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General instructions:

1. All questions are compulsory. There are 22 questions in this paper.
2. Q no. 1 to 4 are of 1 mark.
3. Q no. 5 to 9 are of 2 marks.
4. Q no. 10 to 18 are of 3 marks.
5. Q no. 19 is of 4 marks.
6. Q no. 20 to 22 are of 5 marks.

1. Velocity-time graph of an object of mass m is as shown. 1

What is the force acting on the body?

2. A block of mass 10kg is kept on a horizontal table. If the static coefficient of friction (µs)
between the block and table is 0.4, find the frictional force acting on the block.

1
3. Subtract 2.5 x 10-6 from 4.0 x 10-4 with due regard significant figures. 1
4. The graph between the displacement (x) and time (t) for a particle moving along a straight line is
shown in the figure. Give the signs of acceleration of the particle during the time interval OA, AB,
BC and CD. 1

5. Give four characteristics of standard unit. 2
10 (a) If BA
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then what will be the angle between A

and B


?

(b) A stone is projected in air at an angle θ to the horizontal. Is there any point at which the
acceleration is perpendicular to the velocity?

6. Derive an expression for the centripetal acceleration of a particle moving with uniform speed v
along a circular path of radius r. 2

7.State and prove Impulse Momentum Theorem. 2



8. Find the dimensions of the quantity q from the expression
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where T is the time period of a bar of length l , massm and Young’s modulus Y. 2
9. A body of mass m is placed on an inclined plane of inclination as shown.

 is the coefficient of friction between the body and the plane. If  <  (the angle of repose) then
what will be the minimum force required to move the body
(i) up the plane
(ii) down the plane 2

10. Derive the equation of motion
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11. (a) Mention two limitations of Dimensional Analysis.
(b) A physical quantity x is calculated from the relation
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If percentage error in a, b, c and d are 2%, 1%, 3% and 4% respectively, what is the percentage
error in x?

OR
(a) What are the personal errors? How these errors can be minimized?
(b) A large fluid star oscillates in space under the influence of its own gravitational field. Using the
dimensional analysis, derive the expression for period of oscillations (T) if it depends upon
(i) radius of the star (R)
(ii) mean density of the fluid (  )
(iii) universal gravitational constant (G).

3
12.(a) The distance travelled by a particle moving in a straight line is found to proportional to the
square of the time elapsed. Is it moving with constant speed or constant acceleration?
(b) Draw position-time graph for two objects having zero relative velocity.

3
13. Show that in a perfectly inelastic collision there always occurs some loss of Kinetic Energy.

3

14. Find the contact forces between the bodies when a horizontal force F is applied on ‘m’ as
shown.

Given m = 2kg and F = 100N. All the surfaces are frictionless. 3



15. A body of mass M is moved along a straight line by a machine delivering a constant power P.

Show that the distance moved by the body in terms ofM and P in time t is 2/3.2
3
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16.(a) Draw velocity-time graph of an object thrown vertically upwards and coming back to its
initial position.
(b) A balloon is at a height of 40m and is ascending with a velocity of 10m/s. A bag of 5kg is
dropped from it. When will the bag reach the surface of earth? (g = 10m/s2)

3

17 .(a) Why frictional force gets increased when a surface is polished beyond a certain limit?
(b) A man is raising himself and the crate on which he stands with an acceleration of 5 m/s2 by a
massless rope and pulley arrangement. In doing so he exerts a force N on the floor of crate. Mass of
the man is 100 kg and that of the crate is 50 kg. If g = 10 m/s2, find the tension in the rope and N.

3
18. Draw a plot of spring force F and displacement x for an elastic spring. Hence find an expression
for the potential energy of an elastic stretched spring. 3

19. Rajat went to circus with his family on Sunday. The most exciting item was “DEATH WELL”
in which a biker was riding a motorcycle in a big ball of iron. He was amazed to find that the biker
didn’t fall down even at highest point of the vertical loop. Seeing interest in the item his father
advised him not to perform such thing by himself on his cycle. He told him that this stunt is very
difficult and the biker is specially trained for this. He knows with what velocity he should drive the
bike so that it couldn’t fall. Rajat understood and promised his father that he would not do anything
like this of his own.
(i) What moral do you get from the above?
(ii) What values are displayed by Rajat’s father?
(iii) A motorcyclist loops in a vertical circle of diameter 50m, without dropping down even at
highest point. What is the minimum speed at lowest and highest point of the loop? 4

20.(a) State and prove parallelogram law of vectors.
(b) Show that vector product of two vectors is equal to twice the area of a triangle whose sides are
represented by the two vectors.

OR
(a) Two projectiles are thrown with different velocities and at different angles so as to cover the
same maximum height. Show that the sum of the times taken by each to reach the highest point is
equal to the total time taken by the either projectiles.
(b) A person sitting in a moving train throws a ball vertically upwards. How will the ball appear to
move to an observer :
(i) sitting inside the train
(ii) standing outside the train? 5
21 (a) Discuss the elastic collision in dimension.
(b) Show that coefficient of elasticity in an elastic collision is unity.
(c) Obtain the expression for velocities of the two bodies after such a collision. 5



OR
(a) State and prove Work Energy Theorem.

(b) A light body and a heavy body have same Kinetic Energy. Which one has greater linear
momentum?
22. (a) Discuss briefly the need for banking of roads.
(b) Derive an expression for the maximum velocity of a car on a banked road to take the turn safely.
(c) A man of mass ‘m’ is standing on the floor of a lift. Find his apparent weight when the lift is
(i) moving upwards with acceleration ‘a’.
(ii) moving with uniform velocity ‘v’ downwards.

OR
A body is tied to one end of a string is made to revolve in a vertical circle. Derive an expression for
the
(i) velocity of the body at lowest point
(ii) velocity of the body at highest point so that the body just be able to complete the vertical circle.
(b) A body is allowed to slide down a frictionless track. The track ends in a semi-circular shaped
part of radius R. What should be the height ‘h’ (minimum) from which the body must fall, so that it
completes the circle? 5


