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SESSION 14:  MECHANICAL ENERGY 
 
KEY CONCEPTS 
 
In this session we will focus on: 

 Potential Energy 

 Kinetic Energy 

 Mechanical Energy 

 Conservation of Mechanical Energy 
 
X-PLANATION 
 
Potential Energy 
 
Energy an object has due to its position 
 
Gravitational Potential Energy (Ep):   
Energy an object has due to its position in a gravitational field.  

       

 
X-AMPLE 1 
 
A boy, of mass 30 kg, climbs onto the roof of a garage. The roof is 2; 5m from the 
ground.   

a. How much potential energy did the boy gain by climbing onto the roof? 
b. The boy now jumps down. What is the potential energy of the boy when he is 

1m from the ground? 
c. What is the potential energy of the boy when he lands on the ground? 

 
Kinetic Energy 
 
Kinetic Energy (Ek):   
Energy an object has due to its motion 

   
 

 
    

 
X-AMPLE 2 
 

A car with a mass of 700 kg is travelling at a constant velocity of 100 km . hr-1. Calculate 
the kinetic energy of the car. 
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Mechanical Energy 
 
Mechanical Energy (EM):  
Sum of the gravitational potential energy and the kinetic energy of a system 
 

          

       
 

 
    

 
Conservation of Mechanical Energy 
 
The Law of Conservation of Energy:   
Energy cannot be created or destroyed but is merely changed from one form to another.  
 
The Law of Conservation of Mechanical Energy:  The total amount of mechanical 
energy, in a closed system, remains constant.  
 
See pHet Simulation:  http://phet.colorado.edu/en/simulation/energy-skate-park-basics 

 
As an equation: 

         
                

     
 

 
   

      
 

 
   

  

 
X-AMPLE 3 
 
A bullet, mass 50 g, is shot vertically up in the air with a muzzle velocity of 200m . s-1. 
Use the Principle of Conservation of Mechanical Energy to determine the height that the 
bullet will reach. Ignore air friction. 
 
X-AMPLE 4 
 
A skier, mass 50 kg, is at the top of a 6; 4m ski slope. 
 

a. Determine the maximum velocity that she can reach when she skis to the bottom 
of the slope. 

b. Do you think that she will reach this velocity? Why/Why not? 
 
X-AMPLE 5 
 
A man fires a rock out of a slingshot directly upward. The rock has an initial velocity of 
15m . s-1. 
 

a. What is the maximum height that the rock will reach? 
b. Draw graphs to show how the potential energy, kinetic energy and mechanical 

energy of the rock changes as it moves to its highest point. 

http://phet.colorado.edu/en/simulation/energy-skate-park-basics

