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(Set-R))
B.Tech - 2nd |
Physics

Full Marks : 70
Time : 3 hours

Answer Q. No. 1 which is compulsory and
five questions from the rest

The figures in the right-hand margin indicate marks

1. Answerall questions : 2x10

(a) Why the fringes in the Newton’s ring
interference are circular and concentric ?

() A thin plate of mica (RI = 1-58) is used to
cover one of the slit of a double-slit
arrangement. The central point on the screen
is occupied by what used to be the seventh
bright fringe. IfA = 5,500 A, what is the
thickness of the mica?

. (MW)
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(2) | | iy

(o &plmc grating has 15000 lines/inch. Fiq d anby T umerical aperture and
50° wslf of separation of the 5048 A and {0) Nnate> youanglc of an'OPﬁcﬁl fibre ?
16 A lines of helium in the second order acceptance
Spectrum. 0 Explaing antum confinement (q.uanmm dot
(d) Distinguish (in bri and quantum wire) mnanomat.enals
stinguish (in brief) between circular and ;
clliptically polarized light. 2, (a) Distinguishbetween coberent and incoherent
: ition. - :
(¢) Define D.‘V.Cfgcnce and curl of a vector field. . . superpost | .
Express it in Cartesian-coordinates. (b) Write the condition for the maxm;la aﬂ:
: Wri : . minima in the interference due to reflecte
@ o l;l:ctthc dlﬁ‘?rcnml form of the following and transmitted waves in the interference due
Perators (i) momentum (i) energy to division of amplitude. 4
(i) Position (v) Hamilionan | -
’s ' ring’ i t, the
Writ . (c) In the Newton’s ' ring experiment,
o c :a:. e gs;nc;al form _Of an .elgenvalue *" diameter of 10th dark ring due to wavelength
quation. Show that sin2x is an eigen 6000 A in air is 0-5 cm. Find the radius of

2 L

function of the operator % What is the cwm °fﬂ"° rng. 3

gperaiic? 3. (a) Distinguish between Fresnel’s and -
Fraunhoffer diffraction. . 3

(k) What are the characteristics of Laser ? How :
laser beam is different from all other : (b) AmSﬁt,illuminatedbym;mc o) i

conventional light sources ? light produces Fraunhoffer diffraction.
Graphically show the intensity distribution
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(4)

p;mcm. Write the expression for intensity
distribution.

() What is resolving power ? When you say that
the two lines of wavelengths A and A +dA
are just resolved ? '

\-4\ (@) Stateand explain Malu’s law.
(b) ExPlam the construction of Nicol’s prism.
How it is used as a polarizer and analyzer.

(c) State Brewster’s law. The refractive index of

the material of lead glass plate is 1-96. Find
tf)e Brewster’s angle for which the refl
light will be plane polarized. -

& (a) Write mathematical form of
(?) Gauss divergence theorem
(if) Stokes theorem
(iii) Green® theorem.

(b) Derive Maxwell’s theorem in diﬁ'crential
/' form.
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f (5)

" (c) Explaininbrief
(i) Pyonting theorem .
(i) Waveguides.

6. - (a) The inadequacy of classical mechanic_s led

i to the development of quantum mechanics.
Justify this statement briefly with reference
to any one experiment.

(b) Establish the time-dependent Schrodinger
. equation in one dimension for a particle of
mass m moving in a constant potential V.

(¢) Draw the levelled neat sketch of (i) particle
in a box (ii) potential step (no description
and mathematical derivation).

7/ (a) Write Einstein’s coefficients of different
>’ emissions in laser (no derivation).

(b) Draw the neat sketch of Ruby laser and
explain its principle and working. Mention
any two industrial applications of laser.

4



(6)

(¢) With neat sketch show three and four level
pumping (no description). 3

8 (a) Distinguish between step index fiber and
graded index fiber. 3

(b) Discuss the principle of fiber optic
communication using ray approach. 4

(¢) Discuss nanomaterials with reference to :

(/) size dependent property (if) surface to
volume ration,

'n.‘k‘ il el S . LBl
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