Chapter 15

Q1. A 0.200-kg block attached to a spring whose spring constant is 500 N/m executes simple harmonic motion. If its maximum speed is 5.00 m/s, the amplitude of its oscillation is: 

A) 0.100 m 

B) 0.002 m 

C) 0.200 m 

D) 1.00 m 

E) 20.0 m 

Q2. A particle is in simple harmonic motion along the x axis. The amplitude of the motion is xm .When it is at x = 10 cm, its kinetic energy K = 6.0 J and its potential energy U = 4.0 J (measured with U = 0 at x = 0). When it is at x = -5.0 cm, the kinetic and potential energies are:

A) K = 9.0 J and U = 1.0 J

B) K = 6.0 J and U = −4.0 J

C) K = 6.0 J and U = 4.0 J

D) K = 0 and U = 10.0 J

E) K = 0 and U = −10.0 J

Q3. The acceleration a(t) of a particle undergoing simple harmonic motion is graphed as a function of time in Figure 8. Which of the labeled points corresponds to the particle at – xm, where xm is the amplitude of the motion? 
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A) 3 

B) 1 

C) 2 

D) 4 

E) 5 

Q30. 

Q4. A horizontal block-spring system is set in a simple harmonic motion. The block has a kinetic energy of 8 J and an elastic potential energy of 4 J when the displacement of the block is 3.0 cm from the equilibrium point. What is the amplitude of this simple harmonic motion? 

A) 5.2 cm 

B) 6.0 cm 

C) 3.5 cm 

D) 4.0 cm 

E) 3.0 cm

Q5. A particle oscillates according to the displacement equation x = (0.20 m) cos (2πt), where x is in meters and t in seconds. What is the speed and acceleration of the particle as it passes its equilibrium position x = 0.
A) 1.3 m/s, 0 

B) 2.2 m/s, 7.9 m/s2 

C) 3.2 m/s, 0 

D) 0.89 m/s, 7.9 m/s2 

E) 4.1 m/s, 2.1 m/s2 

Q6. Consider a uniform rod of length L suspended from one end and oscillating with period T. The slope of the graph of T2 versus L is 3 (s2/m). What is the acceleration due to gravity in m/s2 from the above information? 

A) 8.8 

B) 7.8 

C) 9.8 

D) 10.8 

E) None of the others 

Q7. A simple harmonic oscillator consists of a 0.80 kg block attached to a spring (k = 200 N/m). The block oscillates on a frictionless horizontal surface about the equilibrium point x = 0 with a total mechanical energy of 4.0 J. What is the speed of the block at x = 0.15 m? 

A) 2.1 m/s 

B) 4.3 m/s 

C) 0.80 m/s 

D) 1.5 m/s 

E) 0.15 m/

Q8. A block of mass m = 0.1 kg oscillates on the end of a spring with a spring constant k = 400 N/m in simple harmonic motion with a period T. The position of the block is given by x(t)=(10.0cm) cos(ωt). What is the work done on the block by the spring as it moves it from t = 0 to t = T/8. Ignore friction. 

A) 1.0 J 

B) 5.0 J 

C) 0.1 J 

D) 400.0 J 

E) 40. 0 J 

Q9. A physical pendulum consists of a uniform solid disk of radius R = 2.0 cm supported in a vertical plane by a pivot located at the edge of the disk. The disk is displaced by a small angle θ and released from rest. What is the period of the resulting simple harmonic motion? 

A) 0.35 s 
B) 0.50 s 
C) 0.21 s 
D) 0.15 s 
E) 2.1 s

Q10. Two identical springs of spring constant k = 500 N/m are attached to a block of mass m = 0.1 kg as shown in Figure 9. The block is pulled to one side a small distance and let to oscillate. What is the angular frequency of oscillations on the frictionless floor? 
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A) 100 rad/s 

B) 70.7 rad/s 

C) 50 rad/s

