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TOPIC 7:  
WORK, ENERGY, POWER 
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POTENTIAL ENERY 
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ENERGY 

ENERGY 
 
Energy is defined as the capacity to do work.  
 
Unit: Joule (J) 
 
Energy is a scalar quantity.  
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PRINCIPLE OF CONSERVATION 
OF ENERGY 

Kinetic Energy 
Kinetic energy is defined as the energy a body possesses due 
to its motion.  
 
Formula: 
 
 
 
 
 
Kinetic energy is directly proportional to mass and velocity 
squared.  
 
 
 
Gravitational Potential Energy 
 
Gravitational potential energy is the energy possessed by a 
body due to its position within a gravitational field.  
 
Formula: 
 
 
 
 
 
Gravitational potential energy is directly proportional to mass 
and height of object. 
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Principle of Conservation of Energy  
 
The principle of conservation of energy states that energy cannot be created or 
destroyed but can only change from one form to another or transferred from one 
body to another but the total amount of energy in the system is always constant. 
  
 

KE =       mv2 

 

1 

2 
  

GPE =   mgh 

 

  



WORK DONE 

WORK DONE 
  
Work done is defined as the product of the force and the distance moved in 
the direction of the force. 
  
Units: Joule (J) or Nm 
  
Formula: 
  

Work Done = F x d 
  
Work done can also be understood as the amount of energy that has been 
converted from one form to another or transferred from one body to 
another. 
 
Example 
 
 
 
 
 
 
 
 
 
For the box to move up the slope, there is work done to overcome friction. 
 

Work Done against friction = F x d = 3N x 5m =15 J 
 
The box also gained gravitational potential energy. This gain in energy is also 
work done as somebody had to exert energy to move the box to its new 
position. 
 

Gain in GPE = mgh =  1 x 10 x 3 = 30 J 
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Work done & energy has the same units, Joules (J). 
 

The best way to understand their relationship is: 
 

“We use energy to get work done” 
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Friction: 3N Mass: 1 kg 



POWER 
EFFICIENCY 
 

KEY CONCEPT 
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POWER 

POWER 
 
Power is defined as rate of doing work or the rate at which energy changes 
from one form to another.  
 
Units: watt (W) 
  
Formula: 
 
 
 
 
Example 
 
 
 
 
 
 
 
 
 
 

Work Done against friction = F x d = 3N x 5m =15 J 
 

Gain in GPE = mgh =  1 x 10 x 3 = 30 J 
 

Total work done = 45 J 
 

If the entire process took 10s, 
 
P = Work Done / time  
   = 45J / 10s 
   = 4.5 W 
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Efficiency 
 
Efficiency is defined as the ratio of useful energy output to total 
energy input.  
 
Formula: 
 
 
 
 
 
 
 
 
 
 
*Note that no system in the world is 100% efficient! 

 

Efficiency =                          x  100% 
Useful output 

Total output 
  

        energy 

Time 
Power =                          =  

Work Done 

Time 
  



For more notes & learning materials, visit: 
www.overmugged.com 
 
‘O’ levels crash course program 
 

IG handle: 
@overmugged 
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Join our telegram 
channel: 
@overmugged 

Need help? 
 
Darrell Er 
(Private tutor with 8 
years of experience) 
 
8777 0921 
(Whatsapp) 
 
@DarrellEr 
(telegram username) 

Professionally designed crash course to help you get a condensed revision before your ‘O’ Levels! 
 
The 4 hour session focuses on going through key concepts and identifying commonly tested 
questions! 
 
Our specialist tutors will also impart valuable exam pointers and tips to help you maximise your 
preparation and ace your upcoming national exam! 
 
The crash courses will begin in June 2021 and last till Oct 2021. 
 
Pre-register now on our website and secure your slots! 
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