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INTRODUCTION 

 Imagine a vendor carrying a basket of  vegetables on 

her head. Is she doing any work? One would definitely 

say yes! However, in Physics she is not doing any work! 

Again, imagine a boy pushing against a wall? Is he doing 

any work? We can see that his muscles are contracting 

and expanding. He may even be sweating. But in Physics, 

he is not doing any work! 



WORK 

Definition: Work 

 When a force exerted on an object 

causes it to move, work is done on the object 

(except if  the force and displacement are at 

right angles to each other). 



WORK 

Work is calculated as: 

 

 

Where F is the applied force, ∆x is the displacement of  

the object and θ is the angle between the applied force 

and the direction of  motion. 

 



WORK  

The force F causes the 

object to be displaced by ∆x 

at angle θ. 



WORK  

It is very important to note that for work to be 

done there must be a component of  the applied 

force in the direction of  motion.  

Forces perpendicular to the direction of  

motion do no work. 



WORK  

For example work is done on the object 



ACTIVITY :  INVESTIGATION :  

IS  WORK DONE? 

 1. Max applies a force to a wall and becomes tired. 

 2. A book falls off  a table and free falls to the ground. 

 3. A rocket accelerates through space. 

 4. A waiter carries a tray full of  meals above his head 

by one arm straight across the room at constant speed. 

(Careful! This is a very difficult question.) 



WORK  

 Important: The Meaning of  θ The angle θ is the angle 

between the force vector and the displacement vector. In the 

following situations , θ= 0◦. 



WORK  

As with all physical quantities, work must have units. 

Following from the definition, work is measured in N.m. The 

name given to this combination of  S.I. units is the joule  

(symbol J). 

Definition: Joule 

 1 joule is the work done when an object is moved 1 m 

under the application of  a force of  1 N in the direction of  

motion. 



WO R K E D E X A M PLE :   

 C A L C ULAT ING WO R K  D O NE  I  

Question : If  you push a box 20 m forward by 

applying a force of  15 N in the forward 

direction, what is the work you have done on 

the box? 



WO R K E D E X A M PLE :  

 C A L C ULAT ING WO R K  D O NE  I I  

Question : What is the work done by you on a 

car, if  you try to push the car up a hill by 

applying a force of  40 N directed up the slope, 

but it slides downhill 30 cm? 



WO R K E D E X A M PLE :   

 C A L C ULAT ING WO R K  D O NE  I I I  

Question : Calculate the work 

done on a box, if  it is pulled 5 m 

along the ground by applying a 

force of  F=10 N at an angle of  

60◦ to the horizontal. 



Thank you for your attention. 


