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Introduction 

A force is defined as the reaction between two bodies. This reaction may be in the form of a 

tensile force (pull) or it may be a compressive force (push). Force is 

representedmathematically as a vector and has a point of application. Therefore the 

measurement of force involves the determination of its magnitude as well as its direction. 

 

 The measurement of force may be done by any of the two methods. 

 

 Direct method: This involves a direct comparison with a known gravitational force on 

a standard mass example by a physical balance. 

 Indirect method: This involves the measurement of the effect of force on a body. For 

             example. 

       a) Measurement of acceleration of a body of known mass which is subjected to force. 

       b) Measurement of resultant effect (deformation) when the force is applied to an elastic 

            member. 

        A body of mass “m” in the earth’s gravitational field experiences a force F which is          

given by 

                                               F = ma = W 

 

 

Direct method 

 

Mass is a fundamental quantity and its standard kilogram is kept at France. The other masses 

can be compared with this standard with a precision of a few parts in109. On the other hand, 

‘a’ is a derived quantity but still makes a convenient standard. Its value can be measured with 

an accuracy of 1 part in 106. Therefore any unknown force can be compared with the 

gravitational force with an accuracy of about this order of magnitude. 

 

Where ‘W’ is the weight of the body ‘a’ is the acceleration due to gravity. Any unknown 

force may be compared with the gravitational force (ma) on the standard mass ‘m’. The 

values of ‘m’ and ‘a’ should be known accurately in order to know the magnitude of the 

gravitation force. 

 

 

 

 

 

 

 

 

 



 

Analytical Balance :(Equal arm balance) 

Direct comparison of an unknown force with the gravitational force can be explained with 

the help of an analytical balance. The direction of force is parallel to that of the gravitational 

force, and hence only its magnitude needs to be determined. The constructional details of an 

analytical balance is as shown in Fig. 

 

 

 
 

 

The balance arm rotates about the point “O” and two forces W1 and W2 are applied at the 

ends of the arm. W1 is an unknown force and W2 is the known force due to a standard mass. 

Point G is the centre of gravity of the balance arm, and WB is the weight of the balance arm 

and the pointer acting at G. The above figure show the balance is unbalanced position when 

the force W1 and W2 are unequal. This unbalance is indicated by the angle θ which the 

pointer makes with the vertical. 

 

 

 


