Review

Simple Harmonic Motion and Circular Motion
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1. A 4.5-m long pendulum has a period of 6.8 seconds on planet X.

a. What is the pendulum’s frequency of oscillation?

b. What is the acceleration due to gravity on planet X?

c. What variables affect the period of a pendulum?  

d. What factors do not affect the period of a pendulum?

2. A spring has a spring constant of 25 N/m.

a. How much force is required to stretch this spring 0.40 m?

b. What is the period of oscillation when a 1.2-kg mass is attached to the spring and set into simple harmonic motion?

c. Determine the elastic energy stored in this spring when it is compressed 0.6 m from its equilibrium position.

d. If the compressed spring in part (c) is used to launch a rubber ball of mass 0.8 kg, what is the maximum speed the ball attains when it is launched horizontally?
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3. The graph to the right shows a displacement vs. time graph for a mass attached to a spring undergoing simple harmonic motion. 

a. What is the amplitude?

b. What is the period?

c. What is the angular frequency?

d. How far does the mass travel during one oscillation?

e. What is the displacement as a function of time for the mass?

f. What is the displacement of the mass at 14 seconds?

g. At what times does the mass experience the greatest speed? 

4. A Ferris wheel of radius 15 m completes 3 revolutions in one minute.

a. What is the linear speed of the Ferris wheel in m/s?

b. What centripetal acceleration does a rider experience?

c. What is the net force on a 60-kg passenger?

d. Where on the Ferris wheel does a rider feel the heaviest?

5. A 1500-kg car travels around a flat, circular track of radius 80 m at 22 m/s. What is the minimum coefficient of static friction between the tires and the track?

6. A roller coaster goes over a hill of radius 15 m.  What is the greatest speed the roller coaster can have and still make contact with the track?

Answers

1. 0.15 Hz, 3.8 m/s2, length and gravity, mass and amplitude    

2. 10 N, 1.4 s, 4.5 J, 3.4 m/s   

3. 4 m, 12 s, (/6 rad/s, 16 m, x = 4sin((/6 t), 3.5 m, 0 & 6 & 12 & 18 s

4. 4.7 m/s, 1.5 m/s2, 90 N, at the lowest part of the ride

5. 0.62

6. 12.1 m/s
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