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¥ THE SIMPLE PENDULUM ¥
il The purpose of the experiment:- il
}7 Study simple harmonic motion of the simple pendulum and to measure }7
il the acceleration of gravity g il
g Used equipment's :- %
e Support, Thread, Metal ball, Stop Watch, Metric ruler, e
¥ ¥
w Theory :- w
il il
z:: The simple pendulum offers a method of measuring the constant ;:
¥ acceleration due to gravity very precisely. g
Y A simple pendulum is defined, ideally, as a particle suspended by a Y
w weightless string. Practically it consists of a small body, usually a sphere, w
¥ W
< suspended by a string whose mass is negligible in comparison with that <
z:: of the sphere and whose length is very much greater than the radius of ;:
s the sphere. Under these conditions, the mass of the system may be ¥
; considered as concentrated at a point -namely, the center of the sphere- ;
I and the problem may be handled by considering the transitional motion I
W W
s of the suspended body, commonly called “bob,” along a circular arc. s
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?\7 the mass bob, m V
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e The string of length —'Ke Pig
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Lo Figure 1: Diagram Analysis of the Simple Pendulum. Lo
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" Consider the diagram of a simple pendulum shown in Figure 1. The "
¥ displacement, arc length x, for small angle 6 that the string makes with ¥
o the vertical is given by: o
% X =Asin ot @ %
o The period of vibration is the time required for it to go through one cycle o
% (i.e., the time for pendulum to move from any point on its path back to %
* the same point with motion in the same direction), and is related to o (the *
e angular velocity) by the relation T =2n/w. 4
ve i ¥
e g Y
o Note finally that the constant A in Equation (1) is the amplitude of the o
%* motion which measures how far the bob swings away from the vertical, *
w the maximum value of the displacement. This is conveniently expressed ¥
o as an angle in degrees. o
¥ Work steps :- g
: The period T of a simple pendulum (measured in seconds) is given by the :
e formula: e
L
ve =2z |— (1) N
N = N
N T = time for 10 oscillations /10 oscillations (2 i
w using equation (1) to solve for “g”, L is the length of the pendulum w
o (measured in meters) and g is the acceleration due to gravity (measured in o
" meters/sec). Now with a bit of algebraic rearranging, we may solve "
e Eq(1).for the acceleration due to gravity g. (You should derive this result e
o on your own). o
g=4mL/T  (3)
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E 1- Measure the length of the pendulum to the middle of the pendulum ?3
v bob. Record the length of the pendulum in the table below. ¥
o 2- With the help of a lab partner, set the pendulum in motion until it o
" completes 10 to and fro oscillations, taking care to record this time. "
% Then the period T for one oscillation is just the number recorded %
o divided by 10using (eg. 2). o
e 3- You will make a total of 5 measurements for g using two different 4
e masses at four different values for the length L. e
o 4- Draw the relationship between (T?) on the y-axis and (L) on the x- o
e axis. 4
w Total time | T=t/ w
%: Length | Time of | Time of of Number T2 — 4L %:
; Trial (L) |oscillations|oscillations|oscillations|of Oscill. [sec]’ g _/ 9 ;
4 [meters]|  (t1) (t2) (t) (N) T Je
Ve [seconds] |[seconds] Ve
Ye 1 ¥
v W
Y 2 472 Ye
% 3 g = %
° 4 slope °
PAg PAg
A 5 e
* w
x T sec x
¥ w
Ve A Je
¥ W
* w
W W
% L %
* w
w 2y b w
Jo (T) | | Jo
pAg | | w
o | | Y
W | | W
\ : . > L cm ‘
W W
o AT? T*, — T -
Slope =— ,=
:: AL L, — L4 ;
W W
W W
zi By Lecturer ~ M.Sc. Aseel Ali zi
¢ B.Sc. Hussein. J. k. ¢

YO Y Y0 T T T T W W W W W W W W W W W W W W W W W W W W W I I W W W W W W I W W W W W I WYY

A ] ( 2N 2N S PN S PN G PN G PN G N R PN G 2 G PR G PN G P G N D PN G PN G PN G PN S PN G 2N



