PHYSICS:
1. Two given vectors are said to be parallel
a) if their dot product is zero.
b) if their cross product is zero.
c) if their dot product is 90.
d) if their cross product is 90. 1
Q.2. The net force acting on a body of mass 10 kg moving with uniform velocity of
2 ms–1 is
a) 20N b) 5 N
c) 0 N d) 2 N 1
Q.3. A light and a heavy body have equal momentum which one has greater K.E. ?
a) The light body b) Both have equal K.E.
c) The heavy body. 
(d)1

Q.4. If I, α and τ are moment of Interia, angular acceleration and torque respectively of a
body rotating about any axis with angular velocity ω then
a) τ = Iα (b) τ = Iω
C) I = τω d) a = τω 1

Q.5. Dimensional formula of pressure gradient is :
a) [M–1L–2T–2] b) [ML–2T–2]
c) [ML–3T–2] d) [ML2T–2]
Q6. For a particle executing S.H.M. which of the following statements holds good.
a) The potential energy of the particle remains constant.
b) The Kinetic energy of the particle remains constant.
c) The velocity is minimum at mean position.
d) The restoring force is maximum at the extreme position. 1

Q.8. Discuss the velocity time graph when a body is moving with uniform velocity along a
straight line. 
                                        Or
 Discuss the position time graph when a body is moving with uniformly accelerated
motion along a straight line. 2

Q.9. Discuss the dot product of two given vectors in terms of their rectangular
components. 2

Q.10. It is difficult to catch a cricket ball than to catch a tennis ball? 2
OR
Why a cricket player lowers his hands while catching a ball?
Q.11. How does a lubricant help in reducing friction? 2
Q.12. A body constrained to move along the z- axis of a Co-ordinate system is subject to a
constant force F = (–î + 2j + 3k) newton. What is the work done by this force in
moving the body over a distance of 4m. along the z-axis. 2
Q.13. How will you distinguish between a hard boiled egg and a raw egg by spinning each on
a table top? 2
Q.14. Discuss the effect of altitude on acceleration due to gravity? 2
Q.15. Prove that steel is more elastic than rubber? 2

Physics (Theory)

Q.16. Give the two equivalent statements of second law of thermo dynamics. 
Q.17. Dimensionally derive an expression for the volume of liquid flowing per second ‘ν’
through a pipe, which may depend upon the radius ‘r’ pressure gradiant (P/l) and coefficient
of viscosity ‘η’ of the liquid. 3
OR
Dimensionally derive an expression for the frequency ‘n’ of a vibrating string which
may depend upon length ‘l’ of the string, Tension ‘T’ in the string and mass per unit
length ‘m’ of the string. 3
Q.18. Show that during freely falling body the total mechanical energy always remains conserved.
3
Q.19. Obtain an expression for moment of Inertia of a uniform circular disc about a diameter
of the disc.
3
Q.20. What do you understand by Gravitational field? The gravitational force between two
bodies is 1 newton. If the distance between them is made twice, what will be the new
force between them? (1,2)
OR
What is orbital velocity? If a person goes to a height equal to radius of earth from the
surface, what would be his orbital velocity relative to that on the earth? (1,2)
Q.21. Establish a relationship between surface energy and surface tension? 3
Q.22. Define two principal specific heats of a gas. Which is greater and why? (1½, 1½)
Q.23. What is a heat engine? Obtain an expression for its efficiency. (1,2)
Q.24. A body oscillates with S.H.M. according to the equation metres.
What is
a) amplitude and
b) The velocity at t = 2s 3
Q.25. What are transverse waves? Discuss the effect of temperature on the velocity of sound?
(1,2)
Q.26. Briefly discuss the formation of standing waves in open organ pipes. 3
3 x 10 = 30
Q.27. Derive an expression for the equation of a parabola when a projectile is projected at an
angle θ with the horizontal, also find its :
x = 6 cos 3 t +

Physics (Theory)

Q28. What is uniform circular motion? Establish a relationship between angular velocity
and angular acceleration.
The blades of an aeroplane propeller are rotating at the rate of 600 revolutions per
minute. Calculate its angular velocity. (1,2,2)
Q.29. What do you understand by Banking of Roads? Why does water from a bucket not fall
even when it is up side down while rotating in a vertical circle? A curved road of
diameter 1800m is banked so that no friction is required at a speed of 30 ms–1. What is
the banking angle? (1,2,2)
Q.30. Derive an expression for the pressure exerted by a gas by following the assumption of
the kinetic theory of gases.
.
 
