
 

 

 

ENERGY CALCULATIONS       21 OCTOBER 2014 

 
Lesson Description 

In this lesson we: 

 Use Gravitational Potential Energy and Kinetic energy to calculate the Mechanical Energy of 
different objects 

 State and apply the Law of Conservation of Mechanical Energy. 

 Consider scenarios where Mechanical energy is not conserved. 

 
Summary 

Mechanical Energy 

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

                    

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

Energy is a scalar quantity – no direction. 

Gravitational Potential Energy 

Gravitational potential energy is the energy that an object possesses as the result of its position in a 
gravitational field.  

        

Kinetic Energy 

Energy that an object possesses due to its movement is called kinetic energy.  

    
 

 
    

Law of Conservation of Mechanical Energy 

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

  



 

 

 

 
Test Yourself 

Question 1 

(Adapted from DBE Grade 10 2006) 

True or False:  Correct the statement if False. 

When an object falls vertically in the absence of friction, its gravitational potential energy increases. 

Question 2 

A motorbike accelerates up a hill.  As it does so it…  

A  gains gravitational potential energy 

B  gains kinetic energy but loses gravitational potential energy 

C  gains gravitational potential energy but loses kinetic energy 

D  gains gravitational potential energy and kinetic energy 

Question 3 

500g of water at the top of a 300 m waterfall has gravitational potential energy of…. 

A 1 500 000 

B 1 500 J 

C 1 470 J 

D 1 470 000 J 

Question 4 

Determine the speed of a 5000 kg bus with a kinetic energy of 694 722.25 J.  Give your answer in 
km.h

-1
. 

A 60.01 km.h
-1 

 

B 16.67 km.h
-1

 

C 277.89 km.h
-1

 

D 77.19 km.h
-1

 

 
Improve your Skills 

Question 1 

(Adapted from DBE Grade 10 Exemplar 2012) 

A stationary 950 kg truck is at the top of a steep hill when its brakes fail and it begins to roll down the 
hill. The vertical height of the hill is 17 m 

Assume it experiences no friction as it rolls down the hill. 

Fortunately, at the bottom of the incline there is a sand trap, where the truck experiences friction and 
slows to a halt, travelling 11 m in the sand trap. 

  



 

 

 

a. Write down, in words, the principle of conservation of mechanical energy. 

b. Calculate the gravitational potential energy of the truck at the top of the hill just before it starts 
to roll. 

c. At some point B, as its rolling down the hill, the truck reaches a speed of 13 m.s
-1

. Use the 
principle of conservation of mechanical energy to calculate the vertical height of point B. 

d. Calculate the velocity of the truck when it reaches the bottom of the hill. 

e. Write down the energy conversion which takes place as the truck moves through the sand 
trap. 

f. Is mechanical energy conserved in the sand trap?  Why or why not? 

g. Calculate the acceleration of the truck as it moves 11 m through the sand trap while coming to 
rest. 

 
Links 

 www.everythingscience.co.za 

http://www.everythingscience.co.za/

