
Problem Set #5

Physics 309

3 September 2021

The following problems come from Classical Mechanics (2005), by John R Taylor.

• Problem 4.29 on page 154 ⇒ (30 points) Feel free to do the entire problem on Mathematica

(or whatever software you wish to use). Please eschew Taylor’s sloppy use of units in part

(d). Determine the units of k and show that
√

m/k/A has units of time, thus telling you
how to scale time. After finishing the problem, plot the trajectory. To make a dimensionless
plot, scale time as just described and scale distance by A. You will have to solve the equation
of motion numerically. You are given the initial position as zero; the initial velocity may be
found using energy conservation. Plot dimensionless position versus dimensionless time for a
full period.

• Problem 4.37 on pages 156-157 ⇒ (30 points) Again, you may work the entire problem on
Mathematica (or whatever software you wish to use). For part (b), consider the three cases:
m > M , m = M , and m < M . For the part (c) plot, scale potential energy by M gR and
define η = m/M to be the mass ratio. Your plot will thus contain two curves, one for η = 0.7
and one for η = 0.8. After finding the critical ratio in part (d), plot the dimensionless potential
energy versus φ for the critical mass ratio case. It should be obvious from the plot why there
is something special about the part (d) ratio. EXTRA CREDIT (amount to be determined!):
If you are feeling especially geeky, do what I did and animate this problem. Create an image
like Figure 4.28 on page 157, which is not hard in Mathematica (look up things like Circle,
Line, Point, etc), use Animate with an appropriate time range, and Manipulate to vary η.
Attempt this extra credit ONLY if you’ve got time to play on the computer!

Due date: 10 September 2021 (beginning of class)


