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2. Physical constants; Velo¢ity of light, c = 3 x 10° m/sh
m = 9.1 x 107" kg Planck’s’constant, h = 6.625.x 107 JS charge of electron,
e=1.6 x10"C Boltz ann’s constant K = 1.382 3 10 ”J/KAvagadro s number,
N4=6.02 x10°/K s mole.

Module 1
Define group veloc1ty and phase velocity and hence obtain the relation between them.

R (06 Marks)
Mention any: four important characteristics of matter waves. (04 Marks)
Assuming'time independent Schrog;lmger wave equation, obtain an expressions for energy

eigenivalue and eigen function for an-electron in one dij '“énswnal potential well of infinite
wall height. A\ (07 Marks)
The velocity of uncertainty electron was observeg"‘ 0 be 5 x 10° m/s. sing Heisenberg
uncertainty principle. Calc late the uncertainty of‘an electron in its pq@ltl (03 Marks)

««««««« ?ﬁ

\ayleigh-Jean’s law from
(07 Marks)
(07 Marks)
(03 Marks)
(03 Marks)

Briefly explain pfdbablllty density o ywave functlon \
An electron has K.E. 120 eV. Find.its de Broglie wavele

(06 Marks)
(05 Marks)
(05 Marks)

_Find the temperature it Whlch there i is 1% Probability that a state with energy 0.5 eV above

«««««««

(04 Marks)

; (06 Marks)
Deﬁne moblhty factor, c}rlft velocny, mean collision time and relaxation time. (04 Marks)
What is superconductivity? Explain BCS theory of superconductivity. (06 Marks)

For 1ntr1n51c galllum arsenide at room temperature, the electrical conductmty is
10 ohm™m™! . The :1ectr0n and hole mobilities are 8.85 m%vs and 0.04 m*/vs respectively.
Calculate the mtrmsxc carrier concentration. (04 Marks)
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Module 3 )
ler thermal equilibrium condition in

a.
terms of Einstein’s coefficients. (07 Marks)
b. Explain the recording and reconstruction technique of holo graphy. (05 Marks)
c¢. Discuss point to point optical fiber communic n)éystem with neat block diagram.
(05 Marks)

d. Calculate V-number for an optical fiber" ‘of core diameter 45 x 10%m and with refractive
indices 1.45 and 1.40 respectlvely for core and cladding when the wavelength of the

propagation wave is 700 x 10° ’m. (03 Marks)

a. Describe the construction an?&workmg of CO, laser wnth sultable diagrams and mention
some important apphcatlons ¢ (08 Marks)
b. Explain the condition for lasing action. (04 Marks)
c. Derive an expression for ‘numerical aperture of an optical fiber and hence show the condition
for propagation. The;\r@é“ﬁactwe indices of core and cladding are 1.50 and 1.48 respectively.
Calculate the nurﬁ“erlcal aperture of an optlca ber. (08 Marks)

a.
' b (08 Marks)
Z Explaln ‘in brief the seven crystal system with neat dlagram (07 Marks)
c. What are Miller indices? Explam the procedure of ﬁxgldmg'Mlller mdlces (05 Marks)
a.
determine crystal structure (08 Marks)
b. Derive an expression f for inter planar spacing.in terms of Miller indices. (06 Marks)
c. Explain the cry§tal structure of diamond vywlth neat sketch. . (06 Marks)

(08 Marks)
(08 Marks)
(04 Marks)
CMRIT LIBRARY
BANGALORE - 560 037
“"Explain Rankme-I—'ﬂ}zgomot equations,for'a normal shock wave. (06 Marks)
b. Describe the top down approach of preparatlon of nanomaterials by ball milling method.
s b (05 Marks)
c. Describe A 1scharge method of obtammg CNTs with neat dlagram (05 Marks)

W

d. Define Mach number, subsomc Wave ultrasonic wave and supersonic wave. (04 Marks)




