Name__________________ Box #______
Date_______________PER__________
Honors Physics - Friction and Newton’s Laws

Purpose: To determine the coefficient of kinetic friction under 3 separate conditions. 

Materials: Dynamics track, pulley, string, washers, mass balance, angle inclinator, friction block

Part 1 : Determing s and k on an incline at equilibrium
1. Place the block on the surface of the dynamics track with the black end down.

2. Slowly lift the incline until the block just begins to move. 

3. Measure and record the angle. This will be the angle for static friction. 

4. Repeat steps 1 and 2, with the exception that you will tap gently on the block from the top. 

5. Allow the block to move down the incline AT A CONSTANT SPEED. 

6. Measure and record the angle. 

7. Repeat the above steps with the block on its side (black end down)

	Static q – Large side
	Kinetic q – Large Side
	Static q – small side
	Kinetic q – small side

	
	
	
	



  

	
  
  
  

 


In the box to the left, draw a free body diagram for the block at an angle on the track

In the boxes below, write the EQUATIONS OF MOTION for both the horizontal and vertical direction.

	
	


Write the COMPLETE equilibrium expression for the coefficient of friction , IN TERMS below
 
 
  
  

Calculate s and k based on your expression above. 

s = _________ 
k = ________ 

If the sides of the block were all the SAME material, would it matter which side you 
placed the block on? If not, explain why? 
Part 2: Determining k at equilibrium using a hanging weight (on a level surface)
1. Place the block on the surface of the dynamics track with the black end down. 
2. Attach one end of a piece of string to the screw eye. 
3. Attach a super pulley to the end of the track as well as end stop. 
4. Attach the other end of the string to a hanging mass. 
5. Determine how much hanging mass is needed to allow the block to move AT A 
CONSTANT SPEED. 
6. Measure and record this mass. 
7. Measure and record the mass of the block as well. 

MASS OF BLOCK____________  HANGING MASS_____________


 In the boxes below, sketch the free body diagram for the friction block AND the hanging mass. Show each F.B.D. separately.

	Block


	Hanging Mass


In the boxes below, write the EQUATIONS OF MOTION for both the horizontal and vertical direction for the BLOCK.

	
	


In the boxes below, write the EQUATIONS OF MOTION for both the horizontal and vertical direction for the HANGING MASS.
	
	


.

Write the COMPLETE equilibrium expression for the coefficient of kinetic friction k, IN TERMS below
 

 
  

Calculate k______________ 

Determine the % difference between Experiment 1’s k and Experiment 2’s k,
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Part 3: Determining k on an incline under equilibrium conditions
1. Adjust the angle of the incline to ANY angle you prefer as long as the angle is greater than 20 degrees. Use the track inclinator to set this value and record. 
2. Place the block on the surface of the dynamics track with the black end down. 
3. Attach one end of a piece of string to the screw eye. 
4. Attach a super pulley to the end of the track as well as end stop. 
5. Attach the other end of the string to a hanging mass. 
6. Measure and record how much hanging mass is needed to move the block up the incline at a CONSTANT SPEED.

MASS OF BLOCK______________HANGING MASS___________________ 

ANGLE OF INCLINE____________

In the boxes below, sketch the free body diagram for the friction block AND the hanging mass. Show each F.B.D. separately.

	
	


In the boxes below, write the EQUATIONS OF MOTION for both the horizontal and vertical direction for the BLOCK.

	
	


In the boxes below, write the EQUATIONS OF MOTION for both the horizontal and vertical direction for the HANGING MASS.
	
	


.

Write the COMPLETE Newton’s Laws expression for the coefficient of kinetic friction k, IN TERMS below
 

 
  

Calculate k______________ 

Determine the % difference between Experiment 1’s k and Experiment 3’s k,
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Determine the % difference between Experiment 2’s k and Experiment 3’s k,
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