
 

 
 

ENERGY II            8 OCTOBER 2013 

Lesson Description 

In this lesson, we: 

 Apply the Law of Conservation of Mechanical Energy 

 Consider situations where Mechanical Energy is not Conserved 

Key Concepts 

There only two kinds of energy, namely potential energy and kinetic energy. The S.I unit for energy is 

the joule (J). 

Mechanical energy 
Mechanical energy is the sum of all the energies (kinetic and potential) that a body experience 

Mech E = Ep + Ek 

Law of conservation of Mechanical Energy                                                           

Energy cannot be created or destroyed. The sum of the mechanical energy of an object remains the 

same in a closed system. 

Questions 

Question 1 
A boy of 50 kg runs at a velocity of 5 m.s

-1
  towards a rope hanging vertically down from a tall tree. He 

grabs the rope and swings upwards. Ignore friction. 

a.) Calculate the maximum height the boy will reach above the ground.    

b.) What effect will an increase in the mass of the boy have on the height reached?  

Verify your answer by means of a calculation if the mass of the boy is 60 kg and his velocity 

remains constant.         

Question 2 
Sifiso Nhlapo is a BMX champion and represented South Africa in the 2012 Olympics.  

 

 

 

 

 

 

1. Image taken from: http://eurosport.yahoo.com/08082012/8/photo/south-africa-sifiso-nhlapo-during-bmx-seeding-run-

bmx-track.html   2. m.sportlive.co.za/moresport/cycling/?articleId=4822029 
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a.)  In a warm-up lap Sifiso “free wheels” down the starting slope from point P to point Q.   

Determine how high the slope must be in order to reach a speed of 9 m.s
-1

 at Q.                    

Assume that the track is frictionless and Sifiso has a mass of 78 kg.    (5) 

b.) In the previous question, we consider Sifiso “free wheeling” down the slope.  Suggest               

 how the situation would change if he pedaled, rather than free wheeled downhill.  (2) 

c.) In his warm-up lap, as he continues free wheeling, he reaches point R, 2.5 m above the 

lowest point on the circuit, Q.  Calculate his velocity at point R.    (6) 

d.) Would Sifiso be able to reach point S without pedaling at all?  Provide a thorough 

 explanation to substantiate your answer.       (3) 

e.)        A group of school boys, try to be just like their hero Sifiso, and get together on their 

 BMX bikes to race down steep hills or roads.      

i. If you were Sifiso, or writing a press statement for Sifiso, what would you say to these fans to 

explain the dangers of racing down steep hills or roads?      (3) 

ii.  Will mechanical energy be conserved when BMX racing?  Explain why or why not. 

            (2) 

Question 3 
A ball of mass 250 g is dropped from a height of 1,5 m and it bounces to a height of 1 m. 

a.) What is the kinetic energy of the ball at the top of the bounce? 

b.) Is mechanical energy conserved? Explain your answer by doing a calculation. 

 


