CT16-1

The graph below shows a snapshot of a wave on a string which is traveling to the right.  There is a bit of paint on the string at point P.
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At the instant shown, the velocity of paint point P has direction: 
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At the instant shown, the acceleration of the particle has direction (same choices as above):
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Answers: Both the velocity and the acceleration of the point P are downward.  As the graph below shows, a short time later, the point P has moved downward, so its velocity is downward, in the negative y direction.  The up-down motion of point P is simple harmonic motion.  The tension in the rope is always pulling the point P back toward the equilibrium (flat) position.  So when y >0(upward) , then force and acceleration are both < 0 (downward)

CT16-2

Two travelling waves 1 and 2 are described by the equations.
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All the numbers are in the appropriate SI (mks) units.

Which wave has the higher speed? 

A: 1
B: 2
C: Both have the same speed.

Answer: Both equation are of the form 
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.  vwave = (/T = (/k.  For wave 1, v=(/k=1/2; for wave 2, v=(/k=2/1.  So wave 2 has the higher speed.

The wavelength ( of wave 1 is most nearly

A: 1m

B: 2m

C: 3m

 D: 4m


Answer: For wave 1, k = 2(/( = 2  (remember, k is the coefficient in front of x in the y(x,t) equation).  So ( = ( ( 3m.

The period of wave 2 is most nearly


A: 1s

B: 2 s

C: 3 s

 D: 4 s

For wave 2, ( = 2(/T = 2, so T = ( ( 3s


CT16-3 

Three waves are travelling along identical strings.  Wave B has twice the amplitude of the other two.  Wave C has a slightly has 1/2 the wavelength than A or B.

Which Wave goes fastest?  
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A:A

B:B  
C: C

D: All have same v

Answer: All have the same wave speed v.  The speed of a wave depends only on the properties of the medium, not on the properties of the wave.

Which wave has the higher frequency? A:A

C: C

Answer: C  Shorter wavelength means higher frequency, since vwave = (f = constant

Which wave, B or C, has carries more energy per time (power)?

B: B    

C: C

 D: Both B and C have the same power.

Answer: the energy in a wave is proprotional to the square of the amplitude and the square of the frequency: E ( A2(2 ( A2 f 2  (recall ( = 2(f). Waves B and C carry the same energy per time.  The smaller amplitude in C is compensated for by the higher frequency.

CT16-4

A solar sail spacecraft is pushed away from the Sun by "radiation pressure" which is proportional to the intensity I of the sunlight.  But the craft is pulled toward the Sun by gravity.  If the sail on the craft has a big enough area and small enough mass, then the craft will move away from the sun; that is, if the ratio 
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 is greater than 1, then the craft will accelerate away from the Sun.  But if it is less than 1, it will fall toward the Sun. How does the ratio 
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 vary with distance R from the Sun?
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A: 
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stays constant as R increases.
B: 
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 decreases as R increases.

C: 
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increases as R increases.

Answer: 
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 stays constant as R increases.

The force of the radiation is proportional to the intensity I, which is proportional to 1/R2.  The force of gravity is also proportional to 1/R2.  The ratio stays constant as R increases.
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