
 

 

   
 
 

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. 10

,

( ) 98 N   ( )   ( ) 49 N   ( ) 9.8 N  
An object of mass 10 kg is hanging on a spring scale which is attached to the roof of a lift. If the 
lift is in free fall, the reading in the spring scale is  
(a) 98 N   (b)  zero   (c) 49 N   (d)  9.8 N  

2. g

( ) 2 g   ( )  ( ) 4 g  ( )   

If the mass and radius of the Earth are both doubled, then the acceleration due to gravity g  

(a) 2 g  (b)  remain s same (c) 4 g  (d)   
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3. 

( )   ( )  

( ) 4    ( ) 2
If the acceleration due to gravity becomes 4 times its original value, then escape speed  
(a)  becomes halved   (b)  remains same   
(c)  4 times of original value  (d)  2 times of original value 

4. 

( ) 4 ( ) 

( ) 2    ( ) 2  
If the masses of the Earth and Sun suddenly double, the gravitational force between them will  
(a)  increase 4 times   (b)  remain the same   
(c)  decrease 2 times   (d)  increase 2 times 

5. 

( ) ( )

( ) ( ) 
The kinetic energy of the satellite orbiting around the Earth is  
(a)  greater than kinetic energy  (b) equal to potential energy    
(c)  zero     (d) less than potential energy 

 
– II  / PART – II 

 

: 11
         4x2=8

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

6. 
State Newton’s Universal Law of Gravitation. 
 

7. 

Why the energy of a satellite or any other planet is negative? 
 

8. 
Why there is no lunar eclipse and solar eclipse every month? 
 

9. 
Define - gravitational potential.

10.
What is meant by Escape speed in the case of the Earth?
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11. 1000 km

( = 6x1024 kg, = 6400 km) 
Calculate the value of orbital velocity for an artificial satellite of earth orbiting at a height of 
1000 km (Mass of the earth = 6x1024 kg, radius of the earth = 6400 km). 

 
– III  / PART – III 

 

: 17
         4x3=12

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

12. 

What do you mean by the term weightlessness? Explain the state of weightlessness of a freely 
falling body. 
 

g  
Explain the variation of g with altitude. 
 

 
Explain geostationary satellites. 
 

15.  
Write a short note on polar satellites. 
 

16.  
Derive an expression for Energy of Satellite. 
 

17. 200 km 200 km 

g g 
Suppose we go 200 km above and below the surface of the Earth, what are the g values at these 
two points? In which case, is the value of g small? 
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– IV  / PART – IV 
 

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

18. ( ) (i) d) (g)

(ii) R/2 ,

R/2

R-

( ) 

(a) (i) Derive the expression for the variation of acceleration due to gravity (g) with  
depth from the surface of the earth (d). 

(ii) Find the ratio of the acceleration due to gravity at a height R/2 from the surface 
of the earth to the value at a depth R/2 from the surface of the earth  
(R – radius of the earth). 

OR 
 (b) Derive an expression for Orbital Velocity and Time Period of the satellite. 
 
19. ( )

 ( ) ,  
 

 (a) Explain in detail the Eratosthenes method of finding the radius of Earth. 
OR 

 (b) State and explain Kepler’s three Laws of Planetary Motion. 
 

20. ( )  

( ) 
(a) Derive an expression for escape speed. 

OR 

(b) Explain how Newton arrived at his law of gravitation from Kepler’s third law. 
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