Physics 157 Homework 7: due Wed, Nov 13th by 5pm
In this homework set, you’ll begin to practice analyzing systems in simple harmonic motion
(SHM). Here are the skills that we’d like you to develop.
 Given a graph of displacement vs time for a simple harmonic oscillator, determine the
amplitude, period, angular frequency, and phase for the corresponding function
(represented as a cosine).
 Given a graph of displacement, velocity, or acceleration vs time for a simple harmonic
oscillator, sketch graphs for the other two quantities. Also, to say where each of these
quantities is zero, maximum or minimum and give the maximum and minimum values.
 Given the displacement, velocity, or acceleration represented as a sinusoidal function of
time, to calculate the functions corresponding to the other two quantities and sketch graphs
of all three quantities.
 Given the graph or functional form of displacement, velocity, or acceleration for a simple
harmonic oscillator, to determine the constant k in the force law given the mass of the
object, or vice-versa.

__________________________________________________________________________

Your Homework: Do the mastering physics assignment “Homework 7”.
__________________________________________________________________________
A summary of the formulae you may need:

Restoring force leading to SHM:
Newton’s 2nd Law:
the net force )

a = F /m

F=-kx
(this allows us to predict the acceleration based on

Basic form of simple harmonic motion:

x(t) = A cos(ωt + φ)

ω 2 = k/m

Here A is the amplitude, ω is the angular frequency, related to the period by ω = 2 π / T,
and φ is the phase.
The phase can be determined looking at what fraction of a period the graph is shifted to
the left or right by (take the time that the function is maximum and divide by T) , and then
multiplying by ±2π, with + for shifts to the left and – for shifts to the right.
Velocity and acceleration:

v(t) = dx/dt (slope of displacement graph at time t)
a(t) = dv/dt or a = - ω2 x

Old midterm problems (see solutions in midterm 2 samples)

