Physics I

Homework III                                                                                                                   CJ

Chapter 14: 5, 13, 20, 22, 31, 38, 54, 61
14-5. Model: The oscillation is the result of simple harmonic motion. 

Visualize: Please refer to Figure Ex14.5. 

Solve: (a) The amplitude A  10 cm. 

(b) The time to complete one cycle is the period, hence 
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(c) The position of an object undergoing simple harmonic motion is 
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14-13. Model: The air-track glider attached to a spring is in simple harmonic motion. 

Solve: Experimentally, the period is 
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 Using the formula for the period,  
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14-20. Model: The vertical oscillations constitute simple harmonic motion.

Solve: To find the oscillation frequency using 
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, we first need to find the spring constant k. In equilibrium, the weight mg of the block and the spring force k(L are equal and opposite. That is, 
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. The frequency of oscillation f is thus given as 
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14-22. Model: Assume a small angle of oscillation so there is simple harmonic motion. 

Solve: The period of the pendulum is 


[image: image11.wmf]0

0

24.0 s

L

T

g

p

==


(a) The period is independent of the mass and depends only on the length. Thus 
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(b) For a new length L  2L0,  
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(c) For a new length L  L0/2,
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(d) The period is independent of the amplitude as long as there is simple harmonic motion. Thus 
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14-31. Model: The object is undergoing simple harmonic motion. 

	Visualize: 
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Solve: The formula for the period is
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(a) When the frequency f is halved, the period is doubled. That is, the period increases from 4.0 s to 8.0 s. 

(b) When the mass m is quadrupled, the period doubles. 

14-38. Solve: The object’s position as a function of time is 
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Since the object is traveling to the right, it is in the lower half of the circular motion diagram, giving a phase constant between (( and 0 radians. Thus, 
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where we have used A  0.10 m and 
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Let us now find t where x  0.060 m:
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Assess: The answer is reasonable because it is approximately 
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 of the period.

14.54. Model: The two blocks are in simple harmonic motion, without the upper block slipping. We will also apply the model of static friction between the two blocks. 

	Visualize: 
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Solve: The net force acting on the upper block m1 is the force of friction due to the lower block m2. The model of static friction gives the maximum force of static friction as 
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Using 
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. That is, the two blocks will ride together if the maximum acceleration of the system is equal to or less than amax. We can calculate the maximum value of A as follows: 
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14-61. Model: A completely inelastic collision between the two gliders resulting in simple harmonic motion. 

	Visualize: 
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Let us denote the 250 g and 500 g masses as m1 and m2, which have initial velocities vi1 and vi2. After m1 collides with and sticks to m2, the two masses move together with velocity vf. 

Solve: The momentum conservation equation 
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We now use the conservation of mechanical energy equation:
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The period is
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