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               GENERAL INSTRUCTIONS: 

               1. All questions are compulsory.

2. Internal choices have been provided in some questions. You have to attempt   

   only one of the choices in such questions.

3. Question numbers 1 to 8 are very short answer questions, carrying one mark 
   each. These questions are to be answered in one word or a sentence.

4. Question numbers 9 to18 are short answer questions, carrying two marks each. 
    These questions are to be answered in one word or a sentence.

5. Question numbers 19  to  27 are also short answer questions, carrying three 
    marks each. Their answers may not normally exceed 60 words each.

6. Question numbers  28 to 30 are  long answer questions, carrying five mark . 
    Their answers may not normally exceed 100 words each.

7. Use of calculator is not permitted. However, you may use log tables, if 
    necessary.

1. Write the  physical quantity having the following dimensions :

a) [ML2T-2]          b) [ML-1T-2]





[1]
2. Write the number of significant figures in :
      a)  22.202 km         b) 0.0015050 kg




[1]
3. Two perpendicular forces of 5N each acts on a body. What is the net force acting on the body ? 







[1]
4. Define the term momentum. Express it mathematically. 


[1]
5. Two bodies of masses m1 and m2 , where m1 > m2 , have the same kinetic energy. Which of these have a greater momentum ? 



[1]
6. A liquid drop under no external forces is always spherical in shape.

[1]

7. What will be the direction of air flow if two soap bubbles of different

       radii are connected by a tube? Justify your answer.
                        
[1]

8. A lead shot 1mm diameter falls through a long column of glycerine.  Show the nature of velocity –distance graph for this situation.



[1]
9. If x is in meter, t is the time and a, b the constants in the following equation 

                       x =  a t + b t2 , find the dimensions of  a x b 




[2]
10. A body is dropped from a certain height. Draw the displacement – time and  velocity –  time graphs to represent its motion.



[2]
11. Two forces F1 = 3i + 4j  and  F2 = 3i + 4k  are acting simultaneously on  a body. What is the magnitude of the net force ?   



[2]
12. Two vectors A and B are given by , A = i + j  and   B = i – j 


[2]
a) Find  | A |     b) Find the angle beween the vectors A and B
13. Define the term angle of contact. On what factors does it depend on?     
[2] 
14. Show that the coefficient of area expansion of a rectangular sheet of the

                        solid is twice its linear expansivity.




      
[2]

15. (a) What do you understand by the term Thermal expansion of a body?   
 [2]

(b)  How are the term Temperature and Heat different from each other?











16. The lower end of a capillary tube of diameter 2.00mm is dipped 8.00cm below

                       the surface of water in a beaker.  (i)What is the pressure required in the tube in 
                       order  to blow a hemispherical buble at its end in water? (ii) Calculate the 
                       excess  pressure(Given: The surface tension of   water   at  temperature of the 
                       experiments is 7.30 x 10-2 Nm-1, 1 atmospheric  pressure = 1.01 x 105Pa , 
                       density of water = 1000kg/m3, g = 9.8m/s2 )




[2]

17. a) What is meant by elastic potential energy?




[2]

                       b) Derive the expression for elastic potential per unit volume of the wire.



18. a) Define Poisson’s ratio. 

                       b) Give its physical expression. What is the significance of negative      
[2]

      sign in this expression.







19.  a) Derive the expression for the error  when two measured  physical quantities   

           are added.
       b) The radius of a sphere is measured to be r = 2.53 ( 0.25 cm. Find the 

           surface area of the sphere and express the same in correct number of  

           significant figures.







[3]
20. The velocity (v) of water waves depends on the wavelength (, density of water ( and acceleration due to gravity g. Deduce a relation for v in terms of other physical quantities using dimensional analysis.


           [3]
21. a) Define the term ‘ free fall ‘
b) Derive the expression for the displacement for a body undergoing free fall.











[3]

22. a) Express the relative velocity of a body A with respect to B, in vector form.
      b) A boy is moving with a velocity of 3 kmh-1 along east and the rain is 

                       falling vertically with a velocity 4 kmh-1 .Calculate the velocity of rain 

                       relative to the boy. Find its magnitude and direction.



[3]
23. Apply Bernoulli’s principle to determine the sped of efflux from the

      sides of a container, hence derive Toricelli’s law.



[3]

24. a) A wire can sustain the weight of 20 kg before breaking. If the wire 
[3]

                           is cut into two equal parts, how much weight can each part sustain now?

                           (justify)

                      b) Draw the stress versus strain curve for a metal. Show the portion

      of ‘permanent set’ in it.  What does it signify? 
25. (a) Define capillarity.







[3]

                       (b) Derive an expression for the height to which a liquid rises in a 

                            capillary tube of radius ‘r’





                           

                                                (OR)

a)  Define the term coefficient of viscosity. State its SI unit.

 b) Which will move faster- hot oil or cold oil? Why?
                         c) Figure (1) and (2) refer to the steady flow of a non-viscous liquid. 

                             Which of the two is incorrect? Why?    
26. (a) Define the term surface tension. State its SI unit


[3]

                       (b) Prove that the surface energy is numerically equal to the surface tension.











27. a) Define the term compressibility. Give its SI unit.


[3]
         

                       b) Stress and pressure are both forces per unit area. Then in what respect 

                           does stress differ from pressure?

                       c) Is the stretching of a coil is determined by its shear modulus or

                           Young’s modulus? (justify) 











28. a). What do you understand by the term ideal fluid?                                   
 [5]

                       b) State and prove Bernoulli’s principle for the flow of a non-viscous fluid

                              


(OR)







          a).State and prove Pascal’s law of transmission of fluid pressure

                      b) In a car lift compressed air exerts a force F1 on a small piston 

                         having a radius of 5cm. This pressure is transmitted to a second

                         piston of radius 15cm. If the mass of the car to be lifted is 1350kg,

                        What is F1? What is the pressure necessary to accomplish this task?

                        (g= 9.8m/s2)

              29. a) What do you mean by the term : uniform circular motion ?
                    b) Why the acceleration of the body in uniform circular motion is called 
                        centripetal acceleration ? 
                    c) Derive the expression for the centripetal acceleration of the body with the help 
                        of a neat diagram







[5]






                                                                 OR

a) What do you mean by the term :projectile ?

b) With the help of a neat labelled diagram, derive the relations for the maximum height and range for a projectile.
c) Show that for two different angles, the range of a projectile remains the same.

           30. a) Distinguish between average velocity and instantaneous velocity

[5]

                 b) 
