AP Physics Problems in Harmonic Motion
Brockport High School NY USA 
1.  A student has in her possession a spring of force constant 10 N/m, a 0.50 kg mass, and a pendulum as used in her physics lab.  As a challenge from a friend, she wishes to establish the same period (T) and frequency (ν) for both the pendulum and the mass on the spring.  How can she establish her goal?

2.  Answer the following questions about SHM (Simple Harmonic Motion)
a.  How does amplitude (A) affect the frequency of SHM?

b.  For a vibrating spring, where is velocity maximum?

c.  What is the acceleration of a moving object on a spring at its equilibrium position?

d.  Which would you take to the moon to keep time, a pendulum clock or a mass on a spring?  Explain.

e.  How many amplitudes in one cycle of harmonic motion?

3a.  Using your graphing calculator, construct a graph of Us as a function of x over a range of x from -0.3 m to +0.3 m for an object of mass 0.5 kg on a spring with a force constant of 50 Nm-1.

b.  If the initial potential energy is 0.8 J and the initial kinetic energy is 0.2 J, what is the amplitude of oscillation?  Compare with the graph.

c.  What is the speed of the mass at the midpoint in its path between maximum A and equilibrium?

d.  What is the potential energy Us when the displacement x is 2A?

e.  At what displacement are the kinetic and potential energies equal?  Compare with your graph.

