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Note: 1. Answer any FIVE Sull questions, &%ng ONE full questw rpm each module.

§ 2. Physical constants : velocity oflight'C = 3 x 10°m/s; Planck’s constant
£ h = 6.63 x 107% J-S : Mass_gfign electron m = 9.11 x 1¢7"kg Beltzmann
s constant K = 1.38 x 107 IKY » vagadro number N, = x 10°/K mole.
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. % 1 a. Give the theory of force1br ions and obtain the gxpression for amplitude. (08 Marks)
5o b. With 2 neat diagram,<gxplgin the construction gndSyorking of Reddy tube. Mention four
53 applications of shock Sgayes. %’ (08 Marks)
£ c. Calculate the resgnant'" frequency for a simple peﬂdulum of length 1m. (04 Marks)
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E 6 2 a. Define fo;.ge oonstant and mention its ph fcal sxgmﬁcance Derive the expression for force
25 consta; aifor $prings in series and P all’*l combination. (08 Marks)
§E b. De e\suﬁple harmonic motion:#§derive the dlfferent legquanon of motion for it using
g 2 Hoo w. Mention the chara ics and examp le harmonic motion. (08 Marks)
e g c. The distance between the two ressure Sensors in tube is 150 The time taken by
g & a shock wave to travel distance is 0. 3 h velocity o,fs». Y nd under the same
58 condition is 340m/s. Fm ach number o ck wave. Gyt (04 Marks)
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2 3 3 a. Explain longitugdifial stress, longitudinalsstedin, volume stréss and volume strain, Discuss the
E g effect of stresg; temiperature, anneali d impurities on C?QSthlty (08 Marks)
Lg: 2 b. Derive the relation between bulk @1 us(k), Young’s miodulus (Y) and Poisson’s ratio (c),
28 what are he‘fumtmg values o sson’s ratio? *‘%}\% (08 Marks)
g i‘ C. Calcula e extension progy n a wire of led 13\2111 and radius 0.013 x 10™m due to a
g3 force\w 13 614 7 Newton appligdiglong its length. Qwen, Young s modulus of the materidl of
2 g the wire Y =2.1x 10“}{ h O , (04 Marks)
© oo }x‘: . v
k= Sn d ei*;gs}Descnbe a sing ntilever 'and derivesthe expression for Young’s modulus of the material
S5 of rectangulag, be; % A (08 Marks)
g5 . Derive an eXpression for coupl t twist for a solid cylinder with a dlagram (08 Marks)
= E‘ c. Calculate @sbangular twist of a Wire of length 0.3m and radius 0.2 x 10“ m when a torque of
S o 5 x 107 Nm is applied. (lg‘g1dﬁy modulus of the martial is 8 x 10" N/m?). (04 Marks)
3 £ “3*’ Module-3 |
g 5 a. Explain Divergence d curl Derive Gauss Divergence theorem. (08 Marks)
% b. Define V~numb$an | fractional index change. With a neat diagrams, explain different types
8 of optical ﬁbens. A - - v (08 Marks)
c. Find the dxvergence of the vector ﬁeld A given by A=6x2ax+ 3xy ay+xyz’azat a point
P(1, 3 6% _ (04 Marks)
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Derive the expression for displacement currents;, Mentwn 4 Maxwell’s equations in
differential form for time varying fields. ,g (08 Marks)
Derive an expression for numerical aperture%};ﬁ%‘bptwal fiber and stain the condition for
propagation. (08 Marks)
Find the attenuation in an optical fiber of&nﬁgﬂ] 500m When a light &3@1@1 of power 100mw

emerges out of the fiber with a power %& (04 Marks)
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State and explain Heisenberg’ s‘ﬁ%@ertamty Principle. Shg t the electron cannot exist
inside the nucleus. .~< 3 (08 Marks)
Define spontaneous emlssum stimulated emission. E;gplam the construction and working

semiconductor Laser. s (08 Marks)
A partled of mass 0 %CZ has kinetic ener%i%eV Find its de Broglie wavelength,

where C is the veloc1§&f light. (04 Marks)
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Assuming t.he tn?ﬁe independent Schr%rg r wave equation, discuss the solution for a
particle m"one ‘dimensional potential ge of infinite hexght Hence obtain the normalized

wave fu P (08 Marks)
Derive he ,xpression for energy.density interms Elenste;m% co-efficient. (08 Marks)
The rati® of population of two igpéh gy levels is 1. 05%‘%?0'30 Find the wavelength of light
emitted by spontaneous emi_ssign at 330K. IS é;% - (04 Marks)
G o ) xﬁfﬁ?"
S Module-s%%" .t
Give the assumptions of q?xantum free elec(t'&g theory. D1scuss two success of quantum free
electron theory. & (08 Marks)
What are polar aﬁaegon-polar dielect 1c53 plam types of:;p 1zat10n (08 Marks)
Calculate the 111ty of an eleccupymg an ené?ﬁy level 0.02ev above the Fermi
level at 200K 400K in 2 matefial® (04 Marks)
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Defirfe’ internal field. Me ﬂle expressions for iiiternal field, for one dimension, for three
e’ &

dimgnsional, and Lorem% d for dialecticsgDerive Clausius — Morsotti equation. (08 Marks)
Describe Fermi level inign intrinsic se ‘%ductor and hence obtain the expression for
1S f energy gap of ififrinsic semiconductor. (08 Marks)
1€lectric material has polanzablhty 7 x 107°Fm?. Assuming the internal
eld, calculat%dlelectnc constant for the material if the material has

(04 Marks)
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field to be LoreritZ*
3x10% atoms/m
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