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B.Se. DEGREE (C.B.C.S.8.) EXAMINATION, MARCH/APRIL 2012
Fourth Semester

Complementary Course—PHYSICAL OPTICS, LASER PHYSICS AND
SUPERCONDUCTIVITY

{For the Programmes B.Sc. Chemistry Model-1, B.Se. Ueology and B.Se. Chemistry—

Environment and Water Management)

Time . Three Hours Maximum Weight © 25
Part A
Anzwer all guestions.
Objective Type Questions-Weight 1 for rach bunch of four questions.
Buneh I
1. The resultant intensity of light at the peint of destructive interference will be ;
ia) Greater Lhan Lhe sum of the intensities due to individoal waves,
ib) Less than the sum of the intensities due to individoal waves.
(¢} Egual to the sum of the intensities due to individusl waves.
{d) None of these.
2. The hailf period zones differs from its neighbor by a4 phase difference of

(a) x/2. b) =«
£l D5 td) rid.
3. Of the following which produces o-riay and e-ray :
(a) Uniaxial erystal (b) Biaxial erystal
(¢} Isotropiececrystal. {d) Anisotropic crystal.

4. The number of spontaneous transitions depends on :
(a) Number of atoms at the excited state,
(k) Number of atoms at the equilibrium state,
(¢} Number of atoms at the lower state.
id) None of these,

Bunch 11
5. The optical path difference between the waves emerging from the slits in the Young's double
experiment is
tn) xd/D. (h) xDvd.
(c) dDix, (d) x=dD.
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Part D

Answer two guestions.
Fesay-Weight 4 ench.

Discuss Young's experiment to demonstrate inferference m light. Obtain relationship for bandwidth,

GGive the theory of plane transmission grating. Explain how the spectrum of a polychromatic source
of light is formed

Describe the construction, working and theery of a four level laser.
(2% 4=8)
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The ability of an optical instrument to produce distinctly separate images of two objects located
very close to each other is its :

(a) Dispersive power, (b} Resolving power.
lel Separation power. id) None of these,

For a positive erystal for double refraction :
&) g - S T B
e u,=p,- (d} Al the above.

The population inversion in ruby lazer is due fo
fa) Electrical pumping. (b) Magnetic pumping.
{e) Optical pumping. {d] None of these.

Buneh 111

According to Newlon's rings theory, the radii of the dark rings ave proportional te :

(al
]

Natural numbers.

Square root of ode natural numbers.

{c} Syguare root of even natural numbers.

td}
will be :
{a)

fe)

(Al
(el

fa)

(el

(a)
(e

34. by ‘2i1.
41 FI I
The phase of difference between e-ray and o-ray introduced by a half wave plate 15 ¢
809, () T8OO
2700, (d) 360°
Carbon dioxide laser isa:
Two level one. (b} Three level one.
Four level one. id) WNone of these
Bunch IV
In the formation of Newton's rings in reflected system, the central spot is :
Dark. (b) Bright.
Tniformly illuminated. {d) WNune of these,

Square root of natural numbers.
The path difference between the secondary waves emerging from the sxtrome points of the grating

Light in which the planes of vibration are symmetrically distributed about the propagation of
direction of the wave ;

ia)

(el

Palarised lighl.
Linearly polarised light,

(b}
{d)

Unpolarised light.
Circularly polarized light.
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At thermal equilibrium the population at the energy levels is given by ;

ia) Dalton's theory. (h) Boltzmann's law.

{e}) Partition funcétion. (d) All the above.
Aceording to BCS theory, superconductivity is due to

{a) Buper cooling. {b) Super heating.

{ch Pairing of electrons. {d) None of these.

4=1=1)
Pari B
Answer five guestions,
Short Answer Questions—Weight 1 each.
How can coherent sources be obtained in practice 7
What is interference ? Explain.
Why Newton's rings are circular ?
What is dispersive power ¥ Explain,
Explain double refraction in uniaxial crystal.
Distinguish between Quarter wave plate and Half wave plate.
What are Einstein coefficients 7
Whist is Meissner effuct 7
(B 1= 3)
Part C

Answer four guesiions.
Short Essay | Problemy—Weight 2 eacil.

Newton 's rings are formed in reflected light using a plano convex lens of radius of curvature 1m
and 4 plune glass plate. Find the radivs of the Lenth dack ring if sodivm light of wavelengih
590 nm is used.

Find the highest order spectrum of sodium light of wavelength that can be obzerved using &
grating with 6 x 10° lines per metor.

A grating has a total of 16000 lines on at. Find its resolving power at a wavelongth 500 nm in the
tirst order and second order,

Caleulate the thickness of quarter wave plate of gquartz crystal to be used with light of wavelength
500 nm if the refractive mdex of extraordinary light is 1.553 and that of ordinary light is 1.544.

Estimate whether amplifieation and heneo laser production is possible using o radiation of
wavelength 600nm irradiated on a medium at a temperature of 500 K.

What is superconducting phenomenon 7 Give examples. Distinguish between type 1 and type 11
superconductors.

(1= 2=48)
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