Name:___________________________________
Date:________________  Hour:_________

It’s All Downhill from Here…
EXPLORATION
Materials:

Each of the following is required per group:

· Stopwatch

· Meter stick

· 10 ft car track

· Matchbox car

· Black marker

· Protractor

· Mass Balance

Procedures:
1. Connect the pieces of track into one continuous piece.  Elevate one end using books, making sure that at least 5 segments of track are still level.  
2. Using a marker, mark the point where the track is completely level, and also where you will place the car for each trial.  

3. Measure the height of the track at the point where the car will be placed and the length of the level section of track and record it in the table below.  

4. For 5 trials, release the car at the specified point and record the time taken to travel on the level section of track.  

5. Perform additional trials, with the car release at different heights.  
	Car height (m)
	Track length (m)
	Trial 1 (s)
	Trial 2 (s)
	Trial 3 (s)
	Trial 4 (s)
	Trial 5 (s)
	Average Time (s)

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	


6. For 5 trials, adjust the angle of the elevated track, but maintain the same height for the car release.  Record 5 trials at each angle in the following table.

	Track Angle
	Track length (m)
	Trial 1 (s)
	Trial 2 (s)
	Trial 3 (s)
	Trial 4 (s)
	Trial 5 (s)
	Average Time (s)

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	


CONCEPT APPLICATION
1. Calculate the average speed for all 5 trials and put the data in the table below.

	Trial #
	Average Velocity (m/s)

	
	

	
	

	
	

	
	

	
	


2. Plot the average velocity versus car height in the plot below.  


[image: image1.png]Average Velocity (m/s)

3.5

2.5

15

0.5

0

0.05

0.1

0.15

0.2

0.25

Car height (m)

03

0.35

0.4

0.45

0.5





3. What type of relationship is exhibited?  If possible, determine the algebraic relationship.
4. Do angle and/or height have an effect on velocity?  
5. Height is connected to a quantity called potential energy, calculated by multiplying the elevation by mass and acceleration due to gravity.  Velocity is connected to a quantity called kinetic energy, calculated by squaring the velocity then multiplying by mass and 0.5.  Calculate these quantities for the 1st 5 trials of the experiment.  

	Trial #
	Potential Energy (J)
	Kinetic Energy (J)

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


6. Looking at the results in the table, what does this say about the relationship between potential and kinetic energy?
CONCEPT DEVELOPMENT
Most current automobiles have the function “cruise control,” where the speed of the vehicle is maintained by adjusting the energy output of the engine.  

1. If a car weighing 1200 kg and a velocity of 30 m/s goes up a hill with a change in elevation of 6 m, how much additional energy will be required to maintain the speed?

2. If the car has no cruise control, and the driver does not press the accelerator with any additional force, at what speed will the car be moving at the top of the hill?

Wooden roller coasters use no other propulsion during their ride except the crank on the first hill.  The rest of the ride has no external forces adding or subtracting speed until the ride is over.  
3. If the first hill is 15 m high, how fast will you be going at the bottom of the hill?
4. In order to keep the ride exhilarating, the roller coaster designers don’t want the speed to dip below 5 m/s.  After the first hill, how high can any following hills be?
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