Measurements (Chap 1)
1. a) Express the following quantities using the prefixes:
i) 3 x 10-4 m ii) 5 x 10-5 S
b) Differentiate between Precision and Accuracy.
c) Write dimensions of i) Force, ii) Acceleration

(2)
(2)
(2)

Vectors & Equilibrium (Chap 2)
1. a) Define rectangular components of a vector. How these components are
determined? Describe the addition of two vectors by their rectangular
components.
(1,2,5)
b) Define couple and its arm. Find out the torque due to a couple.
(4)
2. a) What are rectangular components? Determine the rectangular components

of a vector F making an angle θ with x-axis. How will you find the
resultant vector, if its rectangular components are given?
(8)
3. a) State and explain Scalar product of two vectors. Give its any four
characteristics.
 
 
b) Prove that (A × B)2 + (A ⋅ B) 2 =
A 2 B2

(8)
(4)

4. a) By how many manners the two vectors are multiplied?
b) Define and explain vector product. Give its any four characteristics.

(1)
(5)

5. a) What is scalar product and vector product? Write down the characteristics
of vector product. Prove that
(8)
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b) Find the value of ‘q’ for which the following two vectors will become
perpendicular to each other.


(4)
a = 2iˆ − 4ˆj + 5kˆ & b = 13iˆ + qjˆ + 2kˆ

Motion and Force (Chap 3)
1. a) Define Isolated System.
b) State and explain the law of conservation of linear momentum.

(1)
(5)

2. a) Define elastic and inelastic collision. Derive expressions for final
velocities of the two bodies after an elastic collision.
b) Discuss the four special cases for elastic collisions.

(8)
(4)

3. a) What is projectile motion. Deduce equations for maximum height, range
and total time of flight in case of projectile motion. Write down the
application to ballistic missile.
(8)
b) If the force of gravity acts on all bodies in proportion to their masses,
why does not a heavier body fall faster than a lighter body?
(2)

Work and Energy (Chap 4)
1. a) Define work and give its unit in S.I. system. Prove that:
(1,1,3,3)
i) “Work done in the earth’s gravitational field is independent
of the path followed”.
ii) “Work done, along a closed path in the earth’s gravitational
field is zero”.
2. a) What is absolute potential energy? Calculate the absolute potential
energy in the gravitational field.
b) A stone is taken to the bottom of a tunnel. Does the stone posses
any potential energy?
3. a) i) Define escape velocity. Derive relation for escape velocity and
calculate its value on the earth surface.
ii) Also prove that work done on the body is equal to the change in its K.E.
b) Explain interconversion of potential energy and kinetic energy.

(8)
(2)

(8)
(5)

Circular Motion (Chap 5)
1. a) What do you mean by instantaneous angular acceleration and
centripetal acceleration?
b) What is centripetal force? Derive its formula in vector form in
terms of linear velocity and angular velocity.

(2)
(8)

2. a) In a satellite, what is gravity free system?
b) Describe weightlessness in the satellite. Also calculate its orbital
velocity.

(1)

3. a) Show that vdisc > vhoop , rolling down an inclined plane of height h.
b) Derive an expression for frequency by which space ship rotates so that
astronauts feel artificial gravity like earth inside the space ship. Also
calculate this frequency for a space ship having outer radius equal to 9.8 m.

(5)

(8)

(5)

Fluid Dynamics (Chap 6)
1. a) What do you mean by terminal velocity? A particle moves under
gravity in air. Under what condition its velocity becomes constant?
Find out the expression of this velocity in terms of mass and density.
b) State Stokes law.

(8)
(1)

2. a) State and prove Equation of Continuity.
b) What is meant by fluid friction and streamline flow?

(5)
(2)

3. a) State and prove Bernoulli’s equation. Give its two applications.
b) What is venturi meter? Apply Bernoulli’s equation on it.

(8)
(2)

Oscillations (Chap 7)
1. a) Find an expression for instantaneous velocity in case of horizontal
mass spring system.
b) What does the prefix ‘micro’ signify in the word microwave oven?

(8)
(2)

2. a) Show that the motion of projection of a particle moving along the
circle is Simple Harmonic Motion. Also derive the expression for
its displacement, time period and instantaneous velocity and
acceleration in terms of ω.
b) What do you mean by a driven harmonic oscillator?

(8)
(1)

3. a) What is the condition of SHM?
(1)
b) What is a simple pendulum? Show that its motion satisfies condition
of SHM. Also calculate the time period of the simple pendulum.
(5)
4. a) Define and explain resonance.
(3 ½ )
b) Prove that total energy of a body executing simple harmonic motion
remains constant at every instant.
(5)

Waves (Chap 8)
1. a) State and explain principle of superposition of waves. How can this
principle be applied in case of beats?
b) What is meant by quantization of frequencies?

(8)
(2)

2. a) Differentiate Intensity and Loudness of sound and explain
Weber-Fechner Law. Define also the unit of intensity level.
b) How Laplace corrected Newton’s formula for speed of sound in air

(8)
(5)

3. a) What are stationary waves? Describe the transverse stationary
waves in a stretched string and show that the frequencies of
stationary waves on the stretched string are quantized.
b) Discuss three modes of vibrating air column in the organ pipe when
both ends are open.
(1,2,5)
4. a) State and explain Doppler’s effect. Write down the four cases.
Also Give its two applications.
b) State and explain the term beats.

(8)
(5)

Physical Optics (Chap 9)
1. a) Explain with diagram the second part of Huygen’s Principle.
b) Explain the Young’s Double Slit Experiment mathematically with
diagram and geometry.

(1)

2. a) Give the construction theory and use of plane diffraction grating.
b) What is a Polaroid. Give its two uses.

(8)
(3)

(5)

3. a) Explain interference of light through thin films of uniform and variable
thickness. How this idea leads to the formation of Newton’s rings.
Explain with the help of experimental arrangement.
(2,2,4)
b) Describe the account for the interference phenomenon which can
be seen when a convex lens is pressed against a glass plate.
Under what conditions interference of light can take place?
(3 ½ )

Optical Instruments (Chap 10)
1. a) Define linear magnification and angular magnification. Find expression
for angular magnification of simple microscope.
(8)
b) Why is a convex lens of small focal length preferred for magnifying
glass?
(2)
2. a) Calculate angular magnification of a compound microscope with the help
of a neat diagram.
(8)
b) Explain the construction and working of a compound microscope.
Derive expression for its magnification.
(5)
3. a) Define magnifying power and write its units.
b) Explain with diagram the construction and working of astronomical
telescope. Also find its magnifying power.

(2)
(5)

4. a) What are different types of optical fibres? Which type is useful for long
distance applications for white light?
(8)
b) What is the principle of fibre optics? How the power is lost in the optical
fibre through dispersion? Explain.
(3 ½ )

Heat & Thermodynamics (Chap 11)
1. a) Write down the basic postulates of Kinetic theory of gases and
derive the relation for pressure of a gas.
b) Define temperature in the light of Kinetic theory of gases. Also
derive Charles’s Law.

(5)

2. a) State and explain 1st Law of Thermodynamics. Give its two applications.
b) Prove that Cp – CV = R

(8)
(5)

(8)

3. a) Define molar specific heat at constant volume and molar specific heat at
constant pressure.
(5)
b) Does the entropy of system increase or decrease due to friction?
(2)
4. a) State and explain 2nd Law of Thermodynamics.
(2)
b) Show that no heat engine can be more efficient than a Carnot engine
operating between the same two temperatures.
(8)
5. a) Explain the working of petrol engine and diesel engine.
b) How can you relate entropy with 2nd Law of Thermodynamics?

(5)
(5)

