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Introduction: 
 
The term ‘work’, ‘energy’ are mostly used in everyday language. A farmer is 
ploughing the field, a construction worker carrying bricks, a student studying for 
exam, an artist painting a beautiful landscape all are said to be ‘working,. In physics, 
however, the word ‘Work’ covers a definite and precise meaning.  
 
One who has the capacity to work for a long period is said to have a large stamina 
or energy. Energy is thus our capacity to do work. In physics too, the term ‘energy 
is related to work. 
 
The word ‘power’ is sued in everyday life with different meaning as in karate or 
boxing we talk of ‘powerful’ punches which are delivered at a great speed. In this 
course we shall study the exact definitions of these three physical quantities.  
 
 
 
Work:  

Work is said to be done if a force 
displaces an object from its 
position. Work is measured by the 
product of the component of the 
force in the direction of the 
displacement and the magnitude of 
this displacement. 

 

 

Thus, Work = force X displacement in the direction of the force. 

If a constant force F making an angle Ө (theta) with the direction of displacement 
produce displacement s then,  

 

Work W = (F cosӨ) s = F s cosӨ  ------------------ (1)   Or, W = F. 𝒔 (read as ‘F dot s’) Where, F and s are vector quantities. 



Work is a scalar quantity. Work may be zero, positive or negative. Zero Work: i) If Ө = 90  ͦ, i.e. the displacement be 
in the direction perpendicular to the 
direction of force then the work done 
will be zero. For example, if a coolie 
carrying a load on his head is moving 
on a horizontal platform, then there is 
no work done. It is because 
displacement is perpendicular to the 
gravitational force. Similarly, no work 
done on a body moving in a circular motion.  

 

ii) If s = 0, then W = 0 i.e. there is no displacement then work done = 0 

For example, if we push   a wall then work done is zero since there is no displacement.  

 

Positive Work: If Ө is between 0  ͦ and 90 ͦ, 
cos Ө is positive and so the work done is also positive.  Negative Work: If Ө is between 90  ͦ and 
180  ͦ, cos Ө is negative.  For example, the frictional force opposes displacement, so Ө = 180 ͦ and the work done by the friction is negative (cos180  ͦ = - 1).   Unit of Work: The S.I. unit of work is ‘Joule’ (J) named after the famous British Physicist James Prescott Joule.  Q: Define 1 Joule of work. Ans: If a force of 1 N produces a displacement of 1 meter in the direction of force then work done is called 1 Joule.   



 Some important numerical problems for practice:  Example 1. Find the work done by a force of 20 N which displaces body 3.5 m in the direction of force. Given, F = 20 N, s = 3.5 m W= F s cosӨ     = 20 X 3.5 X 1 [since cos0  ͦ = 1] 

    = 70 J 

 

Example 2: A man lifts a load of 20 kg from the ground and puts it on his head 1.4 m 
above the ground. Calculate the work done by the man. 

Given, m = 20 kg, h = 1.4 meter and let, g = 9.8 m/s2 Thus, F = mg = 20 X 9.8 = 196 N S = 1.4 meter Therefore, W = 196 X 1.4 = 274.4 J  Example 3: A 15 kg object experiences a horizontal force which cause it to accelerate at 4 m/s2 moving it a distance of 30 m, horizontally. How much work is done by the force? Ans: F = ma = 15 X 4 = 60 n Therefore W = Fs = 60 X 30 1800 J  
***Content prepared absolutely from home*** 

 

 

 

 

 


