factor of ________.

(a)  2       (b) 100         (c) 20         (d) 50           (e) none of them

5. A diver is swimming 10 meters below the surface of the water in a reservoir. The air has a pressure of 1 atmosphere, and the density of the water is 1000 kilograms per cubic meter. What is the pressure experienced by the diver?  (1 Atm = 1.01  x 10^5 Pa)

(a)  1.1 atm        (b) 1.99 x 10^5 Pa      (c) 11 atm     (d) 1.01 x 10^5 Pa    (e) none of them

6. The phenomenon known as __________ consists of an increase in the ________ of oscillations of a system when the frequency of an outside energy source matches the natural frequency of a system.  

(a) the Doppler Effect, frequency       (b) the Doppler Effect, amplitude   (c) resonance, frequency         

(d) resonance, amplitude     (e) none of them

7. Water flows under pressure from one pipe into a second pipe having half the diameter.  The volume flow rate in the narrow pipe is ________ that in the wide pipe and the speed of the water in the narrow pipe is _______ that in the wide pipe. (a) equal to, 4 times   (b) equal to, 1/4   (c) 1/4,  4 times   (d) 1/4,  1/4    

8. At a certain instant during its oscillation a mass on a spring has equal amounts of kinetic and potential energy.  The displacement of the mass at this instant is _______ times the amplitude.

(a) 0.50     (b) 0.36     (c) 0.71    (d) 0.85     (e) none of them

9.A pipe joins onto a second pipe of half the diameter, and a viscous fluid flows under pressure through both of them.  The pressure gradient in the narrow pipe will be ______ times that in the wide one.      

(a) 2         (b) 1/2       (c) 16        (d) 1/16     (e) none of them

10.Suppose that the area of the output piston on a hydraulic lift is 100 times that of the input piston.  In this case, to lift a 5000 lb car (on the output side), you would need to apply a force of ______ to the input piston.    (a)  500 lb    (b) 50 lb   (c) 200 lb   (d) 20 lb   (e) none of them

11. The frequency of ultrasonic waves is ________ than that of audible sound and the wavelength is _______.  (a) less,  less    (b) more, more   (c) more, less  (d) less, more

12. When a certain metal object is weighed while submerged in water it weighs 20% less than its weight in air.  Find the specific gravity of the object.    (a) 2    (b)  3     (c) 4     (d) 5     (e) 6

13. According to __________ Principle, when the velocity of a fluid is high the _______ is low.

(a) Pascal's, viscosity    (b) Pascal's, pressure     (c) Bernoulli's, viscosity     (d) Bernoulli's, Pressure

14. You pluck a guitar string and strike a tuning 440 Hz fork at the same time and you hear 2 beats per second.  Then you tighten the guitar string slightly and you hear one beat per second.  The guitar string is now vibrating at a frequency of   

(a) 439 Hz       (b) 441 Hz      (c) either 439 or 441 Hz    (d) 440 Hz  (e) none of them

15. What is the fundamental frequency produced by a 2.0 meter long organ pipe that is closed at one end, assuming that the speed of sound in air is 336 m/s?

(a) 42 Hz     (b) 35 Hz    (c) 168 Hz    (d) 84 Hz     (e) none of them

16.The ________ is a part of the _______ ear in which sound is converted to electrical signals.

(a) ear drum,  inner  (b) ear drum, outer  (c) cochlea,  outer   (d) cochlea, inner

Problem: 

(a) 12 pts. A hurricane wind blows over the roof of your house.  Estimate the minimum wind speed that would  cause your roof to fly off.  Assume that the poorly anchored roof has a mass of 100 kg, and an area of 100 m^2, and that the density of air is 1.0 kg/m^3. 

(b) 12 pts A wire of length L and mass M is under a tension T.  If the wire is vibrating in its 3rd harmonic at a frequency f, show that the tension is given by  (4/9)MLf^2   

(c) 12 pts.  A small source of sound is whirled at the end of a 1.0 meter long string in a circle.   Once each revolution the source is heading directly towards you and a half revolution later it is going directly away from you, in both cases at a speed of 1.26 m/s.  The source has a frequency of 4000 Hz, and it completes 5 revolutions per second.  Make a graph showing the frequency of the sound you hear as a function of time.  Be sure to show on your drawing the calculated lowest and highest frequencies heard and the elapsed time between successive frequency maxima and minima.  (Assume a sound speed of 343 m/s.)

