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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. What do you mean by significant figures of a measured value ?

 
 [1]
2. Define the term momentum? Mention its direction with respect to its velocity
 [1]
3. Give an example of a body moving with uniform speed but having a variable

            velocity and an acceleration which remains constant in magnitude but      
 [1]
            changes in  direction. 

4. What is the ratio of the maximum height to maximum range of a projectile ?  [1]        
5. Why passengers are thrown forward form their seats when a speeding bus

stops suddenly ?








 [1]
6. A bigger rain drop falls faster than smaller one. Why?                            
 [1]









             
7. Define Poisson’s ratio. What is the significance of negative sign in its                [1]              
       expression.                 


 
8. Two soap bubbles of unequal sizes are blown at the ends of a capillary tube. Which one will grow at the expense of the other? Justify.       


[1]    
9. Draw displacement velocity - time graph for uniformly accelerated motion.    

     Mention two uses for a velocity – time graph.




 [2]
10. What is the angle of projection at which horizontal range and                            [2]

            maximum height are equal?








11. State Newton’s second law of motion. Show that the second law contains first
            law of motion.








[2]
12. A body of mass 5kg moves with a velocity of  20 m/s along x-axis. If a force of 10N acts on the body along the y-axis, find the change in momentum of the body.  

[2]
13. Define the term stress . 
      Is it a vector or a scalar quantity? State its dimension.         
                        [2]

14. a)State Hooke’s law.
      b) Show graphically, how will you distinguish between a brittle and a ductile

           material.  
      c) What does the slope of stress verses strain graph give? 

15.a) Draw the temperature versus time graph for a sample of ice undergoing   

                change in state (from 0 0C to 110 0C).
b) Define Latent heat of fusion.
                                                    (OR)                    

a)  Define specific heat of a substance. State its S.I unit


           [2]
            b)  The coolant in a chemical or nuclear plant should have high 

                  specific heat capacity. Why? 
15. What do you understand by the term Surface tension?  State its S.I unit. How  does surface tension change with the rise in temperature 
                
[2]
16. The angle of contact of mercury with glass is obtuse, while that of water with glass is acute. Explain.                                                                                              [2]




      18. What is surface energy of a liquid? Establish its relation with surface tension [2]

           of a liquid.  










     19. The energy of a simple pendulum (E) may depend on the mass of the bob (m), 

           amplitude of oscillations (A) and acceleration due to gravity (g). Find the relation 

           for its energy using dimensional analysis 





[3]
20. A particle is moving along a straight line and its position is given by the relation :
                      x = ( t3 – 3t2 +  40 ) m







[3]
    
 Find (a) The time at which velocity is zero.

                      (b) Position and displacement of the particle at that point.

                      (c) Acceleration for the particle at that time.

21. a) Obtain the relation for the relative displacement of a body A with respect to  

           that of body  B, if the two are moving with velocities VA and VB 

           respectively. 








[3]
       b) Discuss the different cases.
22. a) What do you mean by the term projectile?




[3]
   b) Derive an expression for the maximum height attained by a projectile.

   c) Show that at an angle of projection 45o, the horizontal range is maximum.

OR

a) Derive the expression for time of flight for a body in projectile motion.

b) Show that the path of a projectile is a parabola.

23. i)The stress- strain curve of a rubber(A) and a metal wire(B) is shown below.
        a) In which significant ways does  the two curves differ from each other?  [3]      
            (any two)

        b) What does the area under the curve (A) show?
        ii) A hard wire is broken by bending it repeatedly in alternating directions.

             Why?

24. a) What do you understand by the term conduction of heat.

   b) Write the expression   for heat  conduction through a metal rod of  
[3] 
              material of cross-sectional area A. 
      c) State the SI unit and dimensions of coefficient of thermal conductivity. 

25. In an experiment on the specific heat of a metal, 0.20 kg block of the metal at        150 0C is dropped in a copper calorimeter (of water equivalent 0.025kg) 
         containing 150cm3 of water at 270C. The final temperature is 40 0C. Compute 
     the specific heat of the metal. (Specific heat of water= 4.2 X 103J/kgK) 
[3]
26. a) The velocity of a spherical marble in a liquid becomes constant after    

                   Name the property of the liquid responsible.




[3]
   b) Derive an expression for the terminal velocity and hence define it.
27. a) Define capillary rise.






           [3]
b) Two narrow bores of diameters 3.0 mm and 6.0mm are joined together to form a U-shaped tube open at both ends. If the U tube contains water, what is the difference in its levels in the two limbs of the tube? Surface tension of water at the temperature of the experiment is 7.3 x 10-2 N/m-1. Take the angle of contact to be zero, and density of water to be 1.0 x 103 kgm-3(g= 9.8ms-2)
28. a) Distinguish between accuracy and precision.



[5]
   b) Give an example for systematic error.

   c) The radius of a sphere, measured by vernier calipers is given by:
                                      R = 2.6 cm  ( 0.1 cm

       i) What is the relative error in the measurement of the surface area of the 

           sphere?

      ii) Express its volume with proper limits of percentage error.

                                                             OR

a) Obtain the relations for the combination of error when two measured values A and B with absolute errors (A and  (B are 
i) multiplied 

ii) divided

b) Two resistances R1 = 6 ± 0.3( and R2 = 2 ± 0.4 ( are connected in series. Express the equivalent resistance with the corresponding absolute error?
29. a) Derive the expression for the acceleration of a body in uniform circular 
[5]
             motion, with the help of a labeled diagram.
         b) Show that the direction if the acceleration is always towards the centre of 
             the circular path.
 




  OR

 a) Explain how, a vector A in the x-y plane can be resolved into its components 
     and represent it graphically.
 b) A and B are vectors in the x-y plane. If ( is the angle between A and B, obtain  

    the relation for the magnitude and direction of the resultant vector R.
30. a) State and prove Bernoulli’s theorem for an ideal fluid.                           
[5]

               b) A spinning cricket ball in air does not follow a parabolic path.                         

                                                            OR
     a) Describe how an open tube manometer can be used to measure the pressure 

        of a gas. Distinguish between absolute pressure and gauge pressure. 

            

              b) A U-tube contains water and methylated spirit separated by mercury. The 

                  mercury columns in the two arms are in level with 10.0 cm of water in one

                  arm and 12.5 cm of spirit in the other. What is the specific gravity of spirit?
