
 

 

 

ENERGY          14 OCTOBER 2014 

 
Lesson Description 

In this lesson we: 

 Define and calculate the Gravitational Potential Energy of different objects 

 Define and calculate the Kinetic Energy of different objects 

 State and apply the Law of Conservation of Mechanical Energy. 

 
Summary 

Mechanical Energy is the ability of an object to do work.  Mechanical Energy is made up of two forms 
of energy: Gravitational potential energy and Kinetic energy.  

The S.I unit for energy is the joule (J). 

Energy is a scalar quantity – no direction. 

Mechanical Energy 

Mechanical energy is the sum of the gravitational potential energy and the kinetic energy that a body 
experiences. 

                    

Gravitational Potential Energy 

Gravitational potential energy is the energy that an object possesses as the result of its position in a 
gravitational field. We calculate the gravitational potential energy of an object using the equation: 

        

where  m = mass of the object 

g = gravitational acceleration  

h = vertical height above the reference point 

Kinetic Energy 

Energy that an object possesses due to its movement is called kinetic energy. We calculate the 
kinetic energy of an object using the equation: 

    
 

 
    

where  m = mass of the object 

v = velocity of the object  

Law of Conservation of Mechanical Energy 

The total mechanical energy of an object remains the same in a closed system. 

  



 

 

 

 
Test Yourself 

Question 1 

(DBE Grade 10 Exemplar 2012) 

The gravitational potential energy of an object relative to the ground is dependent on the object's … 

A speed 

B position 

C velocity 

D change in velocity 

Question 2 

(DBE Grade 10 2006) 

A stone is dropped from the top of a building. After 2 s the stone will have____________________ 
than it had at the top of the building. 

A  greater gravitational potential energy 

B  less kinetic energy 

C  greater kinetic energy 

D  less mechanical energy 

Question 3 

A young boy gives a toy car a push on the top of a smooth horizontal table that stands 1,8m above 
the floor. The car moves along the surface at constant velocity. What can you say about the energy of 
the toy car while it is moving? (You can select more than one option) 

A the potential energy of the car is changing 

B the potential energy of the car remains constant 

C the kinetic energy of the car is changing 

D the kinetic energy of the car remains constant 

E the mechanical energy of the car is constant 

Question 4 

A young boy gives a toy car a push on the top of a rough horizontal table that stands 1,8m above the 
floor. The car accelerates along the surface until it comes to a stop. What can you say about the 
energy of the toy car while it is moving? (You can select more than one option) 

A the potential energy of the car is decreasing 

B the potential energy of the car remains constant 

C the kinetic energy of the car is decreasing 

D the kinetic energy of the car remains constant 

E the mechanical energy of the car is constant 

  



 

 

 

Question 5 

A young girl pushes her toy doll off the top of a rough horizontal table that stands 1,8m above the 
floor. What can you say about the energy of the doll while it falls? (You can select more than one 
option) 

A the potential energy of the doll decreases 

B the potential energy of the doll increases 

C the kinetic energy of the doll increases  

D the kinetic energy of the doll decreases 

E the mechanical energy of the doll is constant 

 
Improve your Skills 

Question 1 

Calculate the gravitational potential energy that is transferred to a shipping container as it is lifted by a 
crane off a container ship in a harbour?  The mass of the container is 8500 kg and it is lifted to a 
vertical height of 34 m above the ground. 

Question 2 

Calculate the kinetic energy of a 60 kg cyclist as he travels along a circular path at a speed of        
15.3 m.s

-1
.  

Question 3 

A child is playing, rolling a tennis ball up a frictionless incline.  The slope has a vertical height of        
62 cm.  The mass of the tennis ball is 58 g   

a. How much potential energy will the tennis ball have when it reaches the top of the slope? 
b. How much energy must the child give the ball so that it reaches the top of the slope? 
c. What speed will the ball be travelling at when it rolls back to the child at the bottom of the 

slope? 

Question 4 

(Adapted from DBE Grade 10 2006) 

A skateboard track is shown below. 

Assume that the track is frictionless. 

 



 

 

 

A skateboarder, of mass 55 kg, starts from rest at position P and reaches a speed of 3 m⋅s
–1

 at 
position Q. 

1. State, in words, the principle of conservation of mechanical energy. 

2. Calculate the kinetic energy the skateboarder has at point Q at the bottom of the slope? 

3. Calculate the height h from which a skateboarder must skate to reach a speed of 3 m⋅s
–1

 at 
position Q. 

4. Skateboard racing has become a favourite hobby among young people in many areas in 
South Africa. Young people race down the steepest streets that they can find. 

a. Why do they look for the steepest streets? 

b. State TWO possible dangers associated with skateboard racing in streets. 

c. Why is it reasonable to assume that mechanical energy will not be conserved when 
skateboarding in the street? 
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 www.everythingscience.co.za 
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