Problem set 3

Assigned: September 22, 2006

due: Friday, September 29 at 5 PM in the box near 2103 Chamberlin
Problems
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. Consider the motion of the pendulum shown below where all the forces on the mass at the end has been drawn.

a) What is the length as a function of)?

b) Using the forces indicated on the diagram, write Newton’s equation motion govefnifige. The “F=ma”
equation.)

¢) Assuming that is small (i.e.¢ < 1), Taylor expandin ¢ appearing in part b) about= 0 to linear order inp
(i.e. first order ing).

d) Assuming that the mass is initially released from rest with the apgiéially having a valuep; < 1, find ¢ as
a function of time using the result of part c). (Hint: recall the mass at the end of a spring example from lecture.)

7. Suppose a small planet with mass is in a circular orbit with radiug around a very massive star with mass
which is assumed to not move due to its large mass. Treat both the star and the planet as pointlike masses, and
use polar coordinates to describe the plane of the orbit with the star sitting at

a) Using Newton’s second law and law of gravity, show
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wherer is the radial vector direction.
b) To solve for(t), one can write without loss of generality
f'(t) = xu(t)jj + yu(t)y

and take a dot product of both sides of the equation (1) with respeicata § to obtain an equation for(t)
andy(t). i.e.
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Solve forz, (t) if you are given that:,,(t = 0) = r andz, (¢t = 0) = 0. (Hint: recall the mass at the end of a
spring example from lecture).

¢) What is the period of this orbit?



