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Conservation of Energy


Equipment List

	Qty
	Items

	1
	120 cm PASCO rail

	1
	Ball

	1
	5 Newton push/pull spring

	1
	Ramp support (Box, Textbook, etc)

	1
	Mass scale

	1
	Protractor


1. Introduction
The purpose of this activity is to explore the conservation of energy.

2. Demonstration Activity 1: Spring Loading a Ball
2-1. Setup
a. Setup the ramp with a support to shoot a ball uphill.
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Photo 1. Energy Conservation Demo Setup

2-2. Procedures
Have one partner fully depress the spring with the ball and record the location of its center of mass (COM).
Release the ball to roll up the ramp and have the other partner catch the ball when it stops rolling.  Record the final location of the ball’s COM.
c. Measure the angle of incline of your setup.
d. Measure the longitudinal displacement of the fully compressed spring
d. Measure the mass of the ball.

3. Results and Calculations
1. Fill out the following table

	Measurement
	Value
	Units

	Initial position of the ball’s COM   
	
	

	Final position of the ball’s COM
	
	

	Angle of incline 
	
	

	Longitudinal displacement of the spring
	
	

	Mass of the ball
	
	


Table 1. Measurements for the Energy Demo
1. Calculate the change in elevation of the ball’s upward movement.




1. Build a conservation of energy table of the ball’s initial position, final position, and when it has immediately left the spring. 







1. Calculate the final amount energy of gravitational potential energy.



1. Calculate the average spring constant of the spring. 

1. Calculate the speed of the ball immediately after leaving the spring and account for the vertical displacement.





1. Draw a Free-Body-Diagram of the Ball after leaving the spring






1. Calculate the work done to the ball by Earth’s gravity.





4. Analysis Questions 
4-1. Compare the maximum amount of gravitational potential energy of the ball to the work done to the ball by Earth’s gravity.






4-2. Describe how friction can be ignored in this experiment.




4-3. Describe why conservation of energy is useful in experiments and applied in laboratories.
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