Work, KE, PE, and Efficiency

Introduction:

A “machine” can be defined as any device which transforms energy.  Every machine has energy which is put in (work in) and energy which it puts out (work out).  Not all the energy which is put in gets returned.  Any energy that is lost is ultimately turned into heat… friction is usually the culprit.  The ratio of work in to work out is called “Efficiency” and it can be calculated by the equation…

Efficiency = work out/ work in X 100%
Materials:

· 3 sizes of ball bearings

· 3/4" foam pipe insulation 

· Stopwatch

· Meter stick

· Flexible tape measure

· Digital scale

Procedure:

1. Copy three of the following data tables, one for each ball bearing
2. Write PE, KE, and velocity formulas at the top of your lab.

3. List what data needs to be gathered to solve both. 

4. Make a "U-shaped" piece of foam track.  Anchor the track to lab tables or vertical ring stands.  EMPHASIZE the importance of accurate data collection and correct units. Tell other classes NOT TO MOVE TRACK!!!

5. Start at 0.9m and work down 10 cm apart. Also mark bottom of U with tape.

Test #1
mass of bearing - _________________kg

	Height (m)
	PE initial

or  Work in(J)
	KE at

Bottom (J)
	Distance traveled (m)
	Time (s)
	Velocity at bottom (m/s)
	m up other side
	PE final or Work out (J)
	Efficiency

(%)

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	


Data and conclusion:

1. Graph: height vs efficiency AND mass vs efficiency

2. How does the height of drop effect efficiency?  Why or why not do you think?

3. How does the mass of the bearing affect efficiency?  Why or why not do you think?
Teacher notes: 

have them copy the data table from the lab but with them adding the distance traveled and time columns

have them answer the # 2 &3 under procedure

discuss what they are going to measure (height, distance, time, distance up the other side) in the lab NOT calculate

starting height is 0.9m then 0.8, 0.7, etc

distance is from the drop height to the bottom of the track measured from the inside.
Test #2
mass of bearing - _________________kg

	Height (meters)
	PE initial 

or  Work in(J)
	KE at 

Bottom (J)
	Velocity at bottom (m/s)
	PE final or Work out (J)
	Efficiency

(%)

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	


Test #3
mass of bearing - _________________kg

	Height (meters)
	PE initial 

or  Work in(J)
	KE at 

Bottom (J)
	Velocity at bottom (m/s)
	PE final or Work out (J)
	Efficiency

(%)

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	


4.  How does the height of drop effect efficiency?  Why or why not do you think?

5. How does the mass of the bearing effect efficiency?  Why or why not do you think?
Materials:

3 sizes of steel balls
Pieces of 3/4" foam pipe insulation for the track

Stopwatch

Meter stick

Flexible tape measure

Digital scale

Procedure:

Write PE and KE formulas on lab.

Discuss what data needs to be gathered to solve both. 

Make a "U-shaped" piece of foam track.  Anchor the track to lab tables or vertical ring stands.  EMPHASIZE the importance of accurate data collection and correct units. Tell other classes NOT TO MOVE TRACK!!!
Choose 5 heights 10 cm apart, mark with masking tape. Also mark bottom of U with masking tape.
 PE initial + KE initial = PE final + KE final
Efficiency = workout / work in x 100

Graph: height vs efficiency & mass vs efficiency

