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ABSTRACT 

 

In this paper an attempt has been made to describe the role of bar pendulum 

in mechanics. It has been found that increase the number of holes oscillation time 

decreases. Further it has been found that at the two points values are same. With the 

help of bar pendulum the value of ‘g’ calculated. 
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INTRODUCTION 

 

We are surrounded by oscillations-motion that repeat themselves. There are swinging 

chandelies, boats bobbing at anchor and the surging pistons in the engines of cars. There are 

oscillating guitar strings, drums, bells, diaphragms in telephones and speaker systems and 

quartz crystals in wrist watches. Less evident are the oscillations of the air molecules that 

transmit the sensation of sound, the oscillations of the atoms in a solid that convey the sensation 

of temperature and the oscillations of the electron in the antennas of radio and TV transmitters 

that convey information. 
 

 

http://www.physics-journal.org/
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Oscillations in the real world are usually damped; that is, the motion dies out 

gradually, transferring mechanical energy to thermal energy by the action of frictional forces. 

Although we cannot totally eliminate such loss of mechanical energy, we can replenish the 

energy from some source. As an example, you know that by swinging your legs or torso you 

can “pump” a swing to maintain or increase the oscillations. In doing this, you transfer 

biochemical energy to mechanical energy of the oscillating system. 

Bar pendulum consists of a uniform rectangular iron of aluminum heavy bar about one 

meter long with a large number of holes drilled along its length at equal distances 5-5cm from 

each other. The holes are symmetric about centre of gravity G. A sharp knife-edge is attached 

to some heavy frame provided with levelling screws to make the knife-edge horizontal. The 

bar can be suspended with a horizontal knife-edge in one of its hole such that it can oscillate 

freely. Such a hole is called centre of suspension. The time period about each hole on one end 

of G (centre of gravity) and at the same time the time period about holes on the other side at 

equal distance from G (centre of gravity) can be determined by hanging the bar pendulum at 

different holes. The time period of oscillation is measured by stopwatch. A travelling 

microscope can be used for counting number of oscillations (because angle of displacement is 

very small). 
 

THEORETICAL CONSIDERATION 
 

The principle is based on the interchange ability of the centres of suspension and 

oscillation. We know that for a point of suspension, there is another point on the other side of 

centre of gravity, known as centre of oscillation about which the time period is the same; there 

are also two other such points. The distances between centre of suspension and centre of 

oscillation is known as the length of equivalent simple pendulum (L = l + (K2  /l)). Knowing 

this distance ‘g’ can be calculated. 

If the point of suspension is at s distance l from the centre of gravity, then the bar 

pendulum behaves like a simple pendulum of effective length L = l + (K2/l), where l is the 

distance of point of suspension from the centre of gravity and K is the radius of gyration of the 

bat pendulum relative to its centre of gravity. Hence time period of oscillations of bar 

pendulum is 

T = 2π √
L

g
      =    2π  √

l+ (
K2

l
)

g
      

Acceleration due to gravity, 

g   =     
4π2  L

T2
min

     

where,  

L = l + ( 
K2

l
), 

= distance between centre of oscillation and suspension  

= the effective equivalent length of simple pendulum  
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And 

Tmin =  Minimum time period of bar pendulum. 

(Note:- Land Tmin can be obtained from the graph.)  

 

CONCLUSION  
 

Bar pendulum is the example of compound pendulum. It plays key role in the field of 

mechanics. It has used to calculate the centre of gravity i.e. ’g’. 
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