
 

 

   
 
 

PART – III 
/ PHYSICS 

( / Tamil & English Version ) 
 

: 1.30  ]             [ : 40
Time Allowed    :  1.30 Hours ]                [ Maximum Marks                 :  40 
 

(1)
, 

(2)

Instructions : (1) Check the question paper for fairness of printing. If there is any lack of  
fairness, inform the Hall Supervisor immediately. 
 

(2) Use Blue or Black ink to write and underline and pencil to draw diagrams. 
 

– I  / PART – I 
 

: (i)     5x1=5

(ii) 
 

 
Note : (i) Answer all the questions.       

(ii) Choose the most appropriate answer from the given four alternatives and write the 
option code and the corresponding answer. 

 

1. L

( ) 2L  ( ) L   ( ) 
௅

√ଶ
  ( )  

୐

ଶ
 

A rigid body rotates with an angular momentum L. If its kinetic energy is halved, the angular 
momentum becomes, 

(a) 2L  (b) L   (c)  
௅

√ଶ
  (d)  

୐

ଶ
 

2. 

( ) ML–1T–1 ( ) ML2T–2  ( ) MLT2  ( ) ML2 
The dimensional formula for Moment of Inertia: 
(a) ML–1T–1 (b) ML2T–2  (c) MLT2  (d) ML2 
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3. 

( )   ( )  

( )     ( )  
A couple produces, 
(a)  rotation and translation   (b) pure rotation   
(c) no motion     (d)  pure translation 

4. 

( ) ( )

( )  ( )
A closed cylindrical container is partially filled with water. As the container rotates in a 
horizontal plane about a perpendicular bisector, its moment of inertia: 
(a) remains constant    (b) depends on the direction of rotation 
(c) increase     (d) decrease 

5. 

( )   ( )  

( )     ( ) 
The mass moment of inertia, of a body depends upon : 
(a)  angular velocity of the body   (b)  angular acceleration of the body 
(c)  mass of the body    (d)  distribution of mass and axis of rotation 

 

– II  / PART – II 
 

: 11
         4x2=8

Note  :   Answer any four questions. Question No. 11 is compulsory. 
 
 

6. 
Under what condition will a car skid on a levelled circular road? 
 

7.  
State the law of conservation of angular momentum. 
 

8. 
Define Centre of mass. 
 

9. 
Define couple. 
 

10.  
What is radius of gyration? 
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11. 5 ms-1 

1.5 m 3rad s-1 ,
 

A rolling wheel has velocity of its centre of mass as 5 ms-1. If its radius is 1.5 m and angular 
velocity is 3 rads-1, then check whether it is in pure rolling or not. 

 

– III  / PART – III 
 

: 17
         4x3=12

Note :   Answer any four questions. Question No. 17 is compulsory. 
   

12. ൫4𝚤̂ − 3𝚥̂ + 5𝑘෠൯ N ൫7𝚤̂ + 4𝚥̂ − 2𝑘෠൯m

A force of ൫4𝚤̂ − 3𝚥̂ + 5𝑘෠൯ N is applied at a point whose position vector is ൫7𝚤̂ + 4𝚥̂ − 2𝑘෠൯m. Find 
the torque of force about the origin. 
 

13. –

Define torque. Give any two examples of torque in day-to-day life. 
 

14. 20 ms-1

300

(g=10 ms-2 )
A cyclist while negotiating a circular path with speed 20 m s-1 is found to bend an angle by 30o 
with vertical. What is the radius of the circular path? (given, g= 10 ms -2) 
 

15. ,  
What are the differences between sliding and slipping? 
 

16. 
 What is the relation between torque and angular momentum? 

 
 

17. 9kg 3m ,

, 240 rpm 

Find the rotational kinetic energy of a ring of mass 9 kg and radius 3m rotating with 240 rpm  
about an axis passing through its centre and perpendicular to its plane. 
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– IV  / PART – IV 
 

:      3x5=15
Note   :  Answer all the questions.  
 
 

18. ( ) ,

( ) 

(a) Derived the expression for moment of inertia of a uniform ring about an axis passing  
through the centre and perpendicular to the plane. 

OR 
 (b) Discuss rolling on inclined plane and arrive at the expression for the acceleration. 
 
 
19. ( )  

 ( )

 

 (a) State and prove parallel axes theorem. 

OR 

 (b) Derive an expression for Kinetic Energy in Rotation. 

 

20. ( ) ,

( ) 

(a) Derive the expression for moment of inertia of a thin uniform rod about an axis passing 

through the centre and perpendicular to its length. 

OR 

(b) Explain the types of equilibrium with suitable examples. 

 

- O 0 O - 
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