
Physics 103


Assignment 14

14.3.
Identify:   The period is the time for one vibration and 
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Set Up:   The units of angular frequency are rad/s.

Execute:   The period is 
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 and the angular frequency is 
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Evaluate:   There are 880 vibrations in 1.0 s, so 
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 This is equal to 
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14.7.
Identify and Set Up:   Use Eq. (14.1) to calculate T, Eq. (14.2) to calculate
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and Eq. (14.10) for m.

Execute:   (a) 
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(b) 
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Evaluate:   We can verify that 
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 has units of mass.

14.11.
Identify:   Use Eq. (14.19) to calculate A. The initial position and velocity of the block determine 
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 is given by Eq. (14.13).

Set Up:   
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Execute:   (a) From Eq. (14.19), 
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(b) Since 
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 Eq. (14.14) requires 
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 Since the block is initially moving to the left, 
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 and Eq. (14.7) requires that sin 
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[image: image22.wmf]cos (+(/2))sin  so (098 m) sin((122  rad

/s)).

tt,xt

wpw

=-=-..


Evaluate:   The 
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 result in part (c) does give 
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 for t slightly greater than zero.

14.15.
Identify:   Apply 
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 Use the information about the empty chair to calculate k.

Set Up:   When 
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Execute:   Empty chair: 
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With person in chair: 
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Evaluate:   For the same spring, when the mass increases, the period increases.

14.21.
Identify and Set Up:   Use Eqs. (14.13), (14.15) and (14.16).

Execute:   
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(b) 
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(c) 
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Maximum magnitude of the jerk is 
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Evaluate:   The period of the motion is small, so the maximum acceleration and jerk are large.

14.27.
Identify:   Velocity and position are related by 
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 Acceleration and position are related by 
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Set Up:   The maximum speed is at 
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 and the maximum magnitude of acceleration is at 
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Execute:   (a) For 
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(b) 
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The speed is 
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(c) For 
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(d) 
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(e) 
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Evaluate:   The speed and acceleration at 
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 are less than their maximum values.

14.30.
Identify and Set Up:   Use Eq. (14.21). 
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Execute:   (a) 
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(b) 
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(c) 
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Evaluate:   The total energy E is constant but is transferred between kinetic and potential energy during the motion.


14.31.
Identify:   Conservation of energy says 
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and Newton’s second law says 
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Set Up:   Let 
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be to the right. Let the mass of the object be m.

Execute:   
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 The object will therefore travel
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to the right before stopping at its maximum amplitude.

Evaluate:   The acceleration is not constant and we cannot use the constant acceleration kinematic equations.

14.45.
Identify:   
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 is the time for one complete swing.

Set Up:   The motion from the maximum displacement on either side of the vertical to the vertical position is one-fourth of a complete swing.

Execute:   (a) To the given precision, the small-angle approximation is valid. The highest speed is at the bottom of the arc, which occurs after a quarter period, 
[image: image80.wmf]025 s.

42

TL

g

p

==.


(b) The same as calculated in (a), 0.25 s. The period is independent of amplitude.

Evaluate:   For small amplitudes of swing, the period depends on L and g.

14.47.
Identify:   Since the cord is much longer than the height of the object, the system can be modeled as a simple pendulum. We will assume the amplitude of swing is small, so that 
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Set Up:   The number of swings per second is the frequency 
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Execute:   
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Evaluate:   The period and frequency are both independent of the mass of the object.

14.48.
Identify:   Use Eq. (14.34) to relate the period to g.

Set Up:   Let the period on earth be 
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Let the period on Mars be 
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Evaluate:   Gravity is weaker on Mars so the period of the pendulum is longer there.

14.54.
Identify:   Apply Eq. (14.39) to calculate I and conservation of energy to calculate the maximum angular speed, 
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Set Up:   
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Execute:   (a) Solving Eq. (14.39) for I,
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(b) The small-angleapproximation will not give three-figure accuracy for 
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Evaluate:   The time for the motion in part (b) is 
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 increases during the motion and the final 
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