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General Instructions:

· All the questions are compulsory.

· The Question paper consists of four section A, B, C and D. Section A contains 8 questions of 1 mark each, section B is of 10 questions of 2 marks each, Section C has 9 questions of 3 marks each whereas Section D is of 3 questions of 5 marks each.

· There is no overall choice. However, an internal choice has been provided in one question of 2 marks, one question of 3 marks and all the three questions of 5 marks weightage. A student has to attempt only one of the alternatives in such questions.

· Wherever necessary, the diagrams drawn should be neat and clean and properly labeled.

SECTION A
1. A string just supports a hanging ball without breaking. If the ball is set to swinging, the string will break. Why?

2. The force between two a pair of proton is repulsive. Does the potential energy increases or decreases as the two protons are brought closer?

3. Does acceleration due to gravity depends on mass of a planet? Explains.
4. Explain the variation of surface tension with temperature.
5. On a winter night you feel warmer, when clouds cover the sky than when the sky is clear. Why?

6. Milk is poured into a cup of tea and is mixed with a spoon. Is this an example of reversible process? Give reason for your answer.
7. The cooling unit of refrigerator is fitted on top. Why?

8. Image a space a craft going from the earth to the moon. How does its weight vary, it goes from the earth to the moon? Will be their any change in the mass?
SECTION B

9. Prove that Newton’s second law is the base law, behind the concept of inertia.

10. Draw a graph showing the variation of frictional force with the applied force. What is meant by limiting friction?

11. State and prove work energy theorem.

12. Define angular momentum. Show that the angular momentum is twice the product of mass and aerial velocity.

OR

             Explain how the mass and density of the earth can be obtained from the knowledge of G.

 13. Find the velocity of escape at the moon given that its radius is 1.7 x 106 M and the value of g at its   

        surface is 1.63 M/S2.
14. The hydrostatic pressure is a scalar quantity even though pressure is force divided by area, and force is a vector, Why?

15. State pascal’s law as to the transmission of pressure in a liquid how does it get changed in the presence of gravity.

16. State and prove equation of continuity for fluids.
17. Why molar specific heat at constant volume is is less than molar specific heat at constant pressure?

18. What are the limitations of the first law of thermodynamics? How are these overcome in second law of thermodynamics?

SECTION C

19. If R is the radius of earth, then find the energy required to move a body of mass M from an orbit of radius 2R to 3R.

20. A car of mass 2000 kg is lifted up a distance of 30 M by a crane in 1 minute. A second crane does the same job in 2 minutes. Find the power supplied by each cranes

OR
     Calculate the work done in blowing a soap bubble from a radius of 2 cm to radius of 3cm, the surface tension   

     of the soap solution is 30 dyne/cm
21. In terms of m1, m2 and g find the acceleration of both the blocks as shown in fig. neglect all friction and masses of the pully.
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22. Show that there is always excess of pressure on the concave side of the meniscus of liquid. Obtain expressions for the excess pressure inside a liquid drop.
23. What is the work done by a man in carrying a suitcase weighing 30 kg over his head, when he travel a distance of 10 m in the (i) vertical direction (ii) horizontal direction.

24. A woman weighing 50 kgf stands on a weighing machine placed in a lift. What will be the reading of the machine, when the lift is (i) moving upwards with a uniform velocity of 5m/s and (ii) moving down ward with a uniform acceleration of 1m/s2.

25. A monkey of mass 40 kg climbs on a rope which can stand a maximum tension of 600 N 
            In which of the following cases will the rope break? The monkey

(a) climbs up with a acceleration of 6 m/s2 

(b) climbs down with an acceleration of 4m/s2

(c) falls down the rope nearly freely under gravity

      Take g 10 m/s2 and neglect the mass of the rope.

26. What is the principle of hydraulic breaks? Explain its working with suitable diagram.
                                                                   OR

      Show that atmosphere exerts pressure. Describe Torricelli’s experiment to study the variation of       

       atmospheric pressure.

27. State Archimedes’ principle. Explain how it may be used to find (i) the volume of a body, (ii) to determine 
      the condition of flotation of body.

SECTION - D
28. Explain the construction and various operations for carnot’s heat engine working between two temperatures. 

      Hence derive from it the efficiency of the engine

Or

      A carnot engine absorbs heat from a source at 500 K and reject a part of it to a sink at 300 K. in each cycle,     

      if it absorbs 1000 calories from the source, calculate the efficiency. How many calories are rejected in each   

      cycle? How much work is done in each cycle. Given J = 4.2 J 
29. State and explain three modes of transmission of heat. How the loss of heat due to these modes is minimized 
      in a thermo flask?

                                                                            OR

     State Newton’s law of cooling. Obtain the necessary relation to verify it experimentally.

30. Establish Bernoulli’s equation for liquid flow, stating separately the assumptions made. What does the    

      equation essentially represent?

                                                                           OR
       A tank containing water has an orifice on one vertical wall. If the centre of the orifice is 4.9 m below the 

       surface of water in the tank, find the velocity of discharge.
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