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NOTE:  Attempt only Five questions. All questions carry equal marks. Start each part on a fresh page of answer book. The questions must be attempted in order they appear in the question paper. Mobile phones and other electronic gadgets are not allowed.

Q1.    Write short notes on any TWO of the following.

(a)  Curl of a vector field    (b) Surface tension   (c) Simple Pendulum    
  (d)  Friction 
Q.2.
(a).Define scalar product and vector product of two vectors. Give their physical significance. 

                 

(b)  Find the angle between the two vectors:
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Q.3.
( a ).  What is a projectile?  Derive the equation     R   =    R max   sin 2 α      
                    



(b) A projectile is thrown from the ground level with a speed of ( 100 ms – 1 ) in a direction ( 30 o ) with 

      the horizontal. Find the time of flight, range and height to which it rises. g   =   9.8  m s – 2 
                 
Q.4.
(a). Explain the concept of the work done by a variable force. Show that the work by a variable force F in  displacing a body over a certain path is the area under the F versus displacement curve between the initial and the final points.

 


(b) A man pushes a lawn mower with a 40 N force directed at an angle of 20o downward from the 



      horizontal. Find the work done by the man as he cuts a strip of grass 20 m long.

Q5.
(a). What is meant by a collision? Distinguish between elastic and inelastic collisions.  

(b). A 90-gm billiard ball, rolling with speed of 40 ms-1, strikes head-on and elastically another identical ball which is at rest. (a) Find the velocities of the balls after the collisions. (b) Show that momentum gained by the target ball is equal to the momentum lost by the incident ball.

Q6. 
(a). Define torque on a system. Obtain an expression for it, in polar coordinates. 


(b). Prove that centre of masses of a system of particles moves with constant velocity in the absence of 
       external force on the system.   





Q7
(a).State Kepler’s laws of planetary motion.                                                     

(b)  What do you mean by escape velocity from the earth’s surface?  Hence estimate the value of the  

        escape velocity for a body projected upward from the surface of the earth.
Q8.
(a).  State the postulates of the special theory of relativity.


(b) Prove that E    =     m c 2   where the symbol have their usual meanings.



Q.9. 
(a) Using the familiar notations, show that the rotational K.E. of a rotating rigid body is given by: 
 K   =   
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(b)Show that the time rate of change of angular momentum of a particle is equal to the torque acting on the particle.

Q.10. 
(a) State the law of universal gravitation. Identify some of its applications.

(b) Calculate the force of gravitation due to a woman weighing ( 100 kg  ) on her child weighing ( 25 kg ) standing at a distance of  ( 1 m )  from her. 
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