Physics 105

Rotational Inertia

	
	Radius (m)

	Radius of Step pulley (r) 
	0.01875 m

	R1 inner radius of the ring
	0.05375 m

	R2 outer radius of the ring
	0.0635 m

	R radius of the disk
	0.115 m


Rotational inertia of a disk about a axis perpendicular to its surface and pasing through its center:

Hanging mass m = 0.5 Kg
Mass of the disk MD = 1.407 Kg
	
	Acceleration a (m/s2)
	IExperimental = mr2
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	Run #1
	0.232 m/s2
	0.00726 Kg.m2
	0.00930 Kg.m2
	21.9 %

	Run #2
	0.233 m/s2
	0.00723 Kg.m2
	0.00930 Kg.m2
	22.2 %

	Run #3
	0.231 m/s2
	0.00729 Kg.m2
	0.00930 Kg.m2
	21.6 %

	Run #4
	0.230 m/s2
	0.00732 Kg.m2
	0.00930 Kg.m2
	21.3 %


Calculate the average experimental rotational inertia of the disk,  and determine I. How can you reduce friction in order to obtain better result, explain.

Average Experimental Rotational Inertia = 0.00728 ± 0.00002 Kg.m2
The best way to reduce friction is to use smoother objects or to use lubricants such as oil or cream.
Rotational inertia of the system disk plus ring:

Hanging mass m = 0.5 Kg
Mass of the ring  MR = 1.436 Kg
	Run
	Acceleration (m/s2)
	IExperimental = mr2
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	 #1
	0.152 m/s2
	0.0112 Kg.m2
	0.0143 Kg.m2
	21.7 %

	 #2
	0.151 m/s2
	0.0112 Kg.m2
	0.0143 Kg.m2
	21.7 %

	 #3
	0.153 m/s2
	0.0111 Kg.m2
	0.0143 Kg.m2
	22.4 %

	 #4
	0.152 m/s2
	0.0112 Kg.m2
	0.0143 Kg.m2
	21.7 %


Deduce the experimental rotational inertia of the ring and compare it with the theoretical value. Comment.

Theoretical Rotational Inertia = 0.00497 Kg.m2
Experimental Rotational Inertia = 0.00392 Kg.m2
Error = 21.1 %
Our values are very precise but the accuracy isn’t that great, but acceptable.
Rotational inertia of a disk about a axis passing along its surface:

Hanging mass m = 0.5 Kg
Mass of the disk MD = 1.407 Kg
	
	Acceleration a (m/s2)
	IExperimental = mr2
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	Run #1
	0.416 m/s2
	0.00397 Kg.m2
	0.00465 Kg.m2
	17.1 %

	Run #2
	0.415 m/s2
	0.00398 Kg.m2
	0.00465 Kg.m2
	17.1 %

	Run #3
	0.415 m/s2
	0.00398 Kg.m2
	0.00465 Kg.m2
	17.1 %

	Run #4
	0.414 m/s2
	0.00399 Kg.m2
	0.00465 Kg.m2
	17.0 %


Calculate the average experimental rotational inertia of the disk,  and determine I. How can you reduce friction in order to obtain better result, explain.

Average Experimental Rotational Inertia = 0.003980 ± 0.000004 Kg.m2
Same as before you should use smoother objects and lubricants to reduce friction as much as possible.
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