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Lab 07: Torque Report
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Lab 07: Torque Report
Objective
 In this experiment you will be measuring the moment of inertia indirectly using net torque and Newton’s laws. You will then compare your result to the value calculated from standard formulas. This is EQUIPMENT 
· centripetal force apparatus	
· mass hanger 
· crossbar threaded at each end
·  4 wing nuts
· two 200-g slotted masses 
· Ruler
· String 
· set of standard slotted masses
·  meter stick
·  Vernear calipers
·  electronic balance
·  stopwatch
 Procedure 
1. Set up your system on your lab table according to Figure 1.
 2. Tie the string to the eyelet and pass it over the pulley. Tie the other end to the mass hanger. Be sure to use enough string so that the bottom of the hanger barely touches the floor.
 3. Measure the radius R of the crossbar and the diameter d of the vertical shaft. Measure the mass m of the hanger. Record your values.
 4. Add 200 g to the mass hanger. Turn the crossbar in order to wind the string around the vertical shaft until the top of the hanger touches the pulley. Measure the height of the bottom of the hanger to the floor. R R 200-g slotted mass attached with 2 wing nuts crossbar vertical shaft diameter d eyelet string pulley hanging mass m bearing support PHYS 15200 Mechanics IUPUI Physics Department Lab07: Torque Page 2 of 2 
5. Release the crossbar and time the descent of the hanger. Record your values. 
6. Repeat Steps 2-5 two more times.
 7. Add an additional 300 g to the mass hanger so that there is 500 g total on the mass hanger. Repeat Steps 2-5 three times.
 8. Add an additional 300 g to the mass hanger so that there is 800 g total on the mass hanger. Repeat Steps 2-5 three times.
 9. Add an additional 300 g to the mass hanger so that there is 1100 g total on the mass hanger. Repeat Steps 2-5 three times.
Data Tables
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Analysis 
1. Calculate the average acceleration for each different hanging mass. Using the average acceleration, compute the angular acceleration of the vertical shaft and the net torque acting on it due to the tension in the string
[image: http://www.softschools.com/formulas/images/torque_formula_img_5.png]


 2. Use Excel to plot the torque along the vertical axis and the angular acceleration along the horizontal axis. Add a trend line and display its equation on the graph. Print the graph and staple to this worksheet before you turn it in. 
A graph of torque along the vertical axis and the angular acceleration along the horizontal axis

Slope =change in torque/ change in angular acceleration 
(15.5 – 12 8)/(18.2-11.6) = 0.73
Slope of graph = measured moment of inertia = 0.73
3. Calculate the total moment of inertia of the two 200-g masses attached to the crossbar. Show your calculations below: 
Solution
Moment of inertial = mass x radius squired
Moment of inertial = mr2
Moment of inertial of 200g and radius of 0.5m will be 
I = 2 x 0.5 x 0.5 = 0.5Kgm2
We are assuming that the moments of inertia of the vertical shaft and the crossbar are negligible. Is this a reasonable assumption? Explain.
No, it is not reasonable; this because the moment of inertial depends not only on the mass of the object, but also on its distribution of mass relative to the axis around which it rotates (Wang, Gao & Du, 2011).
 4. Compute the percent error between the moment of inertias obtained in Questions 2 and 3. Take the value found in Question 3 as the accepted value. % error = % would you say that the two values agree? Explain.
Solution 
% error = (0.73-0.5)/0.5 0.46
The percentage error = 46%
The two values did agree since there was error that originated from the process of collection of the data as well as the error originating from the graph (Wang, Gao & Du, 2011). 
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image2.emf
total hanginf mass =0.05  + 0.200Kg = 0.25 KG 

trial Drop time (s)height (m)acceration (m/s)

1 2.9 0.23 0.055

2 2.89 0.24 0.057

3 2.88 0.24 0.58

4 2.91 0.24 0.057

5 2.9 0.26 0.061


Microsoft_Excel_Worksheet2.xlsx
Sheet1

		total hanginf mass =0.05  + 0.200Kg = 0.25 KG 

		trial		Drop time (s)		height (m)		acceration (m/s)

		1		2.9		0.23		0.055

		2		2.89		0.24		0.057

		3		2.88		0.24		0.58

		4		2.91		0.24		0.057

		5		2.9		0.26		0.061
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total hanging mass = mass of the hunger(0.05) + 0.500Kg =0.55Kg 

trial Drop time (s)height (m)acceration (m/s)

1 2.32 0.25 0.093

2 2.33 0.24 0.088

3 2.34 0.26 0.096

4 2.35 0.25 0.091

5 2.43 0.25 0.085


Microsoft_Excel_Worksheet3.xlsx
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		total hanging mass = mass of the hunger(0.05) + 0.500Kg =0.55Kg 

		trial		Drop time (s)		height (m)		acceration (m/s)

		1		2.32		0.25		0.093

		2		2.33		0.24		0.088

		3		2.34		0.26		0.096

		4		2.35		0.25		0.091

		5		2.43		0.25		0.085
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total hanging mass = mass of the hunger (0.05) + 0.800Kg = 0.85Kg 

trial Drop time (s)height (m)acceration (m/s)

1 1.9 0.23 0.123

2 1.87 0.23 0.131

3 1.98 0.34 0.137

4 1.87 0.22 0.126

5 1.9 0.23 0.127
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		total hanging mass = mass of the hunger (0.05) + 0.800Kg = 0.85Kg 

		trial		Drop time (s)		height (m)		acceration (m/s)

		1		1.9		0.23		0.123

		2		1.87		0.23		0.131

		3		1.98		0.34		0.137

		4		1.87		0.22		0.126

		5		1.9		0.23		0.127
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total hanging mass = mass of the hunger(0.05) + 1.200Kg =1.150Kg 

trial Drop time (s)height (m)acceration (m/s)

1 1.1 0.23 0.381

2 1.11 0.23 0.37

3 1.12 0.23 0.367

4 1.11 0.24 0.389

5 1.1 0.23 0.381


Microsoft_Excel_Worksheet5.xlsx
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		total hanging mass = mass of the hunger(0.05) + 1.200Kg =1.150Kg 

		trial		Drop time (s)		height (m)		acceration (m/s)

		1		1.1		0.23		0.381

		2		1.11		0.23		0.37

		3		1.12		0.23		0.367

		4		1.11		0.24		0.389

		5		1.1		0.23		0.381
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Hanging mass m (Kg)angular acceretion (rad/s ave acceration (m/s2)toque I (M.N)

0.25 11.6 0.058 2.8

0.55 18.2 0.091 15.5

0.85 25.8 0.129 46.4

1.15 75.6 0.378 547.7


Microsoft_Excel_Worksheet6.xlsx
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		Hanging mass m (Kg)				angular acceretion (rad/s		ave acceration (m/s2)		toque I (M.N)

		0.25				11.6		0.058		2.8

		0.55				18.2		0.091		15.5

		0.85				25.8		0.129		46.4

		1.15				75.6		0.378		547.7
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radius R (m) 0.5

diameter d of the vertical shaft(m) 0.01

radius r of the vertical shaft r (m) 0.005

mass of the hanger (Kg) 0.05


Microsoft_Excel_Worksheet1.xlsx
Sheet1

		radius R (m)								0.5

		diameter d of the vertical shaft(m)								0.01

		radius r of the vertical shaft r (m)								0.005

		mass of the hanger (Kg)								0.05






