58 PRacTICAL PHYSICS

EXPERIMENT

Object : To study the variation of T with [ for a compound (bar) pendulum and to
detexmine. ’

(i) the value of accelaration due to gravity (g) in the laboratory.
(it) the radius of gyration (%) and the moment of inertia of bar about an axis through
C.G. and purpendicular to its length.

Apparatus used : Bar pendulum, knife edge attached to a rigid support, stopwatch,
meter scale. .

Formula used : The time period of oscillation of a bar (compound pendulum)

T = orn/Lig

and the value of g may be given as

3
g = 4; 2L
where L = distance between centres of oscillation and suspension

k2
= [T”J' the equivalent length of a simple pendulum that can be

calculated from graph between T and /
T = periodic time
Additional formula: The radius of gyration of pendulum
ko= [hl,
and the moment of inertia of the bar pendulum
= mk?

whgre 1, and J, are the distances of point of suspension and oscillation from C.G.
and m is the mass of the bar pendulum.

Description of Apparatus

As illustrated in Fig. 7(a) the bar pendulum is a uniform metal bar having equidistant

sither side of C.G. These holes allow the
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simply a piece of hard steel ground toa !

holes drilled along its length symmetrically on
bar to be suspended from kinfe edge which s

sharp edge.
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Fig. (a)

In a compound pendulum for any point of suspension}. Lhefe s apov.her point on otheri‘
side of C.G., called centre of oscillation. The time period for both the pmnr.;sh is sam;al |
and the two points are interchangeable. In bar pendulum there are two 0 k;:r wsuc |
points having same time period. The distance between the above two points is known as;

:
\ \

(e | . |
the length of equivalent simple pendulum L= T If [ in the distance of
\

centre of suspension from C.G. then the distance of centre of oscillation from CG.

will be k%1,

Observations
Least count of stopwatch = ..... sec.
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Procedure

(i) Hang the bar pendulum vertically from the knife edge in the hole 1 nearest to
one end at the same time put the other knife edge in the hole nearest to other
end. By doing so the position of the C.G. of the bar remains unaltered.

(4i) The pendulum is allowed to oscillate with a small amplitude (of about 5°). Now
wfith the help of a sensitive stopwatch the time for 50 oscillations is noted and the
time period of one oscillati

et on is calculated. The distance of hole from C.G. is also
(@ii) tl!;.l?le):;the same observations with the knife edges in 2nd, 3rd, 4th ete. holes on
(iv) Now the bar pendulum is inverted and the same procedure is repeated
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Calculations
To plot a graph

(i) To plot a graph between T and [, take the Y-axis in the middle of the graph paper

Now represent the time period along Y-axis and distance from C G on X-axis with
suitable scales.

(ii) Take the distance on one side of C.G. on right side of ori@n and the distances on
other side of C.G. to the left of origin. o
(iii) Draw smooth curves through plotted points on each side of ¥-axis separately

Now draw two lines parallel to X-axis cutting curves at four pomnts ABCD and AB'C'D’
respectively as shown in Fig. (b).
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Now substitute the values of L and ¢ in formula to get the value ot g

g = 41:" = .. coysec®

2

Result : The value of acceleration due to gravity (g) at......(name of the city)
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Standard value : The value of g (from table) = ... m/sec?
Percentage error = ... 9
Precautions .
(i) The knife edges should be horizontal and the two knife edges should always lie
symmetrically on both sides of C.G.
(ii) The amplitude of oscillations should be small.
(iii) The curves should be drawn smoothly.
(iv) The pendulum should oscillate in vertical plane only.
To find the Radius of Gyration
[ sNo. | em Lem | k=4l cm) | meankcm.
1. AG= BG= —
2. GD= GC= —
3. AG'= BG _ -
4 GD= GC = —
The radius of gyration of the bar pendulum about an axis though its C.G. and
purpendicular to its length & = ... cm. '
The moment of inertia of the bar pendulum I = mk2 = .... gm x cm?2
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