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PHYSICS
Time Allowed : 3 Hrs. Maximum Marks : 70

General Instructions :
(i) All questions are compulsory.
(ii) There are 30 questions in total. Questions 1 to 5 are multiple choice questions and

carry one mark each, questions 6 to 8 are very short answer questions and carry 1
mark each, questions 9 to 18 are short answer questions and carry 2 marks each,
questions 19 to 27 are short answer questions and carry 3 marks each and questions
28 to 30 are long answer questions and carry 5 marks each.

(iii) 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 three questions of 5 marks
each. You have to attempt only one of the given choices in such questions.

(iv) Use of calculators is not permitted. Log tables will be provided if needed.
(v) 15 minutes time has been allotted to read this question paper. During this time the

student will read the question paper only. He/She will not write any answer on the
answer sheet during this period.

1. Two masses, 1 g and 4 g, are moving with equal kinetic energies. The ratio of the
magnitudes of their momenta is : (1)
(a) 1 : 4 (b) 2 : 1 (c) 1 : 2 (d) 4 : 1

2. The angular speed of a motor wheel is increased from 1200 rpm to 3120 rpm in 16
seconds. If the angular acceleration is uniform its value equals : (1)
(a) 2π rad/s2 (b) 4π rad/s2 (c) 8π rad/s2 (d) 16π rad/s2

3. The time period of a satellite of earth is 5 hrs. If the separation between earth and
satellite is increased to 4 times the previous value, the new time period will be :
(a) 10 hrs (b) 20 hrs (c) 40 hrs (d) 80 hrs (1)

4. A sample of an ideal mono atomic gas is taken round the cycle ABCA as shown in
figure. The work done, during the cycle, is : (1)

(a) 3PV (b) 6PV

(c) 9PV (d) 12PV A
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5. Oxygen and hydrogen gases are at same temperature and pressure. The ratio of
their rms speeds is : (1)
(a) 4 : 1 (b) 2 : 1 (c) 1 : 2 (d) 1 : 4

6. The velocity of a particle, at time t, is given by V = at + {b/ (t + c)}. What are the
dimensions of the product abc ? (1)

7. If the change, in the value of g, at a height h above the surface of earth is the same
as at a depth x below it, (both x and h are much smaller than radius of earth) state
the relation between x and h. (1)

8. Two gases are at temperatures of 300 K and 350 K respectively. What is the ratio
of the average kinetic energies of their molecules ? (1)

9. A physical quantity X is calculated from the relation 
2 3

4
X

a b

cd
= .

If the percentage errors in a, b, c, d are 2%, 1%, 3% and 4% respectively, what is
the percentage error in X ? (2)

10. Draw the position-time graph for the following : (a) Object moving with uniform
negative acceleration, (b) Object moving with zero acceleration, (c) Object moving
with uniform positive acceleration, and (d) Object moving with constant
velocity. (2)

11. What is the ratio of the distances travelled by a body, falling freely from rest, in the
first, second and third seconds of its fall ? (2)

12. Is it easier to pull or to push a lawn roller ? Explain with the help of a
diagram. (2)

13. What do you understand by a conservative force ? Give two examples of conservative
forces. (2)

14. Derive the relation between the linear velocity, and the angular velocity, when a
body is moving along a circular track of radius r. (2)

15. In the given graph, the dimensions of two wires are the same but their materials
are different. Which wire will have a higher value of Young’s Modulus for its
material ? Justify your answer. (2)

16. A Carnot’s engine, working between 800 K and 400 K, has a work output of 800 J
per cycle. How much heat energy is supplied to the engine by the source ? (2)
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17. State the first law of thermodynamics and apply it to find the change in internal
energy during the process of boiling of a liquid, already heated up to its boiling
point.

OR
Write the two essential conditions for a perfect isothermal change and the two
essential conditions for a perfect adiabatic change. (2)

18. The velocity of sound, under STP conditions, equals 400 m/s. What will be the
velocity when the
(i) pressure is changed to 2 atmospheric pressure without any change in

temperature ?
(ii) temperature is increased to 819°C ? (2)

19. A ball is projected, from the ground, with a speed of 40 m/s along a direction making
an angle of 30° with the horizontal. Find the
(i) maximum height attained by the ball.
(ii) total horizontal distance covered by the ball. (Take g �  10 m/s2) (3)

20. A car accelerates from rest with a uniform acceleration A for some time, after which
it retards at a constant rate B to come to rest. If the total time elapsed is T seconds,
evaluate (graphically) the maximum velocity attained by the car, and total distance
travelled by it, in terms of A, B and T. (3)

21. State principle of conservation of linear momentum. Use it to show that the
recoil velocity of gun is small, and in opposite direction, as compared to that of the
bullet. (3)

22. State the characteristics of an elastic collision.

Obtain the expressions, for final velocities of two bodies, after an elastic collision, if
the mass of the target body is very large as compared to the moving body which hits
it. Consider the target body to be initially at rest. (3)

23. A solid cylinder, of mass m and radius r, is rolling down an inclined plane, of
inclination θ, without slipping.
(a) Show different forces involved, by drawing the diagram, and name the forces.
(b) Calculate the acceleration with which it moves down.

OR
State the theorem of (i) perpendicular axis (ii) parallel axis, for calculation of moment
of inertia.
Illustrate the use of any one of these theorems through an example. (3)

24. (a) Differentiate between gravitational potential and gravitational potential energy.
(b) Derive the relation for total energy of a satellite revolving around the

earth. (3)
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25. A body is falling freely in a viscous medium. After some time, it reaches a stage
when it  acquires a constant velocity.
(a) Name that velocity acquired. What are different forces acting on it at that

time?
(b) Obtain an expression for that constant velocity for a spherical body of radius r

(density = ρ) falling in a medium of coefficient of viscosity η and density σ. (3)

26. State at least six main assumptions of the kinetic theory of gases. (3)

27. (a) What do we understand by the terms ‘nodes’ and ‘antinodes’ for a stationary
wave ?

(b) Obtain an expression, for the frequency of vibration, for the first normal mode
of vibration, of a string of length L, fixed at two ends.

(c) Also obtain the expression, for the frequency of the second mode of vibration for
the same string. (3)

28. (a) What is meant by the term : angle of friction ? Derive the relation between the
angle of friction and the coefficient of friction.

(b) A block slides down an incline of angle θ with an acceleration a. Obtain an
expression for the coefficient of kinetic friction between the block and the incline.

OR
(a) Show that three concurrent forces F1, F2 and F3 will be in equilibrium when

the resultant of F1 and F2 is equal and opposite to the third force F3.
(b) A ball, of mass m, falls from a height of H, and rebounds back to a height h.

Find the impulse, and the average force, between the ball and the ground, if
the time of contact is ∆t. (5)

29. (a) Obtain an expression for the excess pressure inside a soap bubble.
(b) What do you understand by the term ‘angle of contact’ ? On what factors does

it depend?
OR

(a) Show that, for streamline flow of an ideal liquid, the sum of the pressure head,
the gravitational head and the velocity head, at every cross section of a liquid,
is a constant.

(b) Water is flowing with an initial speed V, in a horizontal pipe whose cross-
sectional area decreases from A to a (a < A). What will be the pressure at the
smaller cross section if that at the larger cross section is P ? (5)

30. Explain Doppler’s effect. Obtain an expression for the apparent frequency of a
source of sound when both the source and the observer are approaching each other.

OR
(a) A simple harmonic oscillation is represented by the equation

y = a sin (nt + c)
What are the values of the (i) frequency of oscillation (ii) time period of oscillation
(iii) initial phase for this S.H.M. ?

(b) Derive the relation for the total energy of a particle executing simple harmonic
motion. (5)




