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Lipenment No. 3

_KATER'S (REVERSIBLE) PENDUL

Objict ! To Dataviine thy acgalorabion dew 40° carth. gravity
L Ketpyls porelielesps

Apparatus 1 Knter's Pendaum wn's

v.sb-ur Uy - Conmruetion Kater’s pondulur . .. -ong mefalii. od having two adjustabie kaife edges
- near two onds and two cylinders - large and small that can be made to elide along the rod

and clummped in any position. Finer udjustmenty curt be made with the wooden blocks, The
pendulum can be made to oscillate about cither of the two knifc edges.

- Theory : Let S be the centre of suspension - & G the centre of gravily of the

ulum.(see fig. 1), I the peudulum is digplaced through un angle g, iy contre of

gravity (CG) G takes a position G’. The weight of the pendulum mg and ita reaction at

Ry the support constitute if couple given by -

B C=-mg(G'A) = -mglsin @ o m

This couple produces an angular accelerntion
in the body. 1€ I ig the o moment of ineris of the
Lody about the axis of oscillution through S, then

c=1d
i

Therefore,

Iil?ké —mglsin ¢ S AT

IL & issmall, this cqualion represents a simple
harmonic motion with time periad
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4 g /C s the Tenpth ol an equivalent simple pendulum, 11 wve take 2
. n 1 ¥ g b N
on e line SG produced soeh that S0 = 0 L /¢ it 03 ix called e centra ot &
oseillation. 1 eun be seen that Tor o eiven contiguation ol e Feta™s pessedutn, e e
pertod about § and O s the sne {checkot)
SNow lel e tine perods shiont the o ke sdees be 5y ol Ty sempwctively
\ and Iy snd 1y be then vespeetive distmees fiom the GG
Then e
4 f; )
| T, =« 1m0 4N )
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b T, = 1L/ (8

Squaring and rearranging () and (6) :
4ri TP+

a 2L k)~ e _ (7)
—— . e

If Tys T2 ie,il’ the two kniédgcs are so placed tat one of them lies ut the
cenlre of suspension while the other is very nesrly af the centre of oscillation, then the
second term on the right may be neglected and we have

4x? Lo T]z ¥ -;-21

.a'— p(f;“"z’-)_




(@) Use ameter scale to Lind the C.G. afler removing the smnll eylinders and keeping
the large eylinder fixed in the middle. ‘Ihen record the time periads of the
pendulum at different centres of muspension by varying their distmees from the
C.G. Repeat the same by inverting the rod (Plot u curve between time period T
ve. distance of the point ol suspersion Trom tw CU. Jocule on tho curve’ the
r-d‘m & oscillution ul a given T. Caledlule the value of g Trom

Also rocord the point of vuspension for minimum snd mwuximum Gime
and the value of rdine of pyration about the C.C1. for this conliguration
the curve.

' Question - : Discuss the sources of error and corrections for then.
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