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Frictional energy losses lab (AKA “How Slow Can You Go?) – 
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Students will use a ramp and a cart to study the effects of air resistance on moving objects with different cross sectional areas.

Motion sensors and logger pro will be used to measure the speed of the car as it rolls down the ramp. Students should be familiar with the setup and use of these sensors by this point in the year.

Part A – Make prediction:

Students calculate the amount of gravitational potential energy stored in the cart as it sits at the top of the ramp. Then they use words and equations to predict what the speed of the cart will be at the bottom of the ramp and how they came to this prediction.

Part B – Test prediction:

Students roll the cart down the ramp while monitoring its velocity with the motion sensor (which will create a real-time graph in logger pro). Student compare the actual speed to their predicted speed. 

How much different was the actual speed from your predicted speed? 

What it greater or less? 

What is the best method to compare the two numbers? 

What might account for the difference in the speeds? 

What are all the sources of friction you can identify?

Part C – How much energy is “lost”?

Students use a variety of “sails” to increase the cross sectional surface area or the cart. These may be made from paper cards. Students compare the area of the card to the change in speed.

How does the surface area affect the speed of the cart?

Why do you think that is?

Calculate the percentage of energy “lost” for each different card.

Is the energy really lost? Where does it go?

Make at least 2 different graphs to present your findings.

Part D – How slow can you go?

Students are challenged to make the car go as slow as possible at the end of the ramp by increasing friction. Group with the slowest car wins some prize (maybe a trophy with a turtle on the top?).

