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ALONG THE AXIS OF A COIL 
 

 

Signature of Batch in charge   Signature of Head of the Dept. 

DEPARTMENT OF PHYSICS 
 

 

 

DOs 
 

 Bring observation book, Lab manual & record book regularly. 

 Write the write up of the experiment in advance in the observation 

book before coming to the practical class. 

 Bring calculator to the practical class regularly. 

 Handle the apparatus/equipment gently and carefully. 

 Return the apparatus collected, to lab instructor before leaving the 

lab. 

 

 

 

DON’Ts 

 

 Dumping your bag on the work table. 

 Giving your observation book and record books to others. 

 Forgetting to check your belongings before leaving the lab. 

 Spoiling of the apparatus/equipment as it is meant for your benefit 

only. 

 Switch on electronic equipment before getting the approval by the 

teacher/instructor.  

 Bringing mobile phones inside the Laboratory. 

 

Instructions to students: 
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1. All calculations must be carried out using SI units. 

2. All entries in the observation book should be done using pen only. 

3. Wherever graphs have to be plotted plotting has to be done using pencil only. 
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1. TORSIONAL PENDULUM 

 

AIM: To determine the moment of inertia of an irregular body and to calculate the rigidity 

modulus of the material by the principle of torsional pendulum. 

 

FORMULA: 
Moment of Inertia of an irregular body is given by 

2
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T

I
I
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       kgm2                                                                 (1) 

 

Where  I0 is the moment of Inertia of an irregular body in kg.m2 

            I is the moment of inertia of regular body in kg.m2 

T is the period of torsional oscillation of regular body in s.  

T0 is the period of oscillation of an irregular body in s. 

 
  The rigidity modulus of the material of the wire is given by  

meanT

I

r

l
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        N/m2                                                  (2) 

Where l is the length of the wire in m. 

r is the radius of the wire in m. 

 

FIGURE: 
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PRINCIPLE: The moment of inertia of a body about a given axis of rotation is defined as the 

product of mass of the body and the square of radius of gyration. The ratio of moment of inertia 

to the square of period of oscillation is constant for different axes of regular bodies will be 

constant for a given length of the wire. There is no direct formula to determine the moment of 

inertia of an irregular body about any axis. Hence, by the principle of torsional pendulum (I/T2) 

of a regular body = (I0/T0
2) of irregular body. By knowing the mean (I/T2) for regular bodies & 

the period of oscillation of an irregular body, the moment of inertia of irregular body can be 

calculated using the formula.  

PROCEDURE: 

 The mass (M1) of the given circular disc and mass (M2) of rectangular plate are indicated 

on the respective plates. The radius of the circular disc (R), length (L) and breadth (B) of 

the rectangular plate are also indicated on the respective plates. The moment of inertia 

values of the bodies about the respective axes are determined using the formulae 

indicated in the tabular column.  

 The circular disc is suspended using the check nuts of the experimental wire such that the 

axis of suspension is perpendicular to the plane of the disc. A convenient reference mark 

is made on the edge of disc, using a piece of chalk and a reference pointer is placed just 

in front of the circular disc. The base of the chuck nut is twisted through a small angle 

(small amplitude) such that torsional oscillations are setup. A stop clock is started when 

the reference mark on the body crosses the reference stick in a particular direction. The 

time taken for the reference mark on the plate to cross the reference pointer in the same 

direction is taken as time for one oscillation. The time taken for 5, 10 and 15 such 

oscillations is noted using a stop clock. The period of oscillations is calculated by 

dividing the time taken for 10 oscillations by 10 and the mean period of oscillation is 

calculated.   

  Again, suspend the circular disc in such a way that, the axis of the suspension passes 

through the diameter of the disc. The mean period of oscillation is calculated by 

repeating the above procedure.  

 Then circular disc is removed from the wire and the rectangular plate is suspended, first 

about an axis perpendicular to the plane of the plate, next about an axis perpendicular to 

the length and lastly about an axis perpendicular to its breadth.  

 The mean period of oscillation is calculated in each case separately.  For each axis of 

suspension of circular & rectangular bodies, the ratio of moment of inertia to the square 

of period of oscillation i.e. (I/T2) is calculated and hence, the mean value of  (I/T2) is 

calculated.  

 

PART I: To determine moment of inertia of irregular body 

 The given irregular body is suspended by the experimental wire, with an axis of 

suspension perpendicular to its plane or its length or its breadth of the irregular 

body. The body is set in to torsional oscillation and the period of oscillation (T0) 

is calculated.  

 The moment of inertia of the irregular body (I0) about an axis is calculated by 

taking the mean value of (I/T2) from the regular bodies using the formula. 

2
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T

I
I

mean









       kgm2 

PART II: To determine the rigidity modulus of the material of the experimental wire. 
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 The length (l) of the wire between the two chuck nuts is found by using a thread 

or scale. Using the radius of the wire which is given and by noting the mean value 

of (I/T2) of regular bodies, the rigidity modulus of the material of the wire is 

calculated using the formula    

meanT

I

r

l


















24

8
        N/m2 

 

OBSERVATIONS 

Mass of the circular plate    M1 = --------- Kg 

Radius of the circular plate   R   = --------- x10-2 m 

Mass of rectangular plate     M2 = --------- Kg 

Length of the rectangular plate   L   = ------- x10-2 m 

Breadth of the rectangular plate   B   = ------ x10-2 m 

l is the length of the wire   l    = -------  x10-2 m 

 

r is the radius of the wire   r   = 0.45 x 10-3 m  

 

 

TABULAR COLUMN 

1. Calculation of moment of inertia of regular bodies 

Body  
Axis of  

suspension 

Moment of     

Inertia ( I) kgm2 

No. of 

oscillations 

Time 

‘t’ 

(sec) 

No. of 

oscillations 

Time 

‘t’  

(sec) 

Time (t)   taken 

For  10 oscillations 

Avg.   Time 

 (t)  taken  

for 10 

oscillations 

Period 

T =t/10 

 sec 

T2 
(I / T2) 

Kgm2/S2 

Circular  

plate 

Perpendicular 

 to the plane 
I1= (M1R

2) / 2 
0 

5 
 

10 

15 

 
  T1  I1/T1

2= 

Along the 

 diameter 
I2 = (M1R

2) /4 
0 

5 
 

10 

15 

 
  T2  I2/T2

2= 

Rectangular 

plate 

 

Perpendicular 

 to the plane 
I3 = [M2 (L

2+B2)] / 12 
0 

5 
 

10 

15 

 
  T3  I3/T3

2= 

Perpendicular 

 to the length 
I4 = (M2 L

2) / 12      
0 

5 
 

10 

15 

 
  T4  I4/T4

2= 

Perpendicular 

 to the breadth 
I5 = ( M2 B

2) / 12        
0 

5 
 

10 

15 

 
  T5  I5/T5

2= 

 

Mean value of (I/T2) = -------------- kgm2/s2 

 

2. Calculation of moment of inertia of an irregular body 

Axis of  No. of Time No. of  Time Time (t ) taken Avg.  Time (t)  Period  T0
2 Moment of inertia of an 
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suspension oscillations ‘t’ sec oscillations ‘t’ sec  For 10  

oscillation 

taken 

for 10 

oscillations 

T0 = t/10 irregular body   

I0 =( I/ T2)mean x T0
2 

Perpendicular 

 to its plane  

0 

5 
 

10 

15 
 

  
  I0 = ------- 

 

Length of the wire between the chuck nuts l = - - - - - cm 

= - - - - - x 10-2 m 

 

Calculation of Rigidity modulus 
meanT

I

r

l


















24

8
  

 

       = --------------------     N/m2 

 

 

 

 

 

 

 

 

 

 

RESULT: 

1. The moment of inertia of the given irregular body about an axis perpendicular to its plane is 

found to be I0 = -------------- kgm2 

 

2. The rigidity modulus of the material of the wire is η = --------  N/m2. 
 

 

 

 

 

 

PRECAUTION:  

 

While changing the axis of the plates care should be taken to see that the wire does not 

break. Therefore the chuck nut should be removed from the top. 
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