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Experiment: Conservation of Energy

Lab Overview and Pre-Lab Questions

We are going to conduct an experiment to show that energy is conserved. A pendulum is going to be released from rest at some height above the ground. We are going to compare the gravitational potential energy of a mass at it’s highest point to the kinetic energy at it’s lowest point.

Before we do any calculations we need to review some important terms, concepts and formulas. 

1. Fill in the blank: The energy before the mass is released will be _____________ (more, less or the same?) as the kinetic energy at the lowest point.

2. What formula will we use to calculate kinetic energy?

3. What formula will we use to calculate gravitational potential energy?

4. An experiment similar to ours was done. Use the data given to perform the calculations requested. Do a good job of showing your work. Also, write the answer to the correct number of significant figures and include the correct units.

A pendulum (m=0.100 kg) was released from rest at a height of 0.500 meters above the lowest position. Calculate how much gravitational energy the mass has.

When the pendulum is at its lowest point the mass has a speed of 3.100 m/s. Calculate how much energy the mass has at its lowest point. 

How do these two values compare?

Experiment

Objective:  Show that the potential energy of a pendulum starting from rest is equal to the kinetic energy at the lowest point.

Procedure:
1. Record the pendulum mass.    M = _________ grams = _________ kilograms

2. Using the table stand, rod, pendulum clamp and string, set up a pendulum. 

3. Set up the photogate so that when the mass passes through the photogate, the center of mass of the pendulum (the middle) is what triggers the photogate.
4. First we want to calculate the potential energy of the mass before it is released. For each of the three heights calculate the potential energy. (Use g=9.8 m/s2)

	
	h (meters)
	Gravitational PE (Joules)

	Height 1
	
	

	Height 2
	
	

	Height 3
	
	


5. Now we are going to record the speed of the mass at its lowest position for each of the three heights above. 
Height 1   
h = _______ m 
	Trial
	1
	2
	3
	4
	5
	Avg.

	Speed (m/s)
	
	
	
	
	
	


Height 2 
h = _______ m 
	Trial
	1
	2
	3
	4
	5
	Avg.

	Speed (m/s)
	
	
	
	
	
	


Height 3 
h = _______ m.
	Trial
	1
	2
	3
	4
	5
	Avg.

	Speed (m/s)
	
	
	
	
	
	


· Calculate the kinetic energy of the mass at its lowest point for Height 1, Height 2 and Height 3. Show your work.

Now summarize your results in the table below and calculate the percent difference for each height.
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	h (meters)
	Potential Energy (J)
	Kinetic Energy (J)
	% Difference

	Height 1
	
	
	
	

	Height 2
	
	
	
	

	Height 3
	
	
	
	


Questions

1. Can we conclude that energy was conserved in this experiment? Justify your answer.

2. No matter how high the initial height of the bob, the pendulum ultimately slows down and stops. 
Does this slowing down defy the principle of the conservation of energy? Explain.

3. If the pendulum was pushed instead of being released from rest how would this change your results?
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