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ENGLISH VERSION

Instructions : (1) As per the instruction no. 1 of page no. 1.

(2) Question 1 is compulsory.
(3) Draw neat diagram wherever necessary

(4) Each symbol used in the question paper has
their usual meaning.

(5) Figures to the right indicate full marks of the

questions.
1 Answer each question as directed : 14

(1) What is meant by a rotar ? Give two illustrations.

(2) What is meant by normal modes ?

(3) For which value of shape factor the spherical aberration
1S minimum ?

(4) Mention the quartz range.

(5) What is meant by optical activity ?

(6) Express gradient and divergence in curvilinear
co-ordinate system.

(7) Write Green's theorem in vector form.

2 (a) What is meant by principal axes of inertia ? 8
Deduce Euler's equation of motion for a rigid body
about the principal axis.

(b) Write the statements of Euler's theorem and Chasle's 3
theorem.
OR

2 (a) Obtain the differential equation of motion of 8
double-coupled oscillator. Give the explanation of its
normal modes.

(b) Find the value of periodic time, logarithmic 3
decreament and Q-factor for a particle oscillating
to the equation
2
49X 02 F Leax=o
dr*
3 (a) State and prove Gauss' theorem. 8
(b) Prove that 3
> > > > -
Ujdr ><B:”[n X vj x B ds
OR
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3 (a) Giving the explanation of LCR circuit, discuss the 8
phenomena of resonance of this circuit. Deduce the
expression for its impedance at the resonance.

(b) A coil of 200 mH inductance and 2 ohm resistance is 3
discharged by a capacitor of 2 /', find the frequency
of the oscillation of charge.

4 (a) What is meant by achromatism ? Deduce the 8
condition to obtain achromatic combination of two thin
lenses in contact.

(b) The focal length of an achromatic combination of two 4
lenses in contact is 150 cm. If the dispersive powers of
the lens materials are 0.50 and 0.075 respectively,
calculate the focal length of each lens.

OR

4 (a) State and prove Cauchy's residue theorem. 8

(b) Obtain the residue of 3
Zsin Z
L3 at Z —=m.

(Z-m)

5 (a) What are the emission and absorption spectra ? 8
How will you give the difference between line spectra
and band spectra ? Describe how they all can be
produced ?

(b) The refractive indices of liquid and glass are 3
1.47 and 1.65 respectively, find the angle of polarisation
for a ray travelling from liquid in to the glass.

OR

5 (a) Prove that the angle between reflected and refracted 8
ray is right angle when a light ray incident on a
transparent media at the angle of polarisation.

(b) The value of Nz and My for quartz are 1.5508 and 3
1.5418 respectively. When the thickness of the plate is
0.032 mm, calculate the phase retardation for
A =5000 A .

6  Write short notes : (any three) 12

(1) Crossed lens

(2) Aplanatic surfaces and aplanatic points

(3) Lorentz half-shade plate

(4) Calcite crystal

(5) Di-chroic crystal and polaroid
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