Carmel Holy Word Secondary School Advanced physics TAS laboratory menu.

Fourth laboratory work : Measurement of the moment of inertia of a flywheel.
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Preliminary questions

1.
What is the meaning of inertia and moment of inertia ?

2.
State the mathematical form of moment of inertia and its unit.

3.
For a uniform cylinder with mass M and radius R. Write down its moment of inertia about its axis.

4.
Given a body, what are the factors that determine its moment of inertia ?

5.
What is the function of the flywheel inside a car ?

Name : 






Class : 


(

)
Group : 




Experiment 4 : Measurement of the moment of inertia of a flywheel.

Objective

By measuring the angular velocity of a flywheel and applying the principle of conservation of energy to find the moment of inertia of the flywheel.

Apparatus


1.
1 flywheel


2.
1 G-clamp


3.
1 thread


4.
1 slotted mass and hanger ( together 1 kg)


5.
1 stop watch


6.
1 vernier calipers


7.
1 metre rule

Setup
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Procedures


1.
The apparatus was set up as shown in the diagram above.

2.
The slotted mass and hanger was attached to one end of the thread while the other end was passed round the axle of the flywheel.


3.
The diameter of the axle was measured with the vernier calipers.


4.
The mass was wound up to a height h and it was measured with a metre rule.


5.
A mark was made on the rim of the flywheel.

6.
The mass was released and the number of revolutions for the mass to reach the floor was counted (n1). The number of revolutions before the flywheel came to rest was also counted (n2).


7.
The time t for the mass to drop the height h was taken by using a stop watch.

Results


By simple mathematics, we have h = 2πrn1.


Mass m = 




Height h = 




Diameter of axle d = 




Radius of axle r = 




	
	First trial
	Second trial
	Third trial
	Mean

	Time t / s
	
	
	
	

	No. of revolutions n1
	
	
	
	

	No. of revolutions n2
	
	
	
	


Table 1
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Calculations and graphs

1.
Calculate the speed v and hence find the angular speed ω.

2.
From the principle of conservation of energy, we have 
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calculate the moment of inertia I of the flywheel.

3.
Calculate the error of the measured I by the following steps.


(A)
% error in m 
= 















(B)
% error in r 
= 















(C)
% error in n1 
= 















(D)
% error in n2 
= 















(E)
% error in t  
= 















(F)
% error in h  
= 















(G)
% error in I 
= 















(H)
  error in I
= 














Discussion

1.
State two sources of error for this experiment and suggestion an improvement for each of them.

2.
Explain the advantage of a spoke wheel over a disc of uniform thickness in terms of (A) the moment of inertia of the flywheel and (B) the kinetic energy stored in the flywheel.


(A)


(B)

Conclusion
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