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NOTE: Attempt only Five questions. Start each part of a question 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.


Q.1
(a) State and prove Stock's theorem.

         
(b) Find the gradient of the functions given as. [image: image3.png]@ ¢=ln|r| (i) ¢=




         
(c) Can a scalar product be a negative quantity?
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Q.2   
(a) Show your acquaintance to variable force. Find an expression for work done by 

              variable force.

         
(b) A spring has a force constant of 15.0 N/cm. (i) how much work is required to extend

               the spring 7.60 mm from its relaxed position? (ii) how much work is needed to extend 

               the spring an additional 7.60 mm.

         
(c) Is any work is done by a weight lifter if he hold the weight in hand for long time?
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Q.3   
(a) Define a conservative force. Show that the conservative force is equal to the negative of  P.E.

         
(b) A ball of mass m = 143 gis drop from the top of a tower at height h = 443 m. The ball reaches a 


terminal speed v of 42 m/s.Find the change in the internal energy of the ball and surrounding air.

         
(c) Air bags greatly reduce the chance of injury in a car accident. Explain how they do so,in term of 


energy transfer.
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Q.4
(a) Define center of mass and calculate the center of mass for a semicircle of radius R.

         
(b) How for the center of mass of the Earth-Moon system from the center of the Earth? The 

distance of the Moonfrom the Earth is 382000 km. 

              [ [image: image5.png]Mz = 598 X 10**kg
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 (c) Can the center of mass of solid object necessarily lie within the object? If not, give examples.
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Q.5   
(a) What is an elastic collision? Discuss the elastic collision in two dimensions.


(b) A proton with speed of 518 m/s collides elastically with another proton at rest. The original proton is 

scattered  64ofrom initial direction. (i) What is the direction of the velocity of the target proton after the 

collision. (ii) What are the speeds of the two protons after the collision.

         
(c) Explain how conservation of momentum applies to a hand ball bouncing off a wall.
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Q.6   
(a) State and explain the Parallel-Axis theorem.

         
(b) A solid cylindrical disc and a hollow cylindrical hoop each of radius R, are released from the top of 

an inclined plan of height h. Prove that the disc reaches the bottom of  the incline earlier than hoop. 
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(c) State Newton three laws of motion in words suitable for rotating bodies.
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Q.7   
(a) Discuss the Cavendish experiment for the determination of the value of the universal gravitational 

constant G.

         
(b) Define the escape velocity and derive an expression for it in earth gravitational field.

         
(c) The gravitational force on the moon due to earth is only half the force on the moon due to the sun. 

why isn't the moon pulled away from the earth. 
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Q.8  
 (a) Derive Bernoulli equation for ideal fluid.

         
(b) A horizontal pipe contains water flowing at 4 m/s at a pressure of 2 atm. The pipe is gradually 

narrows to half of its original diameter while also going  downhill a vertical distance of 10 m before 

becoming horizontal again. Find the pressure in the lower section. Assume the flow is Laminar.
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Q.9  
(a) What are the postulates of special theory of relativity? How Einstein postulates resolved 

             the problem of time dilation.

        
(b) Show that[image: image13.png]E=+
'P2C? + mic*t



.

        
(c) Do the time dilation and length construction occur at ordinary speeds, say 90 km/h?
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Q.10   
Write a short note on any two of the following.


(i) The Banked curve


(ii) Conservation of angular momentum


(iii) Vector triple product

(iv) Lorentz transformation
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