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*For the entirety of the exam, consider nonconservative forces absent. 

1.​ Define the terms below (5,000 marks): 
a.​ Mechanical Energy 

---------------------------------------------------------------------------------------------------------------------------- 
---------------------------------------------------------------------------------------------------------------------------- 

b.​ Elastic Potential Energy 
---------------------------------------------------------------------------------------------------------------------------- 
---------------------------------------------------------------------------------------------------------------------------- 

c.​ Open system 
---------------------------------------------------------------------------------------------------------------------------- 
---------------------------------------------------------------------------------------------------------------------------- 

d.​ Gravitational Potential Energy 
---------------------------------------------------------------------------------------------------------------------------- 
---------------------------------------------------------------------------------------------------------------------------- 
 

2.​ Explain how a car engine works. Make sure to describe the energy changes that happen 
in the process. (2,000 marks): 

---------------------------------------------------------------------------------------------------------------------------- 
---------------------------------------------------------------------------------------------------------------------------- 
---------------------------------------------------------------------------------------------------------------------------- 
 

3.​ What is the theorem of Kinetic Energy? (2,000 marks) 
-------------------------------------------------------------------------------------------------------------------------------
-------------------------------------------------------------------------------------------------------------------------------
---------------------------------------------------------------------------------------------------------------------- 
 
 
 

4.​ A 3kg computer monitor is placed on a 1.2m high table. Calculate its Gravitational 
Potential Energy (1,000 marks): 

---------------------------------------------------------------------------------------------------------------------------- 
 



5.​ Rockets will go as fast as 7.9kms-1. If their mass is about 1,000,000kg, calculate their 
maximum Kinetic Energy. (1,000 marks) 

---------------------------------------------------------------------------------------------------------------------------- 
 
 

6.​ A spring with an elastic constant of 650Nm-1 is stretched by 300mm. Calculate the 
energy stored in that spring. (1,000 marks) 

---------------------------------------------------------------------------------------------------------------------------- 
 

7.​ The first section of a roller coaster is described by the diagram below (6,000 marks): 

 
The car is initially at rest at Point A, and just slightly tips over so that it starts moving. 

a.​ Calculate the cart’s top speed. 
 
 
 
 
 
 
 

b.​ Calculate the cart’s speed at Point B. 
 
 
 
 
 
 
 
 



8.​ A ball is launched from a spring as described by the diagram below (4,000 marks): 

 
a.​ How much was the spring compressed by? 

 
 
 
 
 
 
 
 
 

a.​ Calculate the ball’s speed as it leaves the spring. 
 
 
 
 
 
 
 
 
 
 



9.​ (5,000 marks) A 520g particle is moving along the x-axis, subject to the potential energy 
function shown in the figure. If the particle has mechanical energy equal to 30J, 
determine: 

 

 
 
a)  The particle's speed when it's potential energy equals 10J. 
 
 
 
 
 
 
 
 
b) Find the particle's potential energy when it's speed is equal to 8ms-1. 
 
 
 
 
 
 
c) Find the particle’s turning points. 
 
 
 
 



2.​ (18,000 marks) 

 

 



 

 



 

 



 
 


