
 

 

Name: ____________________________________________ hour: _______________Date: _____________ 
 

2015-2016 Physical Science- CH 15 & 16 Roller Coaster Physics 
 

 
 

Go to Mrs. Lane’s Teacher Web Page. Click on the Link Titled CH 15&16 Energy Unit. Click on the PDF assignment 
titled Roller Coaster Physics. Open this document. Anytime your assignment says “Click here” click on the link to define 

the words that need to be defined.  
 
 

Put in some headphones. Look at the picture above and watch the roller coaster video (only watch about 5 minutes) 
and answer the questions below. 

 
https://www.youtube.com/watch?v=JFNKyi_lzyg 

 
1. What happens at the beginning of every roller coaster ride? 

_____________________________________________________________________________________________ 
 

2. Does the roller coaster ever get higher than the first hill? Explain. 
_____________________________________________________________________________________________ 

 

Step 1:  Go to http://www.explorelearning.com  

Step 2:  Click on the “Login/Enroll” button in the upper right hand corner of the web page.  

Step 3:  Login using your login and password from Friday log onto the Gizmo’s Web site.  
 
Launch the Roller Coaster Physics Gizmo 
 
The Roller Coaster Physics Gizmo™ models a roller coaster with a toy car 
on a track that leads to an egg.. For the first experiment, use the default 
settings (Hill 1 = 70 cm, Hill 2 = 0 cm, Hill 3 = 0 cm, 35-g car). 

 

1. Press Play ( ) to roll the 35-gram toy car down the track. Does the 

car break the egg?   

2. Click Reset ( ). Set Hill 1 to 80 cm, and click Play. Does the car break the egg?    

3. Click Reset. Lower Hill 1 back to 70 cm and select the 50-gram toy car. Click Play. Does the 50-gram car break the 

egg? _______________________________ 

https://www.youtube.com/watch?v=JFNKyi_lzyg
http://www.explorelearning.com/


   

4. What factors seem to determine whether the car will break the egg?        

               

       ___________________________________________________ 

Activity A:  What factors determine the velocity of a roller coaster? 

1. Click Reset.  

2. Select the 35.0 g toy car.  

3. Set Hill 1 to 100 cm, Hill 2 to 0 cm, and Hill 3 to 0 cm.  

4. Be sure the Coefficient of friction is set to 0.00.  

5. Define Friction by clicking here : 

_______________________________________________________________________________________ 

6. Click Play. What is the final speed of the toy car?     

7. Try the two other cars. Does the mass of the car affect its final speed?     

Collect data 
 

8. Choose a car you would like to test. My car is: _________________________ 
 

9. Find the final speed of your toy car in each situation. Leave the last column blank. 

 

Hill 1 Hill 2 Hill 3 Final speed  
 

40 cm 0 cm  0 cm   

40 cm 30 cm 0 cm   

60 cm 50 cm 20 cm   
 

60 cm 0 cm  0 cm   

60 cm 45 cm 0 cm   

90 cm 75 cm 30 cm   

 
10. Analyze: Look at the data you collected carefully. Notice that it is organized into two sets of three trials. 
 

A. What did each set of trials have in common?        
 

B. Did the height of the second hill have any effect on the final speed? Explain______________ 
_______________________________________________________________________________________ 
 

C. Label the last column of the table Total height lost. Fill in this column by subtracting the height of hill 3 from the 
height of hill 1.  

 
D. What do you notice about the Total height lost in each set of trials?     

 
             

 
11. When there is no friction, what is the only factor that affects the final speed of a roller coaster? 

__________________________________________________________________________________________ 

What factors do not affect the final speed of a roller coaster?       

              

 

 
 

http://www.livescience.com/37161-what-is-friction.html


   

Activity B: How does energy change on a moving roller coaster? 
 

1. Click here to find out the SI unit of measurement for energy:____________________________________________. 
 

2. When calculating the energy of an object the mass of the object should be in kilograms, the distance should be in 
meters, and the velocity should be in meters per second.  

3. Click Reset. Select the 50.0-g car. 

4. Check that the Coefficient of friction is 0.00. 

5. Set Hill 1 to 100 cm, and Hill 2 and 3 to 0 cm. 

6. Turn on show graph and select E vs t to see a graph of energy (E) versus time.  

7. Click Play and observe the graph as the car goes down the track. 

8. Does the total energy of the car change as it goes down the hill? __________________________________________ 
 
9.  Define gravitational potential energy by clicking here: 

_____________________________________________________________________________________________ 
 

10. On the graph gravitational potential energy is represented with the letter (U). 
 

11. Click Reset. Set Hill 3 to 99 cm. Select the U vs t graph, and click Play. Investigate the graph and answer the 
questions below.  

 
A. What happens to the gravitational potential energy as the car goes down the hill? 

________________________________________________________________________________________ 
 
B. What happens to gravitational potential energy as the car goes up the hill? 

________________________________________________________________________________________ 

 
12. Define kinetic energy by clicking here: _____________________________________________________________ 

 
13. Click Reset.  

 
14. Select the K vs t (kinetic energy vs. time) graph, and click Play and investigate the graph. 

 
A. What happens to kinetic energy as the car goes down the hill? _____________________________ 

 
B. What happens to kinetic energy as the car goes up the hill? _______________________________ 

 
15. Compare: Click Reset. Set Hill 1 to 80 cm, Hill 2 to 60 cm, and Hill 3 to 79 cm. Be sure the 50.0 g toy car is selected, 

and press Play. Sketch the U vs t, K vs t, and E vs t graphs below. 

 

                     
 
 

http://www.brighthubengineering.com/power-plants/4962-what-are-the-units-of-measurement-of-energy-and-power/
http://zonalandeducation.com/mstm/physics/mechanics/energy/gravitationalPotentialEnergy/gravitationalPotentialEnergy.html
http://www.livescience.com/46278-kinetic-energy.html


   

16. Draw conclusions: How are potential energy, kinetic energy, and total energy related? 

_____________________________________________________________________________________________

_____________________________________________________________________________________________ 

17. Gravitational potential energy (U) depends on three things. Click here to find these three things. Write the equation for 
gravitational potential energy below. 

 
 
 
 
 
 

 
A. What is the mass of the 50.0 gram car, in kilograms? ________________________________________ 

 
B. If the car is sitting on a hill that is 75.0 cm, what is height of the hill be in meters? ______________ 

 
C. Calculate the gravitational potential energy of the car on the top of the hill by using the equation and 

showing your work.  
 

 
 
 
 
18. Click here to find the equation needed to calculate the kinetic energy of a moving object. Write the equation below: 

 
 
 
 

19. Click Reset. Choose the 50.0 g car.  
 

20. Set Hill 1 set to 75.0 cm, and hill 2 and 3 to 0.00 cm, be sure the coefficient of friction is 0.00.  Click Play and allow 
the car to reach the bottom. Click the K vs t graph. 

 
A. Record the final velocity (speed) of the car: __________________________________ 

 
B. Now, divide final velocity (speed) of the car by 100. Record this new velocity here and label 

m/s_______________________________ 
 

C. Using the final velocity, in m/s and the mass of the car in KILOGRAMS, calculate the kinetic energy of the car. 
In the space below. 

 
 
 
 
 

D. How does the car’s kinetic energy at the bottom of the hill compare to its gravitational potential energy that 

you calculated at the top of the hill?           

21.  Click here to write down the definition of the Law of Conservation of Every: 

_________________________________________________________________________________________ 

 
 
 
 
 

http://www.physicsclassroom.com/class/energy/u5l1b.cfm
http://formulas.tutorvista.com/physics/kinetic-energy-formula.html
http://www.explainthatstuff.com/conservation-of-energy.html


   

Activity C: Breaking the egg 
 

22. Click Reset. Check that the Coefficient of friction is 0.00. 

23. As the car rolls down a hill, it speeds up, gaining kinetic energy. The car also gains momentum. Look in your notes 
and write down the definition of momentum:  

__________________________________________________________________________________________ 

 

24. Using your notes write the equation you would use to solve for the momentum of a moving object:  

________________________________________________________________________________________________________ 

 
What determines whether the egg will break, the car’s velocity or momentum? 
 
 
25. Form a hypothesis: Which factor or factors do you think determine whether the car breaks the egg? 

 
b) The mass of the car 
c) The velocity of the call 

d) The momentum of the car 
e) The kinetic energy of the car 

 
 

26. Collect data: Use the Gizmo to investigate the minimum hill height at which each car breaks the egg. In the 
table below, fill in the hill height (in centimeters and meters [divide cm by 100]), and the velocity of the 
car (in cm/s and m/s (divide by 100). Leave the last two columns blank for now. 

 

Car mass 
(kg) 

Height 
(cm) 

Height 
(m) 

Velocity 
(cm/s) 

Velocity 
(m/s) 

Momentum 
(kg•m/s) 

Kinetic 
energy (J) 

0.035 kg       

0.050 kg       

0.100 kg       

 
27. Analyze: Using the equations from earlier in the gizmo calculate the momentum and kinetic energy of each 

car. Remember to use the kg and m/s values for each calculation. Fill in the last two columns of the table. 

 

 

 

 

 

28. What is the minimum energy required to break the egg?______________________________________ 

 

29. What is the minimum amount of momentum required to break the egg? _____________________________ 
  


