Drag the pendulum bob to one side and release. 
The bob may (i) oscillate or (ii) undergo a complete or incomplete circular motion, depending on the level of release and whether the pendulum is interrupted by the pin.
Assumptions: 
(1) All frictional forces are negligible. 
(2) The string is inextensible. 
(3) The radial velocity of the bob will disppaear instantly when the string becomes straight after a free fall.

No interruption: The bob oscillates to and fro. A graph showing its displacememt against time is traced and compared with the corresponding SHM graph shown on the background.
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The oscillation is simple harmonic only when the amplitude is small.
 
With pin-interruption: The subsequenct motion relies on which region(I, II or II) the bob is released.
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	Region at where the bob is released
	

	I
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No work is done on the bob by the tension, so the sum of kinetic energy and potential energy is always a constant.

	II
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	This is a jumping pendulum.

	II
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The point A satisfies
2mg(H +h)
v

mgcose =

- h = r(l-cos6)
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", cos® = 5(1+ ?)

In particular, if H=0, 6 = 48.2°
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Ifcosd = 1, then the bob will not leave the circle.

The least H for complete circular motion is H = r/2.
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Period of pendulum
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I Standard approximation: sin 6 = 6, 1 = 27‘\/;

It is true for small angle oscillations only. The period is independent of
amplitude, the motion is simple harmonic.

II. Better approximation:

[RB. Kidd and 5.L. Fogg. “A simple formula for the large-angle pendulum
period.” Phys. Teach. 40, 81-83 (Feb.2002):

L. Edward Millet. "The large-angle pendulum period.” Phys. Teach. 41,
162-163 (Mar.2003)]

sind = ZSin(%)cos(%) - 2(%)cos(97‘“) s cos(QT‘“)

where 6n is the maximum angle of oscillation.
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If 6n = 90°, the ratio of periods calculated from (a) and (b) is 1:1.19 or 3: 3.56.
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Speed at A= Bg(H+h)
v _ 2mg(H+h)

At A, the centripetal force required = m
v v

But at A, the actual radial inward force = mgcos®  (tension is zero at A)

After A, the bob will leave the circle because the radial inward force is
greater than the centripetal force required.




