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Harmonic Oscillators 1
The mass-on-a-spring situation that you dealt with in class today is a special type of
oscillator called a harmonic oscillator. This is a term that refers to an oscillator
whose period will be the same no matter how you start it swinging. For example, the mass on a spring has
the same period whether it is oscillating just a little or a whole lot. We discovered an equation for the period
of this particular oscillator:

Tomorrow, we will learn how to figure out a similar equation for any simple harmonic oscillator.
. 1 a) What is the period of the oscillation of a 2 kg mass on the end of a spring with k = 32?

b) What frequency is that?

c) Would increasing the mass increase the period, or decrease it?

. 2 I hang a mass of .3 kg from a certain spring, and it stretches by .6 m.

a) What is the weight of the .3 kg mass?

b) What is the spring constant of the spring?

c) What will the period of oscillation be if I pull the mass down a bit and let it go?

d) How would the period change if I pulled the mass down twice as far before releasing it?



. 3 A mass of 3 kg oscillates on a spring with a period of 4 s.

a) If I place a mass of 12 kg on the same spring, what will its period be?

b) How big a mass would you need to use with that spring to get a period of 20 s?

. 4 a) Write an equation, in terms of m and k, for the frequency f of a mass on a spring. Not the period,
which is what we found in class; the frequency.

b) What is the frequency of a mass of .1 kg oscillating on a k = 40 N / m spring?

. 5 a) Draw a force diagram for the mass on a spring.

b) Write an expression for the net force in terms of m, g, k, and x, using Fg = mg and Fspring = -kx.

c) Newton's second law says that F = ma (net force equals mass times acceleration). Find an equation
for the acceleration of the mass in terms of m, g, k, and x.

Answers: 1) a) π/2 = 1.57 s b) .64 Hz c) Increase 2) Sum of (a-c) is 9.54. d) It wouldn't. That's the definition
of a harmonic oscillator. 3) Sum is 83. 4) b) 3.18 s 5) You should find that a = (kx - mg) / m.


