Name_____________________Box#_____

Date______________________PER_____

Honors Physics – The Atwood’s Machine
Purpose: To compare a theoretically calculated acceleration to an experimental acceleration as it applies to Newton’s Second Law.
Materials: Atwood’s machine, string, stopwatch, paperclips, known masses
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An Atwood's machine is a device where two masses, m2 and m1, are connected by a string passing over a pulley. Assume m2 > m1. Start with a good free-body diagram. Two, in fact, one for each mass. Assume the pulley is frictionless and massless, which means the tension is the same everywhere in the string.

In the boxes below, write the EQUATIONS OF MOTION for each mass if m2 accelerated downward:


m1





m2

If the TENSION is the same in EACH string what can we do to the two equations above?

Show ONE complete formula below with “g” terms on the left and “a” terms on the right. Get your instructor to initial if you have the equation correct.

Initials____________

Can you factor out anything on the left side of the equation? If so, what?

Can you factor out anything on the right side of the equation? If so, what?

Factor out the terms mentioned above and show the equation below solved for the ACCELERATION.

Procedure: 

1. Start by assembling the Atwood’s machine with one 0.200-kg mass on each side. The string needs to be just the right length so that when one mass is at the top the other mass touches the floor. If you are using a double wheel Atwood’s machine the string needs to be over BOTH wheels. Use the picture on the front as a guide. 

2. Begin by acquiring 10 LARGE paperclips. Measure and the mass of SIX paperclips and add that value to 0.200 and record this as MASS 2. Place the six paperclips so that they are hanging with the mass.
3. Measure and the mass of FOUR paperclips and add that value to 0.200 and record this as MASS 1. Place the four paperclips so that they are hanging with the OTHER mass.

4. Hold MASS 2 at the top of the Atwood’s Machine. Measure and record the vertical displacement MASS 2 will travel to the ground.

5. Allow MASS 2 to accelerate to the ground.
6. Measure and record the time it takes to reach the ground.
7. Repeat steps 4-6 two additional times for accuracy.

8. Repeat steps 2-7, but use a different combination of the 10 paperclips. For example: Use 7 & 3, then 8 & 2..etc
Data
Vertical Displacement = ___________________________
	Combo
	Mass 1
	Mass 2
	Time

	6 & 4
	
	
	1


	2
	3

	
	
	
	Avg



	7 & 3
	
	
	1


	2
	3

	
	
	
	Avg



	8 & 2
	
	
	1


	2
	3

	
	
	
	Avg



	9 & 1
	
	
	1


	2
	3

	
	
	
	Avg



	10 & 0
	
	
	1


	2
	3

	
	
	
	Avg




In the space below, calculate the THEORETICAL ACCELERATION for each trial using the equation you derived earlier. Show all work.

Theoretical Acceleration

	6/4


	7/3
	8/2
	9/1
	10/0




Using kinematics, show below how you can calculate the EXPERIMENTAL acceleration. Remember that you know the displacement and the time! Show work.

Experimental Acceleration

	6/4


	7/3
	8/2
	9/1
	10/0




Calculate a % difference between the theoretical and experimental accelerations for each trial.

	6/4


	7/3
	8/2
	9/1
	10/0




What are some NON-HUMAN factors which may be responsible for the % difference?
