8. (12 points) You begin a pendulum swinging in the position shown in the figure below with
0 = w/4. Assume the pendulum travels in a circular arc, swinging to the left past the center
line shown in the figure and then returning to the right. Notice that the pendulum must briefly
stop its motion before it can change direction. We define one “swing” of the pendulum to be the
motion between the times when the pendulum stops its motion to change direction. For example,
the first “swing” is the motion from the time you release the pendulum until it swings all the way
to the left. The second “swing” is the motion coming back from the left to the right, and so on.

10 cm
0

(a) Assume that at the end of each swing the pendulum makes an angle of 19—0 the angle it made
when it began the swing. What angle does the pendulum make after its second swing? After its
third swing? After its n'® swing?

(b) Recall that the arc length of a circle is given by the formula s = ra where s is arc length, r
is the radius of the circle, and « is the angle measuring the arc length. How far does the weight

th

travel on its first swing? On its second swing? On its n'* swing?

Problem continued on next page.
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Continuation of problem &.

(c¢) What is the total distance the weight has travelled after 30 swings?

(d) If the pendulum were allowed to swing forever how far would it travel?
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