USMA PH205 Interactive DemoDemo Members:  ___________________
	____________________
	____________________

Friction and Conservation of Work


Equipment List

	Qty
	Items

	1
	Tape measure or 2-meter stick

	1
	Wooden Block

	1
	Mass Scale

	1
	Stop watch

	1
	Force Sensor

	1
	PASCO 850


1. Introduction
The purpose of this activity is to explore friction and conservation of work.

2. Demonstration Activity 1: Slapping a block
2-1. Setup
a. Find an open area to slap a block along the floor.
b. Setup a mass scale.
c. Attach the Force Sensor to the PASCO 850.
d. Open an instance of the Capstone software, connect the force sensor in the software to a graph of force over time.  Place the sensor reading rate to at least 200.0 Hz (Note: See Figure 1)


2-2. Procedures
Mark a starting point from where to slap a block and have an observer ready to time the block’s movement.
Slap the block and measure the traveling time.
c. Measure the distance from the starting point to where the block stops.
d. Measure the length of the slapper’s hand. (Note: from the base of the wrist to the tip of the middle finger) 
e. Have the slapper slap the force sensor with the same amount of force and measure the average force in Capstone.
[image: ]
Figure 1. Screenshot of Measuring Average Force in Capstone 

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

	Measurement
	Value
	Units

	Distance the block traveled 
	
	

	Traveling time
	
	

	Mass of the block
	
	

	Measure average slapping force
	
	

	Length of hand
	
	


Table 1. Measurements for Friction Demo
1. Calculate the acceleration of the block after reaching its peak speed.




1. Calculate the kinetic frictional force upon the block while it was decelerating. 
1. Calculate the work done to the block by the kinetic frictional force.





1. Calculate the work done to accelerate the stationary block with average force applied to the force sensor and assume that the length of the hand was the distance of the applied force.








4. Analysis Questions 
4-1. Compare the two work calculations.  Select the most accurate and method and describe why it is more accurate.





4-2. Describe how conservation of work is applies to this experiment.







4-3. Describe improvements that could be made to the experiment to improve the accuracy of demonstrating the conservation of work.
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