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Paraphrase 
The combined displacement of both springs when a force of 25.0 N is applied is 
0.750 m. 

19.  
Force vs. Displacement 

 
The graph shows that the elastic band does not obey Hooke’s law because the graph 
is not linear. 
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20. Analysis and Solution 
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 The length of the pendulum must be 24.8 cm to swing with a period of 1s under the 
influence of a gravitational field of 9.81 m/s2. 

21. Analysis and Solution 
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 The period of the mass is 3.00 s. 
22. Analysis and Solution 
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 The maximum speed of the crate is 0.0379 m/s. 
23. Given 
 A = 0.040 m 
 maxv = 0.100 m/s 
 m = 0.480 g 
 xG = 0.0200 m [upward] 
 Required 
 acceleration at displacement of 0.0200 m [up] ( aG ) 
 Analysis and Solution 
 To determine the acceleration of the spider, find the spring constant of its thread.  

Do this first, and then use the spring constant in the acceleration equation. Make sure 
to use the appropriate SI units for the spider’s mass. Take up as positive, and down as 
negative. 
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 Use this spring constant to determine the spider’s acceleration at a displacement of 
0.0200 m [up]. 
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Paraphrase 
The spider experiences an acceleration of 20.13 m/s  [down], when it is at a 
displacement of 0.0200 m [up]. 
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24. Analysis and Solution 
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The period of a pendulum with a length of 25.85 cm is 1.02 s. 
25. Analysis and Solution 
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Pluto’s gravitational field strength is 0.65 m/s2. 

26. (a) X represents l
g

. 

(b) Analysis and Solution 
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 The length of the pendulum is 0.796 m. 
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Extensions 
27. 

 
 

 (a) Analysis and Solution 
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 The maximum speed of the mass is 1.26 m/s. 
 (b) Analysis and Solution 
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The mass will have a period of vibration of 0.993 s. The period is independent 

 of the amplitude. 
28. (a) Given 
 f =0.800 Hz 
 Required 
 frequency of the oscillator when the mass is doubled (f) 
 Analysis and Solution 
 To find the frequency when the mass is doubled, modify the equation for the 

period to solve for frequency. Substitute 2m in place of m in the equation to 
determine the factor by which the frequency increases or decreases. Then 
determine the actual change to the frequency by multiplying this factor by the 
original frequency. 
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 Change m to 2m. 
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  The frequency has changed by a factor of 0.707.  Now determine the new 
 frequency. 

 0.707 0.800 Hz
=0.566 Hz

f = ×  

Paraphrase 
  The frequency of the oscillator will change from 0.800 Hz to 0.566 Hz. 

(b) For any simple harmonic oscillator, the amplitude of vibration does not affect the 
period, and therefore does not affect the frequency. The frequency will stay at 
0.800 Hz.  

29. (a)  A bouncing ball is not a simple harmonic oscillator because the force does not 
vary with displacement. The force of gravity is constant regardless of the position 
of the ball. 

(b) The movement of a puck on the ice cannot be considered SHM. The force applied 
by the stick is constant throughout its displacement. 

(c) A plucked guitar string is an example of SHM. The guitar string’s restoring force 
varies directly with its displacement. 


