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- This question paper contains two parts A and B.

t A is compulsory which carries 25 marks. Answer all questions in Part A.

a nsists of 5 Units. Answer any one full question from each unit. Each question
rr arks and may have a, b, ¢ as sub questions.
PART- A
(25 Marks)
What difficu will encounter if you would like to derive the Newton equations of
motion in polar coordi [2]
What is angular sim ic motion and give two examples of angular S.H.M.[2]
Define quality factor scillator. [2]
Give importance of resolvinggsower of an optical instrument. [2]
Why population inversion i r lasing action? [2]
Define scalar under rotation wi ple. [3]
Represent the simple harmonic ion | of complex number. [3]
A particle of mass 100 gm is placed ifa fieldfof potential U = 5x* + 10 erg/gm. Find the
frequency. [3]
State the superposition theorem. [3]
Explain total internal refection. [3]
PART -B
(50 Marks)

Show that Newton’s second law is inavriant under Galilearmation

A body weighing 200 N is just on the point of moving up Sme by a force of 40 N

acting parallel and up the plane. Find co-efficient of friction if i of the plane is

15° to horizontal. [5+5]
OR

With the help of a neat diagram deduce the equation for velocity of |n terms of

polar coordinate system.

A wedge with mass M rests on a frictionless horizontal tabletop. A block W|t

released from rest. Calculate the acceleration of the wedge.

placed on the wedge. There is no friction between the block and the wedge. Th st@

F =

@



4.a) Solve the differential equation of a damped harmonic oscillator. Investigate the
conditions under which the oscillations are said to be light, heavy and critically damped.
b)  Considering quality factor of sonometer wire of frequency 260 Hz as 2000, calculate the
time in which the amplitude decreases to 1/e? of its initial value. [7+3]
OR
5

.a) 4 Give the theory of oscillations in an electrical oscillator with small resistance. Deduce
expression for frequency of oscillation.

erentiate an electrical oscillator from a mechanical oscillator. [7+3]
6. of characteristic impedance Z; and Z, coupled through an element of
nd length I. The boundaries of coupling element are located at x = 0 and
7.a)
b)
8.a)  Explain the working of Mi interferometer and describe how refractive index of a
material is determined. )
b)  When a thin film of a transpare ateri =1.45 and A = 5890A is inserted in one of
the arms of a Michelson’s interf@romieter, a) shift of 65 circular fringes is observed.
Calculate the thickness of the film. [7+3]

9.a) Obtain conditions for maxima and minima%n F ofer diffraction due to a single slit.
Calculate width of the central maxima. \

b) A plane wave of light with wavelength 500 nm falls 8 slifjof width 10 cm at an angle
30° to its normal. Find the angular position of fir pima located on both sides of

central maximum.

b)  For an optical fibre fractional index change is 0.14 and refractive igdex of cladding is 1.3.
Calculate refractive index of core. [7+3]

y [7+3]
10.a) Explain Acceptance angle for an optical fibre and derive express

OR
11.a) Describe the construction and working of a CO; laser with suitable neat ¢

b) Distinguish between ordinary light and laser light. . [7+’]
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