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Energy and Efficiency

According Newton’s laws you could start a car moving  in a frictionless world and it would continue with the
same speed forever. The real world is never frictionless however, so the car slows down. In fact, all real
processes that exchange energy dribble away small amounts to friction and heat. This Investigation is about
efficiency which describes how well energy is transformed in a process.

A Kinetic energy exchange

1. Set up the long straight track so it is level with rubber bands on both ends.
2. Position a photogate so the flag breaks the light beam just before hitting the rubber band.
3. Use the one rubber band to send the car bouncing off the rubber band near the photogate.
4. Measure the time through the photogate before and after the car hits the rubber band. You will need 

to use the memory button to display the “before” time. Catch the car after the bounce.
5. Record at least two trials with consistent data and calculate the average speeds before and after 

hitting the rubber bands.
6. Measure the mass of the car and do the experiment for several different masses.

Question for this Investigation:
How well is energy transformed from one form to another?

Materials
• Car and track • Timer and photogates • Meter stick

Table 1: Kinetic energy data
Mass of the car 

(kg)
Time before 

collision
(sec)

Speed before 
collision
(m/sec)

Time after 
collision

(sec)

Speed after 
collision
(m/sec)
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10AB Thinking about what you observed
  a. Describe the energy flows that occur between the car heading toward the rubber band 

and the car leaving the rubber band.

  b. If the transformation of energy were perfect (100% 
efficiency) what would you expect the speed of the car to be 
before and after the collision with the rubber band?

  c. Write down the formula for kinetic energy and use the 
formula to calculate the kinetic energy of the car before and 
after bouncing off the rubber band.

  d. Calculate the efficiency of the process of bouncing the car 
off a rubber band.

C How does the efficiency change?
1. Adjust the deflection of the rubber band to get different speeds for the car. Bounce the car off the 

rubber band at different speeds and record the photogate data.

D Thinking about what you observed
  a. Calculate the efficiency of the rubber band for the different masses and speeds you tested.

  b. Plot a graph showing the efficiency on the vertical (y) axis and the speed on the horizontal (x) axis. 
How does the efficiency change with the speed of the car?

  c. Try changing the tension in the rubber band. Does this effect the efficiency? 

E How long does it take for the energy to be gone?
Suppose the car is allowed to bounce back and forth between
two stops that are 50 cm apart. Assume the car starts with the
maximum kinetic energy it can get from the rubber band.
Estimate how many bounces the car can complete before
coming to a stop.

1.Move the stops so they are about 60 cm apart. Keep the 
track level.
2.Launch the car and count how many bounces it makes 
before coming to rest.

Table 2: Energy efficiency data
Mass of the car 

(kg)
Time before 

collision
(Sec)

Speed before 
collision
(m/sec)

Time after 
collision

(Sec)

Speed after 
collision
(m/sec)
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