
Determine the Acceleration due to gravity (g) using Kater’s Pendulum. 

 

Apparatus - Kater’s Pendulum, Telescope, Stop watch, Meter scale , Sharp wedge, Rigid 
support. 

Theory - Kater’s  pendulum  is  a  compound  pendulum  based  on  the  principle  that  
the center  of  suspension  and  center  of  oscillation  are  interchangeable.  The  movable 
cylinders, knife edges and the metallic weight are so adjusted such that  the  time  periods  
of  the  pendulum  about  the  two  knife  edges  situated asymmetrically with respect to 
the center of gravity are exactly  equal. Then, the distance  between  the  knife  edges  is  
equal  to  the  length  of  equivalent  simple pendulum whose time period is given by – 

 

Hence, g may be calculated. 

We  resort  to  Bessel’s  approximation  where  we  do  not  require  making  the  two time  
periods  to  be  exactly  equal  because  it  is  quite  difficult  and  time-consuming to set 
the Kater’s pendulum for this configuration. 
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Procedure – 
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Observation Table –  

Sr. No. Number of 
oscillations 

Time for 
oscillations 

(t1) 

Time for 
oscillations 

(t2) 

Time 
Period 

(T1) 

Time 
Period 

(T2) 

T1 – T2 

Arrangement 1 10   t1/10 = ___ t2/10 = ___ ~ 2 sec 

Arrangement 2 10   t1/10 = ___ t2/10 = ___ ~ 1.5 sec 

Arrangement 3 10   t1/10 = ___ t2/10 = ___ ~ 1 sec 

Arrangement n 10   t1/10 = ___ t2/10 = ___ ~ 0.5 sec 

Arrangement n 50   t1/50 = ___ t2/50 = ___ ~ 0.5 sec 

Arrangement n 50   t1/50 = ___ t2/50 = ___ ~ 0.5 sec 

Arrangement n 50   t1/50 = ___ t2/50 = ___ ~ 0.5 sec 

Arrangement n 50   t1/50 = ___ t2/50 = ___ ~ 0.5 sec 

Arrangement n 50   t1/50 = ___ t2/50 = ___ ~ 0.5 sec 

 

Calculations – 
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