KINETIC ENERGY AND MASS  

BACKGROUND:   

A moving object has kinetic energy.  If the moving object collides with another object, the energy of the moving object allows it to cause the other object to move.  Physicists call this work – one object transfers its energy to another.
Equipment needed: Marbles of various sizes, marble sized ramp, golf tee.

AIM:
To determine if mass (the amount of "stuff") is a factor that affects kinetic energy.
When a marble rolls down a ramp and hits a golf tee. surprisingly, the tee will be pushed away.  The marble is able to do work on the tee because the marble is in motion and has kinetic energy.  The kinetic energy of the marble is transferred into the tee when the marble hits the tee. 
PRE-LAB QUESTIONS:

1.   a.  What is the definition for energy?
b.  A moving car has what kind of energy?

c.  If the moving car hits a stopped car, what will it do to the stopped car?

d.  If the moving car has more energy, what will happen to how far the stopped car is pushed?

e.  Copy the sentence below and fill in the blanks.  
The distance the stopped car is pushed tells us how much _________  _______ the moving car had.  If the same stopped car were pushed farther the moving car must have had _________ kinetic energy.
2.  Try to visualize the car crash described in question 1.

a.  Do you think the speed of the moving car makes a difference in the outcome of the crash?  Explain.

b.  Do you think the mass of the moving car makes a difference in the outcome of the crash?  Explain.

3.  A valid experiment carefully considers the independent, dependent and controlled variables. Read the procedure to help answer the following questions.
a.  What variable will be changed (independent variable) in this lab to help find an answer to the aim?

b.  How will you change the independent variable between trials?
c.  What is the dependent variable in this lab?

d. How will you measure the dependent variable?

PROCEDURE:

1.  Copy the data table.  



Data Table:  The Effect of Mass on Work (Kinetic Energy Transferred)

	
	Description of Marble
	Mass

(g)
	Distance tee traveled
	

	
	
	
	Trial #1 (cm)
	Trial #2 (cm)
	Trial #3

(cm)


	Average (cm)
(T1 + T2 + T3) ÷3
	

	
	Large red marble?
	
	
	
	
	
	

	
	Ask your teacher how many different marbles you should test.
	


2.  Obtain a ramp, different sized marbles and a golf tee.  Set up the equipment as shown in the diagram below. The tee should be sitting at the end of the ramp so the marble will roll into it.
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3.  Measure the mass of one of the marbles. 
4.  Place the marble at the top of the sloped ramp.  Allow the marble to roll down the slope and strike the golf tee.  If the marble does not make a "clean hit" try adjusting the ramp and position of the golf tee until  you are confident the marble is hitting the golf tee as far as it can.
5.  After making adjustments, roll the marble down the ramp and measure and record the distance the golf tee travels after being hit.  Record the distance the gold tee moved and repeat for two more trials.
6.  Calculate and record the average distance for this particular marble.
7.  Repeat the step 3-6 for other sized marbles.
8.  Graph the average distance the tee moved on the vertical axis compared to the mass (g) on the horizontal axis. Will you do a bar graph or line graph?
DATA ANALYSIS:
1.   a.  Does this graph show a positive slope ("uphill") or a negative slope ("downhill")?

 b.  Based on the graph, when mass of a moving object increases what happens to the amount distance it can push a stopped object?

c.  Does mass have an effect on the kinetic energy of a moving object?  Explain.
CONCLUSION:

1. Was your hypothesis supported or refuted?

2. What evidence can you give to back up your answer to the previous question?

3. What is the purpose of taking trials in this experiment?

4. Suggest a method to improve the validity of this experiment.

