
SPTC Activity: Kinetic and Potential Energy 

Problem Statement: Tomorrow we are going to design some safer barriers to help dissipate energy 

when a car crashes.  Today, we will evaluate the test set up and determine how much energy must be 

dissipated.  Our radar guns only measure 10 MPH or higher.  Will the toy car on our test setup reach 10 

MPH? How can we check? 

You will need: 

 Large paper clip 

 Ramp 

 car 

 Measuring tape 

 Video-recording device – most smartphones will work 

Background: We can use the principle of conservation of energy to calculate what the speed will be 

when a car travels down a ramp and then we will use technology to test it. 

Energy can be described as the capacity of a system or object to do work.  It comes in many forms, such 

as: 

• Kinetic energy – energy due to motion 

• Potential energy – energy that is stored 

• Batteries 

• Fuel 

• Springs 

• Gravity 

• Thermal energy 

• Sound 

• Light (and other electromagnetic radiation) 

 

Energy is never destroyed, but it does change forms and sometimes is hard to keep track of.  For 

example, you are currently storing energy.  Transfer some of it to a paper clip by bending it back and 

forth quickly several times. Each motion transfers energy to the paper clip.  Now feel the spot you bent.  

What do you notice?  Wait a few seconds and feel it again.  What do you think happened? 

 

 

The different forms of energy each have different equations.  Gravitational potential energy (PE) 

depends on the height of the object above the ground: 



 PE mgh   

 

Kinetic Energy (KE) depends on the speed of the object: 
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For the car that we will release from rest (v=0) at the top of the ramp, you can probably guess that 

gravity will cause it to roll down the ramp.  As is moves down, gravitational potential energy is converted 

into kinetic energy.  If we assume no energy is lost, then energy at the top of the ramp has to be equal 

to energy at the bottom, so… 
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Solve the above equation for speed (v) as a function of ramp height: 

 

 

Find the expected speed for each of the following ramp heights: 

Ramp height Speed 

1 ft  

1.5 ft  

2 ft  

 

Do you think the speed will be exactly that value? Why or why not? Will it be more or less? 

h 


