1)
The uniform rod shown below is held in place by the rope and wall. Suppose you know 
the weight of the rod and all dimensions. Then you can solve a single equation for the force 
exerted by the rope, provided you write expressions for the torques about the point:
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A)
1

B)
2

C)
3

D)
4

E)
1, 2, or 3
2)
The pull P is just sufficient to keep the 14-N block and the weightless pulleys in equilibrium as shown. The tension T in the upper cable is:
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A)
14 N 

B)
28 N 

C)
16 N 

D)
9.33 N 

E)
18.7 N 
3)
The ideal mechanical advantage (i.e. the ratio of the weight W to the pull P for equilibrium) of the combination of pulleys shown is:
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A)
1 

B)
2 

C)
3 

D)
4 

E)
5

4)
To shear a cube-shaped object, forces of equal magnitude and opposite directions might be applied: 

A)
to opposite faces, perpendicular to the faces 

B)
to opposite faces, parallel to the faces 

C)
to adjacent faces, perpendicular to the faces 

D)
to adjacent faces, neither parallel or perpendicular to the faces 

E)
to a single face, in any direction 

5)
A projectile is fired straight upward from Earth's surface with a speed that is half the escape speed. If R is the radius of Earth, the highest altitude reached, measured from the surface, is: 

A)
R/4 

B)
R/3 

C)
R/2 

D)
R 

E)
2R 
6)
A planet is in circular orbit around the Sun. Its distance from the Sun is four times the average distance of Earth from the Sun. The period of this planet, in Earth years, is: 

A)
4 

B)
8 

C)
16 

D)
64 

E)
2.52 
7)  
The period of a simple pendulum is 1 s on Earth. When brought to a planet where g is one-tenth that on Earth, its period becomes:

A)
1 s 

B)
[image: image4.wmf]1
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 s

 

C)
1/10 s

D)
[image: image5.wmf]10

 s

 

E)
10 s
8)
Five hoops are each pivoted at a point on the rim and allowed to swing as physical pendulums. The masses and radii are



hoop 1: M = 150g and R = 50 cm



hoop 2: M = 200g and R = 40 cm



hoop 3: M = 250g and R = 30 cm



hoop 4: M = 300g and R = 20 cm



hoop 5: M = 350g and R = 10 cm


Order the hoops according to the periods of their motions, smallest to largest.

A)
1, 2, 3, 4, 5

B)
5, 4, 3, 2, 1

C)
1, 2, 3, 5, 4

D)
1, 2, 5, 4, 3

E)
5, 4, 1, 2, 3
9)
A certain spring elongates 9 mm when it is suspended vertically and a block of mass M is hung on it. The natural frequency of this mass-spring system is: 

A)
0.014 

B)
5.3 Hz 

C)
31.8 Hz 

D)
181.7 Hz 

E)
need to know M 
10)
  The mathematical forms for the three sinusoidal traveling waves are gives by 



wave 1: y(x,t) = (2 cm) sin (3x – 6t)



wave 2: y(x,t) = (3 cm) sin (4x – 12t)



wave 3: y(x,t) = (4 cm) sin (5x – 11t)


where x is in meters and t is in seconds. Of these waves:

A)
wave 1 has the greatest wave speed and the greatest maximum transverse string speed

B)
wave 2 has the greatest wave speed and wave 1 has the greatest maxmium transverse string speed

C)
wave 3 has the greatest wave speed and the greatest maximum transverse string speed

D)
wave 2 has the greatest wave speed and wave 3 has the greatest maximum transverse string speed

E)
wave 3 has the greatest wave speed and wave 2 has the greatest maximum transverse string speed
11)
  A 40-cm long string, with one end clamped and the other free to move transversely, is vibrating in its fundamental standing wave mode. The wavelength of the constituent traveling waves is: 

A)
10 cm 

B)
20 cm 

C)
40 cm 

D)
80 cm 

E)
160 cm 
12)  
A sinusoidal wave is traveling toward the right as shown. Which letter correctly labels the wavelength of the wave?
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A)
A 

B)
B 

C)
C 

D)
D 

E)
E 
13) 
  A standing wave pattern is established in a string as shown. The wavelength of one of the component traveling waves is:
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A)
0.25 m 

B)
0.5 m 

C)
1 m 

D)
2 m 

E)
4 m 
14)  
Two notes are an "octave" apart.  The ratio of their frequencies is:

A)
8

B)
10

C)
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D)
2

E)
[image: image9.wmf]2

 
15)
  A stationary source emits a sound wave of frequency f. If it were possible for a man to travel toward the source at the speed of sound, he would observe the emitted sound to have a frequency of: 

A)
zero 

B)
f/2 

C)
2f/3 

D)
2f 

E)
infinity 

16)
  The "A" on a trumpet and a clarinet have the same pitch, but the two are clearly distinguishable. Which property is most important in enabling one to distinguish between these two instruments? 

A)
intensity 

B)
fundamental frequency 

C)
displacement amplitude 

D)
pressure amplitude 

E)
harmonic content 
17)
  The pressure exerted on the ground by a man is greatest when: 


A)
he stands with both feet flat on the ground 


B)
he stands flat on one foot 


C)
he stands on the toes of one foot 


D)
he lies down on the ground 


E)
all of the above yield the same pressure

