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General Instructions: 

i. All questions are compulsory.

ii. There is no overall choice. However, an internal choice has been provided in one question of two marks, one question of three marks and one question of five marks. You have to attempt only one of the choices in such questions.

iii. Question numbers 1 to 5 are very short answer questions, carrying one mark each.

iv. Question numbers 6 to 12 are short answer questions, carrying two marks each.

v. Question numbers 13 to 24 are short answer questions, carrying three marks each.

vi. Question number 25 to 27 are long answer questions, carrying 5 marks each

vii. Use of calculators is not permitted. However, you may use log tables if necessary.

viii. You may use the following values of physical constants wherever necessary :

c   = 3  x 10 8 ms –1
h   = 6.6 x 10 –34 Js

e   = 1.6 x 10 –19 C

( 0 = 4(  x 10 –7 T m A-1 
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1. For an oscillatory motion, how much is the displacement between maximum potential energy position and maximum kinetic energy position?

2. A body of mass 2 kg is initially at rest. A constant force of 5 N acts on it for 10 s. How much is the average power acting? 

3. A ring of radius r  and mass m rotates about an axis passing through its center and perpendicular to the plane with angular velocity (.How much is its kinetic energy? 

4. The distance of two planets from the sun are 1011 and 1010 meter respectively. What is the ratio of time periods of these two planets?

5. When a body accelerates by (t, what is the velocity after time t, when it starts from rest?

6.
The length and breadth of a rectangle are 25.2 cm and 16.8 cm, which have been measured to an accuracy of 0.1 cm. Find the area of the rectangle.

7. A 40 kg shell is flying at a speed of 72 km h-1. It explodes into two pieces, one piece  of 15kg stops. Calculate the velocity of the other piecec.

8. Two bodies of masses 0.5 kg and 1 kg are lying in XY plane at ( -1, 2) and (3,4) respectively. What are the coordinates of the center of mass?

9.       If a body is projected with velocity v, greater than escape velocity ve from the      
      surface of the earth, find its velocity in interstellar space. 

10. What do you mean by the terms : root mean square speed and  most probable speed?

11. The displacement y ( in cm ) is given by the relation y = 3 sin 314 t + 4 sin 314 t, how much is the frequency of the SHM ?

12. Discuss four methods of reducing friction.

13. The value of G in cgs is 6.67 x 10 –8 dyne cm2 g-2. Calculate its value in SI units.

14. A particle moves in a circle of radius 4.0 cm clock wise at constant speed of 2 cm s-1. If  
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 are the unit acceleration vectors along x axis and y axis respectively, find the acceleration of he particle at e instant half way between  PQ.
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15. The initial speed of a body of mass 2 kg is 5 ms-1. A force acts for 4sin the direction of motion of the body. The force time graph is shown below. Calculate the impulse of the force and the final speed of the body.





16.
Derive an expression for torque in polar coordinates.

17. A body of a mass 100 kg falls on the earth from infinity. What will be its velocity  and energy on reaching the earth? Radius of earth is 6400 km and g = 9.8 ms-2.

18.      A solid body floating in water has 1/6 th of the volume above the surface. 
                What fraction of its volume will project upward if it floats in a liquid of  
                 specific gravity 1.2?

19. What is an adiabatic process? Calculate an expression to calculate work done in this process.

20. Give analytical treatment and hence show the normal modes of vibration in a closed organ pipe.

21. Derive an expression to calculate the expression for energy associated with the SHM and hence plot its variation with time.

22.      A boy stands at 78.4 m from a building and throws a ball which just enters a    
     window 39.2 m above the ground. Calculate the velocity of projection of the   
     ball.

23. A tuning fork produces 6 beats per second when sounded with a tuning fork of frequency of 256 Hz. The same tuning fork when sounded with another tuning fork of frequency 252 Hz produces 2 beats per second. Find the frequency of the tuning fork.

24. A ball is dropped  from a bridge 122.5m above a river. After the ball has been falling for 2s, a second ball is thrown straight down after it. What must its initial velocity be so that both hit the water at the same time?

25. State and explain the Bernoulli’s Theorem.

      26(a)   Define the term Solar constant, use it to calculate the surface temperature of 
                 sun.

    (b)    Explain the working principle of refrigerator and hence obtain expression for 
                 its efficiency.

27. Derive an expression to calculate the final velocity of two bodies undergoing one dimensional elastic collision.
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