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                 Time : 9:00 - 12:00 
                                             
PART – A
Answer ALL the questions.





           (10 × 2 = 20 Marks)


1. When will a compound pendulum have minimum period of oscillation?

2. Define centre of mass.

3. Define couple and moment of couple.

4. Find the position of centre of pressure of a rectangular lamina of width 1mm and height 0.6m

    immersed vertically in a liquid with one edge in the surface of liquid.

5. What do you mean by equation of continuity?

6. State Graham’s Law of diffusion of gases.

7. What are generalized coordinates? What is the advantage of using them?

8. State the principle of virtual work.

9. Define Gravitation constant and mention its unit.

    10. Define Gravitational potential.

PART – B

Answer any FOUR questions.






(4 × 7.5 = 30 Marks)
11. (a) Derive an expression for the period of oscillations of a torsional pendulum. 
               (5)
(b) Show that the speed of a rocket is twice its exhaust speed when the ratio of initial mass to the    

      instantaneous mass (M0/M) is e2.






               (2.5)
12. (a) Define metacentric height.







                (2)

      (b) Explain how the metacentric height of a ship is determined experimentally.  
            (5.5) 
13. (a) Explain the working of a venturimeter.





             (5.5)
      (b) A venturimeter has a pipe diameter of 0.2m and a throat diameter 0.15m.  The       levels of water column in the two limbs differ by 0.10m.  Calculate the amount of water discharged through the pipe in 30 minutes. Density of water is 1000kg m-3. 


         (2)
14. (a) What are constraints?  Give any two examples.



                           (2+1) 

       (b) What is meant by configuration space?   How is this concept used to describe the motion of a system of particles.








(3+1.5)

15. (a) State and explain Newton’s law of gravitation.





       (4)

      (b) How would you find the mass and density of earth using Newton’s law of gravitation?     (3.5)
PART – C

Answer any FOUR questions.



 


(4× 12.5 = 50 Marks)
16. Describe a Bifilar pendulum with non-parallel threads and discuss the theory to derive an 

      expression for its period of oscillations. 

 17. (a) Define centre of pressure.








     (2.5)

             (b) Determine the position of centre of pressure for a triangular lamina of height h

  immersed vertically with (a) its apex and (b) its base in the surface of the liquid.       (5+5) 
18. State and prove Bernoulli’s theorem.                                                                              (2+10.5)
19. Derive Lagrange’s equations of motion from D’Alembert’s principle for a holonomic 

      conservative system.
20. (a) Derive an expression for the escape velocity of an artificial satellite and prove that it is 
           equal to √2 times its orbital velocity.






    (6+3)

            (b)      Write a note on weightlessness.






     (3.5)
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