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Attempt five questions m all including Question No 1,
which 1s compulsory

1 Autempt anv five

{(a) Show that the length of a rod 1s invariant
under Galilean transformation.

(b) Wnte postulates of special theory of
relativity

(c) What do you mean by the degree of
freedom of coupled oscillators 7

(d) What are the necessary conditions  for
observing interference fringes ?

Why 1s a NAND gate called a umversal
gate ? Draw a circutt diagram to obtain OR
gate using NAND gates

1 P.T.O.
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What do you mean by nano-pollutants 7

Why 1s metastable state required to make a
LASER?

What do you understand by GPS 7 §x3

State and explan the work-energy
theorem 2+8

A particle moves along one quarter of the
circumference of a circle of radius 05 m If
the force apphed i1s 02 N, inchned at an
angle of 60° with the tangent to the circle at
the point, calculate the work done 3

Denve the expression for the relativistic
Doppler effect based on the special theory
of relativity 10

Two photons are moving m  opposite
direcions 1 space Find the relatve
velocity of one with'respect to other 5

What do you understand by the
phenomenon of beats ? Explamm with an
example 3

Write the differentaal equat'lon for Lightly
damped oscillator assurming the damping
force 1s directly proportional to velocity of
oscillator Solve the equation and show
vaniation of displacement with time
graphically ‘ 3+6+3
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(a)

(b)

(a)

(b)

(a)

(b)

Discuss Fraunhoffer diffraction due to a
single slit Explain what happens when the
slit width 18 gradually mcreased and when
the screen is gradually moved away from
the shit

In Fraunhoffer diffraction pattern due to a
narrow shit, a screen 15 placed 2 m away
from the shit to obtan the pattern. If
wavclength of light 1s 5000 A, find the
width of the slit when the first minimum he
5 mm on either side of the central
maximum

Explain the working of a half-adder circuit
Grve 1ts truth table

How can an Op-amp be used as a
comparator ? Explain its working.

Denve Poiseullie’s formula for the volume
rate of flow of liqmd through a tube of
circular cross-section

If two capillary tubes of length [, and [, and
radn r, and r, are joined 1n senes show that

volume rate of flow “V” of liquid through
the combination 1s given by

(P = pressure difference  across
combmations and n = coefficient of
v1SCosity)

10

10

10

3 P.T.O.
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Write short notes on any three of the following
(a) Lassajous Figures

(b) Light emutting diode and its applications
{c) Importance of Nanoparticles

(d) Young’s double slit experiment IxS







