Force, Work, and Distance on an Incline

adapted from "Making the Grade" in Robinson, Conceptual Physics Laboratory Manual, Addison Wesley and

http://www.batesville.k12.in.us/physics/PhyNet/Mechanics/Energy/Labs/ForceAndDistance.html 
Purpose:  To investigate the relationship between the forces required moving an object up an incline, the distance it moves, and the work done.

Equipment: inclined plane, meter stick, ring-stand clamp, spring scale, ring stand, cart





Procedure:

1. Put the clamp on the ring stand to hold one end of the incline as shown in the diagram. 

2. Measure and record the mass of the dynamics cart. m = _________

3. The vertical height (h) that the incline lifts the object h = _________

4. Calculate PE = mgh = _______ Joules 
5. Measure and record in a table: 

a. the force required to pull the dynamics cart up the incline 

b. the length of the incline (l)

6. Move the bottom of the incline to change its angle to the horizontal. DO NOT CHANGE THE VERTICAL RISE

7. Repeat step 3 for several different incline angles. 

8. Find mass x gravity x vertical rise (h) = Potential Energy at the top

9. Find Force x ramp length (l) = Work for each angle.

10. Find % Error =  (Work – PE) x 100%

                                 PE

Table:

	Angle
	Force (N)
	Distance (m)
	Work (Fd = Joules)
	% Error

	1
	
	
	
	

	2
	
	
	
	

	3
	
	
	
	

	4
	
	
	
	


Analysis:

1. What pattern can you find between forces and distances on an incline? Support your claims.

2. What happened to your percent error as you increased the angle? 
3.  Did Friction have any effect on your results?

Conclusions:

1.  How did your results fulfill your purpose?
2. What kind of experiment could you do elsewhere to verify these results?

3.  What does this say about amount of gasoline used going up switchbacks versus straight up the hill?
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