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A cat jumps over a fence. How does the dog’s potential energy 
change on the way up? How does the dog’s potential change on 
the way down? When is the dog’s potential energy greatest?  
 

 

 

 

 

 

  

What do you know about Energy  and  types of Energy? 

______________________________________________________________
______________________________________________________________
______________________________________________________________
______________________________________________________________
______________________________________________________________
______________________________________________________________
______________________________________________________________
______________________________________________________________
______________________________________________________________
_____________________________________________________________ 

PRE READING TASK 

Potential Energy on the way UP                     Potential Energy on the way DOWN 

(INCREASING/DECREASING)   (INCREASING/DECREASING) 

___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
Potential Energy is greatest  (UP/DOWN/MIDDLE) 
___________________________________________________________________ 

Roller Coasters! 
Physics Gr11A 

 

Name:____________________ 

Class:____________________ 

Date:____________________ 
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Read the following passage. 
“Scream Machines”-Roller Coaster  

 
Today’s roller coasters are “scream machines,” breaking 
world records for fastest, highest, and craziest. 

The world's newest roller coaster is one wild ride. As you 
wait in line, you hear the screams of people riding “Kingda 
Ka”.  

The Kingda Ka coaster  or the “King of Coasters”, at New 
Jersey’s Six Flags Great Adventure in the United States is 
the fastest and tallest roller coaster on Earth. It shoots 
riders from 0 to 206 kilometers per hour in 3.5 seconds, 
then sends them flying 139 meters into the sky!  

Part of you can't wait to ride the roller coaster; 
another part of you wants to bolt in the opposite 
direction. Before you know it, it's your turn to 
board. You brace yourself. The jaw-dropping thrill 
ride shatters the world's record for roller coaster 
speed and height. Of the more than 1,000 roller 
coasters in the United States, it is the latest 
"extreme" coaster to be built.  
 
The Steel Dragon 2000 coaster at Nagashima Spa Land in Japan is the longest 
steel roller coaster in the world. It sends its riders on a journey of over 2,479 
meters of looping, twisting track! 
 
Although roller coasters have changed quite a bit since the ride first became 
popular, the basic design principles remain the same. Whether the ride 
consists of an old wooden track with a few hills and turns, or a modern steel 
track with a variety of corkscrews and loops, all roller coasters rely on the 
conservation of energy. 
 
Changes in energy
most of the ride. According to scientists, energy is the ability to do work. 

 enable roller coasters like Kingda Ka to move for 

 
The law of conservation
can change form, but it cannot be created or destroyed. In other words, the 

 of energy states that within a closed system, energy 

total amount of energy remains constant. On a roller coaster, energy changes 
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from potential to kinetic energy and back again many times over the course of 
a ride. 
Kinetic energy
moving objects possess kinetic energy, which is determined by the mass and 
speed of the object. 

 is energy that an object has as a result of its motion. All 

Potential energy

 

 is the energy an object has as a result of 
its  position. Potential energy is stored energy that has not yet been released. 

For example, a book placed on a shelf possesses gravitational potential 
energy because of Earth's gravity. If the book were moved to a higher shelf, it 
would gain potential energy. 
 
For most roller coasters, the gravitational potential energy of the cars at the 
peak of the first hill determines the total amount of energy that is available 
for the rest of the ride.  
 
Traditionally, the coaster cars are pulled up the first hill by a chain; as the cars 
climb, they gain potential energy. At the top of the hill, the cars have a great 
deal of gravitational potential energy. 
When the cars are released from the chain and begin coasting down the hill, 
potential energy transforms into kinetic energy until they reach the bottom 
of the hill. As the cars ascend the next hill, some kinetic energy is 
transformed back into potential energy. Then, when the cars descend this hill, 
potential energy is again changed to kinetic energy. 
 
This conversion between potential and kinetic energy continues throughout 
the ride. In reality, the conversion between potential and kinetic energy (both 
are forms of mechanical energy) is not perfect.  
 
The force of friction acts on the moving cars, decreasing the total amount of 
mechanical energy in the system. The mechanical energy is not lost, however. 
It is transformed into thermal energy, which can be detected as an increase 
in the temperature of the roller coaster's track and car wheels. Because of 
friction

 

 between the coaster cars and the track , the amount of mechanical 
energy available decreases throughout the ride, and that is why the first hill of 
a roller coaster must always be the tallest. 
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ACTIVITY-1 

1. 

 

Write the defination for the following  new terms  using  the reading 
passage 

Energy  
 
 

Kinetic 
Energy 

 
 
 

Potential 
Energy 

 
 
 

Law of 
Conservation 
of Energy 

 
 

 

 
2- Answer the following questions based on the reading passage 

Circle if the statement is True or if it is False. 
 
T  F  a) Moving objects have kinetic energy. 
T  F  b) Kinetic energy is either mechanical or potential. 
T  F  c) A bird in flight has both kinetic energy and potential energy. 
T  F  d) Mechanical energy can be used to do work. 
T F  e) The faster an object moves, the more potential energy it has. 
T  F f) Anything that could be lifted off the ground has potential    
energy. 
T  F  g) A stretched spring has potential energy. 
T  F  h) Water gains kinetic energy after it goes over a waterfall. 
T  F  i) Wind has kinetic energy. 
 

__________   A car is traveling 45 mph. 
3-Classify the following examples as Potential (Ep) or Kinetic (Ek) Energy 

__________   A rock is on a ledge 5 meters high. 
__________   A car is resting at the top of a hill. 
__________   A ball is thrown into the air and is still moving. 
__________   A ball rolling on the ground. 
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ACTIVITY-2 

1) When does a ball thrown into the air have the most potential energy? 

1-Put a check mark  next to the answer that is most correct from the reading 
passage. 

A) before it is thrown 
B) just after it is thrown 
C) at its greatest height 
D) just before it hits the ground 
 
2) Which word has a meaning closest to the meaning of the word potential”? 
A) large 
B) moving 
C) stored 
D) wasted 
 
3)Which word has a meaning closest to the meaning of the word “kinetic”? 
A) large 
B) moving 
C) stored 
D) wasted 
 
4)In this passage , the word conserved most nearly means 
A) used. 
B) saved. 
C) wasted. 
D) found. 
 
5)What is the main idea of this selection? 
A). Roller coasters use energy. 
B). Energy is conserved by being converted into different forms, as shown by a 
roller coaster. 
C). Kinetic energy is the most important form of energy. 
D). Closed systems use energy most efficiently. 
 
6). According to the selection, why don’t roller coaster cars return to the 
same height at which they started? 
A. They are broken. 
B. They are safer this way. 
C. They transfer some of their energy into thermal energy and sound energy. 
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D. They lose some of their energy along the way. 
 
7). Based on the selection, what would most likely happen if an engineer 
were able to reduce the amount of friction between the cars’ wheels and the 
track? 
A. The roller coaster would produce more heat. 
B. The roller coaster would not produce any sound energy. 
C. The roller coaster would go faster. 
D. The roller coaster would go slower. 
 
8). What do you conclude from this selection ? 
A). We understand that energy is conserved 
B).  To persuade people to stop riding roller coasters 
C).  To convince people to build safer roller coasters 
D).  To teach people how to repair roller coasters 
 
9)According to the article “Scream Machines,” what is one thing the Kingda  
and the Steel Dragon 2000 have in common?  
A)Both roller coasters hold world records.  
B)Both roller coasters are located in Japan.  

C)Both roller coasters are made from steel.  

D)Both roller coasters are the fastest in the world 
 

________________________________________________________________
________________________________________________________________
________________________________________________________________ 

10)Why do you think the roll coaster is called  “Scream Machines” 

 

 
11-Circle the one with more Potential Energy 

1) A 25 kg mass or a 30 kg mass at the top of a hill? 
2) A car at the top of the hill or the bottom of a hill? 
3) A plane on the ground or a plane in the air? 
4) A full plane or an empty plane (both are flying)? 
 

1) A 25 kg mass or a 30 kg mass going 5 m/s. 
12-Circle the one with more Kinetic Energy 

2) Two 10 kg masses, one going 75 m/s, one going 45 m/s. 
3) A car at rest or a car rolling down a hill. 
4) A heavy bike or a light bike. 
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ACTIVITY-3 

1. Part of a roller coaster is shown below.  
Five points on the roller coaster ride are shown. Answer each question by 
writing  A, B, C, D, or E. 
a) At which point is the roller 
coaster gaining kinetic energy? 
________________ 
b) At which point is the roller 
coaster gaining potential 
energy? ________________ 
c) At which point does the roller 
coaster have the most kinetic 
energy? ________________ 
d) At which point does the roller coaster have the most potential 
energy? ________________ 
 
 
2-Look at the diagram of the roller 
coaster. At which point on the track will 
the cars have the most kinetic energy? At 
which point on the track will the cars have 
the most potential energy
 

?  Why? 

Most Kinetic Energy-> 
 
 
 
 
 
 
 
Most Potential Energy-> 
 
 
 
 
 
 
3- Which ball has the greatest potential energy? 

A. B.                                                  C.   
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.   

 

 

 4-Summarizing Strategy: Fill in the blanks with the appropriate answer using 
the word bank below. 

 

 

  

 

 

         

 

 

 

 

 

 

 

 

 

  

 

  

  

Word Bank 

Maximum Potential Energy , Minimum Kinetic Energy, Increasing 
Potential Energy, Increasing Kinetic Energy, Decreasing Potential 
Energy, Decreasing Kinetic  Energy 
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5-Looking at the below picture state the quantities on which kinetic energy 
depends  and fill in the concept map 

 

 

 

 

 

Looking at the below picture state the quantities on which potential  energy 
depends  and fill in the concept map 

 

 
 
 
 
 
 
 
6-In the below example of a pendulum complete the boxes(A,B,C,D) by using 
the  Word Bank
 

  

 
 

                 C 

 
 
 

B 

 
 
 
 
 
 

Kinetic   Energy 

Potential  Energy 

  

 

A 

100% PE    (Potential energy Greatest) 

100% KE    (Kinetic Energy Greatest) 

50% KE + 50% PE  (Half potential energy + Half Kinetic Energy) 

 

 

D 
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POST READING TASK 

  
ANSWER THE FOLLOWING QUESTIONS   

1)A ball is thrown up into the air. When it gets to the very top, what kind of 
energy does it have?_____________________________ 
 
2)When it falls half-way back, what kind of energy does it 
have?______________________________________________________ 
 
3)Just before it reaches the ground, what kind of energy does it have? 
 
 
4)What does the Law of Conservation of Energy say about the energy at the 
top and at the bottom? 
  
________________________________________________________________ 

 

 
 
 
 
 
 
 
 
 


