Atwood’s Machine Lab – 11-01-05 – Honors Physics – Mr. Ward











____________________  ______o
Purpose: This device was developed by Reverend George Atwood in 1784 for investigating the acceleration caused by forces.  You will examine two factors to see how they affect acceleration: (1) the total mass accelerated and (2) the difference between the two accelerated masses.  Also, using graphical analysis, you will derive an equation for Atwood’s Machine and check it against the data measured.  

Part 1: Constant Total Mass

1. Place 0.2103 kg on one end of the string (205 g + 5.3 g hanger) and 0.1903 kg (185 g + 5.3 g) on the other end.

2. Raise the larger mass, m1, until it is just below the smaller mass, m2.

3. Click Start on Data Studio.  Release the mass and catch it before it hits the table.  Click Stop.  Do not let the rising mass hit the pulley.

4. Find the slope of the straight part of the v-t graph.  Record the acceleration.

5. Delete each data run before making the next.  Make two runs (or three if needed) and find the average.

6. Move 10 g from m2 to m1.  Record the new masses in the data table.

7. Repeat steps 2-6 until you have done five different sets of masses.

Part 2: Constant Mass Difference

8. Place 0.1203 kg on one end of the string (115 g + 5.3 g hanger) and 0.1003 kg (95 g + 5.3 g) on the other end.

9. Raise the larger mass, m1, until it is just below the smaller mass, m2.

10. Click Start on Data Studio.  Release the mass and catch it before it hits the table.  Click Stop.  Do not let the rising mass hit the pulley.

11. Find the slope of the straight part of the v-t graph.  Record the acceleration.

12. Delete each data run before making the next.  Make two runs (or three if needed) and find the average.

13. Add 20 g of mass to each side so you will have a constant difference of 20 g between m1 and m2.

14. Repeat steps 9-13 until you have done five different sets of masses.

Part 3: Analysis

15. Fill out the m and mT columns in the data tables but leave the acceleration and % error columns blank for now.

16. Plot a graph of acceleration vs. m using the data from Part 1.  (mass is the independent variable and goes on x-axis).  What shape is the curve and what relationship does this show?  Do a curve fit.

17. If you do not get a very good fit, let me know.  Based on your analysis of the graph, what is the relationship between the mass difference and the acceleration of the Atwood’s machine?  Complete the proportionality “a _______”  Write this proportionality above the first data table.

18. Plot a graph of acceleration vs. total mass using the data from Part 2.  What shape is the curve and what relationship does this show?  Do a curve fit.

19. If you do not get a very good fit, let me know.  Based on your analysis of the graph, what is the relationship between the total mass and the acceleration of the Atwood’s machine?  Complete the proportionality “a _______”Write this proportionality above the second data table.

20. Write the equation which combines step 17 and 19.  Remember, this should be of the form “a = F/m” so you will need to multiply the top of your equation by “g”.  Write this proportionality at the bottom of the page.

21. Now go back and use this equation to find your predicted values for “a” and your % error. 

Combined Data and Results Tables




        ____________________________  _______o
Part 1: Constant Total Mass (~400 g)


a ________________

Set 1







	Trial
	m1 (kg)
	m2 (kg)
	aexp (m/s2)
	m
	mT
	apred
	% error

	1
	0.2050+0.0053
	0.1850+0.0053
	
	
	
	
	

	2
	“
	“
	
	“
	“
	
	

	3
	“
	“
	
	“
	“
	
	

	ave
	
	
	
	
	
	
	


Set 2

	Trial
	m1 (kg)
	m2 (kg)
	aexp (m/s2)
	m
	mT
	apred
	% error

	1
	0.2150+0.0053
	0.1750+0.0053
	
	
	
	
	

	2
	“
	“
	
	“
	“
	
	

	3
	“
	“
	
	“
	“
	
	

	ave
	
	
	
	
	
	
	


Set 3

	Trial
	m1 (kg)
	m2 (kg)
	aexp (m/s2)
	m
	mT
	apred
	% error

	1
	0.2250+0.0053
	0.1650+0.0053
	
	
	
	
	

	2
	“
	“
	
	“
	“
	
	

	3
	“
	“
	
	“
	“
	
	

	ave
	
	
	
	
	
	
	


Set 4

	Trial
	m1 (kg)
	m2 (kg)
	aexp (m/s2)
	m
	mT
	apred
	% error

	1
	0.2350+0.0053
	0.1550+0.0053
	
	
	
	
	

	2
	“
	“
	
	“
	“
	
	

	3
	“
	“
	
	“
	“
	
	

	ave
	
	
	
	
	
	
	


Set 5

	Trial
	m1 (kg)
	m2 (kg)
	aexp (m/s2)
	m
	mT
	apred
	% error

	1
	0.2450+0.0053
	0.1450+0.0053
	
	
	
	
	

	2
	“
	“
	
	“
	“
	
	

	3
	“
	“
	
	“
	“
	
	

	ave
	
	
	
	
	
	
	


Part 2: Constant Mass Difference ( 20 g)

a _________________

Set 1

	Trial
	m1 (kg)
	m2 (kg)
	aexp (m/s2)
	m
	mT
	apred
	% error

	1
	0.1150+0.0053
	0.0950+0.0053
	
	
	
	
	

	2
	“
	“
	
	“
	“
	
	

	3
	“
	“
	
	“
	“
	
	

	ave
	
	
	
	
	
	
	


Set 2

	Trial
	m1 (kg)
	m2 (kg)
	aexp (m/s2)
	m
	mT
	apred
	% error

	1
	0.1350+0.0053
	0.1150+0.0053
	
	
	
	
	

	2
	“
	“
	
	“
	“
	
	

	3
	“
	“
	
	“
	“
	
	

	ave
	
	
	
	
	
	
	


Set 3

	Trial
	m1 (kg)
	m2 (kg)
	aexp (m/s2)
	m
	mT
	apred
	% error

	1
	0.1550+0.0053
	0.1350+0.0053
	
	
	
	
	

	2
	“
	“
	
	“
	“
	
	

	3
	“
	“
	
	“
	“
	
	

	ave
	
	
	
	
	
	
	


Set 4

	Trial
	m1 (kg)
	m2 (kg)
	aexp (m/s2)
	m
	mT
	apred
	% error

	1
	0.1750+0.0053
	0.1550+0.0053
	
	
	
	
	

	2
	“
	“
	
	“
	“
	
	

	3
	“
	“
	
	“
	“
	
	

	ave
	
	
	
	
	
	
	


Set 5

	Trial
	m1 (kg)
	m2 (kg)
	aexp (m/s2)
	m
	mT
	apred
	% error

	1
	0.1950+0.0053
	0.1750+0.0053
	
	
	
	
	

	2
	“
	“
	
	“
	“
	
	

	3
	“
	“
	
	“
	“
	
	

	ave
	
	
	
	
	
	
	


