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ineErvalions and A glculalvrns

Paste a small picce of paper on either end of the

compound pendulum and draw a line paraliel to the edge of the
pendulum to serve as a reference mark, '

2. Place the knifc-edge in the first-hole on cach side
parallel to cach other with their sharp edges facing the ¢.g. of
the pendulum. Balance the pendulum on a wooden prism and

mark its ¢.g. and also check the support for horizontal level
with the help of a spirit level.,

s Suspend the pendulum {rom the knife-edge on the
side of end A with the knife-edge perpendicular to the edge of
the slot and the pendulum

hanging in the plane of the wall.
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Calculations of 'g": e ur
* = - | ¥4
o E Tine 1!.‘1.[. .
Sr Linc Length Length Length period 8=
# = ‘ T 7
Neo. ] I'_ b L=l=+l | e
: cm. J— cm. cm. sec cmfeec”.
! EABFD BD = AB = AB + BD = BC= ’
2 BE= BF = BE + BF = BC= ’
4 3. EABFD | BD'= AB'= AB +BD’'= BT =
q. 3 BE’= BF'= BE +BF= BC=
Meang=..... cm/sec?.
Correct valueof g=..... cm/seci=. . ... m/sec?
Percenlagcermor =..... %
Radius of gyration k: T
Value of k from obscrvationNo.  (1)=VAB x 8D = .
2)=VBF xBE = .]@
3)=VAB'xB'D" = e ':
(4)=VBF'XBE’ = x>
(5)=VHM x HM® =
Mean value of radius of gyration =k= S 4
Mass of the pendulum =M=.....gm. - 9%
Moment of intertia el MEESOUES, gm. cm? :
Procedure: 4. Adjust the telescope eye-piece for the cha
1 visibility of -its cross-wires. Focus it on the referex

marks of the pendulum.

3. Sct the pendulum into vibration will
small amplitude of about 5° and pause for a [cw min
lo get regular vibrations.

6. Look through the telescope and start the §
watch when the image of the reference mark passcs &
the point of inter-scction of the cross-wires and ¢
zero. Count one when the pendulum crosses (he
position in the same dircction and so on. Record ur
| 20-30 vibrations. Repeat the same obscrvation and

out the mean time period. '




Moasure (he distance belween (he

INAGT {“dgf ol the Kinule cdpe (e “-E. and Lhe

lroom the bollom of the hole)

HI‘“ Lurn I.I'||,' i'l{"”dulun]l “I""lll;il.
suspended it on the knife-edge placed symmetric ally on the side
8 and repcal the above process. Record a nurnt:i Rl
observations wilh the knife-cdge in the 2

holes on cither side ol the ¢.g, of the e

':hlu." ﬂl'll.!
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Plot a curve with penodic umes 7

as ordinalcs
and the distancaes on cither side ol

| GBS abscissac. A curve g
shown in.the Fig. (b)) will be oblaimned Note that the line €6

represents the centre of gravity of the pendulum and the curve
i1 found w be symimeruncal about 6. Draw any hine I ARFD

paralicl o the axis which cuts the curve in four painis. See
that 78

CAand &L = 6D, Take either sct in pairs, say BA. BU and
k4 '
pel A8 + 8D =

;= L, the length of equivalent simple

pendulum. Tis tme penod T s numencally equal 1o BC, Hence

: L :
in the relation ' = 2x ‘\/ =, all lactors cxcept ¢ are known,
g
whence g may be caleulated. 108 prelerable 1o draw several
hines parallel o 28 and Tor cach 10 oblun the corresponding
o cdril
values of L and 1. The mean valuc of 1 s used 1o calculawe
the value of g. Now draw the line LMJM 'L angential o the
curve W get UM = [IM "= radius of gyration about an axis
through the ¢, Thas shows that the centres of suspension and

2 kt 2
oscillaton comede at M and M e, [ = [ [y

Thus L =1 + ['= 21 = 2k and the corresponding periodic time 1s
numerically cqual to the length of H/C = T, | say. Hence the

least ume period 7 = 2n ‘\{La’g = 2k/g which gives & =
3 . For the Ist line calculate & by the relation k=
Br?

VAB x BD. Use the mean value of  in the relation / = ;'.f.i‘.fc_1
10 work out the moment of inertia about a parallt::.l axis
through the ¢.g. where M is oblaincd by direct weighing.
Muke a record of your obscrvations as shown above.

Sources of errar and precautions

i The knife cdge should be horizontal and the pendulum
parallel w the wall.

2 The amphitude of swing should be small,
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ANns. A compound pendulum consists of

) What i o =

J"l ns. A "-,.l,ﬂ'liﬂ':- 'ilh:!“.l-u];.'l'“ conssis of a hi“_a'\rT Fl:nl‘llj.f_

Ihe 1wo knifle Cdpes
symmelncally with re
prendulum

The distance she ld be measured {1t
-:4.51_.';: of the knife-cdge
lime period should not be

should be placed
Wecl w the cg. of

mm the inner

deicrmined for the

a ngwd h'ﬂ‘}f,

Capable of oscillating freely about a horizonal

X % ..'IFLH"-\.”l'r: IIL["“J-PIh .t

i pendulum?

\a point-mass) suspended (rom one end of an '
inexiensible, perfectly (xible and weightless ;
string whose other end s fixed 10 a rigid
frictionless support

*:f s YY lia 1S second's p-_'lhlu'!x'.'.u?
Ans. A pendulum whose ime peniod 1s 2 seconds is
called a sccond's pendulum

(J.4. Whal s meant by lengih of a compound
ent ﬁh: ne .
AN, L 15 the distance between s axis ol suspension

and s centre of gravity.
Q.5. What do you mean by an equivalent

simple pendulum? , :
Ans. A simplc pendulum whose time period is the

same as that of a compound pendulum, 1s called
an cquivalent simple pendulum.

Q.6. What are the drawbacks of a compound
o R By

Ans. En] LT't:‘:: C.G. of a compound pendulum cannot
be located with great precisian [rom where the
distances are mcasured.
(i) The pendulum drags some volume of
along with it which may increase the moment 0
imertia of the moving sysiem.
(111 The amplitude 1s finitc which need

correCucm.

.7. What do you mean by 'g

. o
acceleration due to gravily. T
Ans. Itis the acceleratuon produced by the gravitalio

pull of the carth in a freely falling body.
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