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The Pendulum

Physical Pendulum

Simple Harmonic and Uniform Circular Motions
Damped Oscillation

Review Examples Ch. 10-13
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No Homework Assignment today!!!!
2™ term exam on Wednesday, Apr. 10. Will cover chapters 10 -13.




The Pendulum

A simple pendulum also performs periodic motion.
The net force exerted on the bob is

L ZFF =T - mgcos8, =0
2
; 1] ZE =-mgsinf, —ma :mi;
= g Since the arc length, s,is s =L@,
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d—f =L 2 ? —- gsiné | results d f = E5'1m9
dt dt —:; dt F,
Again became a second degree differential equation,
satisfying conditions for simple harmonic motion
. . d-e ”
It B is very small, sin6-0 g %E — "0 qiving angular frequency :\/%
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The period for this motionis T =— Zlﬂr\{: The period only
2 8  depends on the length

of the string and the
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Example 13.5

Christian Huygens (1629-1695), the greatest clock maker in history, suggested that an
international unit of length could be defined as the length of a simple pendulum having a
period of exactly 1s. How much shorter would out length unit be had this suggestion
been followed?

Since the period of a simple T :E =2:=IF
g

pendulum motion is w
The length of the pendulum - _ Tg
in terms of T is Al
2
Thus the length of the =19 _1X9.8 5,0
pendulum when T=1s is Ax? Axg?

Therefore the difference in

length with respecttothe AL =1- [, =1- 0.248 =0.752m

current definition of Imis
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