
----------------------------------------------------------------------------------------------------------- 

www.badarzaman.com 

Experiment No. 4 

 

AIM: To verify the Second Condition of Equilibrium. 

APPARATUS: A meter Scale, slotted weights, Stand, and String 

THEORY: 

If weights are hung from a meter rod hanged through the string, such that balance is achieved, the sum of 

clockwise Torque equals the sum of counterclockwise Torque.  The Torque of each force is equal to the 

product of that force and its perpendicular distance from the pivot.   

In Fig. W3X3 is the only clockwise Torque about the pivot.   The counterclockwise Torques about the 

pivot are W1X1 and W2X2.  The weight of the meter rod does not create any Torque about the center 

because its weight vector passes through it.  For the figure shown, the equations for static equilibrium are: 

ΣFx = 0   ,    ΣFy = 0    , and    ΣT = 0. 

With no horizontal forces present, the equation ΣFx = 0 is automatically satisfied. 

In this experiment it will be verified that, the 

sum of the clockwise Torques equals the 

sum of the counterclockwise Torques when 

the applied external forces acting on a rigid 

object are in static equilibrium.  The static 

equilibrium will then be used to show that 

the weight of the meter rod acts at its 

geometric center. 

 

PROCEDURE: 

1) Set up the meter stick so that its center of gravity will be nearby the 50.0-cm line.  It could be slightly 

off due to imperfections.  Record the actual cm value.  

2) Hang approximately 10g at the 10 cm mark, 20g at the 30cm mark, and 50g somewhere on the other 

side of the pivot so that balance is achieved.  In order to do this, you need to first slide 3 stick hangers 

over the meter rod, and then hang 3 regular hangers from them.  The aforementioned weights should then 

be placed on the regular weight hangers.  Next, calculate the exact values of W1, W2, and W3 and record 

them in Table. 

3) Determine the distance of each weight from the pivot and record its value in Table.  Calculate the sum 

of clockwise (-) Torques and the sum of counterclockwise (+) Torques and record their values.  The sums 

might by slightly different.  Calculate their percent difference.  

4) Repeat the steps 2 and 3 above but using the weights on different positions. 

5) Repeat once again for the different positions and note in to the table. 

OBSERVATIONS: 
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          Centre of Gravity = C.G. = ………………………… 

 

O
b
se

rv
at

io
n
s 

W1 

(gm) 

X1 

(cm) 

W2 

(gm) 

X2 

(cm) 

W3 

(gm) 

X3 

(cm) 

1 10  20  50  

2 10  20  50  

3 10  20  50  

 

CALCULATION(S): 

 

1. Anti-Clock Wise Torque + Clockwise Torque =  

             W1  X   X1 +  W2  X  X2 – W3  X  X3  = ……………. 

2. Anti-Clock Wise Torque + Clockwise Torque =  

            W1  X   X1 +  W2  X  X2 – W3  X  X3  = ……………. 

3. Anti-Clock Wise Torque + Clockwise Torque =  

            W1  X   X1 +  W2  X  X2 – W3  X  X3  = ……………. 

 

RESULT: 

As the Sum of all the Torques acting on the body (Meter Scale) is near about Zero. Hence Second 

Condition of Equilibrium is verified. 

PRECAUTIONS: 
 

1. The Meter Scale should have clean digit marks. 

2. The string should not be so long. 

3. The length of the strings of all the slotted weights should be the same. 

4. Observations should be taken very carefully. 
 

SOURCES OF ERROR: 
 

1. Improper handling of Meter Scale may cause wrong results. 

2. Center of Gravity must be noted very carefully.  
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