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Important Note : 1. On completing your answet..,, compulsorily draw diagonal cross lines on the remaining'e ..nk pages.
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50, will be treated as malpractice.

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8
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Note: 1. Answer any FIVE full questions, choosmg ONE Jull question from gach module.

2. Physical constants :  Velocity of lzg% c=3x100mss
Planck’s’ canstant, h=6.63x10°JS*
Mass of&@l;ctron, m,=9.1 x 10 é%%kg
Chatrge.of electron, e = 1.6x 10@% C
Boltzmiinn constant = 1.38 x 10 P JK™!
A vagadro number = 6. 02“’*x%1 023/mol

- Module-1 WW}
a. What are shock waves? Mentlon the characteristics and applications of shock waves.

A (06 Marks)
b. What are damp%d %)scﬂlatlons? Give the, the of damped oscillations and hence discuss the
case of chcaL ampmg (10 Marks)

c. A free g@ﬁ%}% is executing simple hdrmonic motion in a straight line with a period of
25 secon&@‘ 5 seconds after it haszerossed the equlllbrlu yoint, the velocity is found to be
Vs2Find the displacement at. thé end of 10 seconds‘and also amplitude of oscillations.

0.7 f

(04 Marks)

a. ’ L (06 Marks)
b. Witha neat dlagram, expefram the constru&hcgmand worklng of Re‘ﬂdy ] shock tube. Mention
ituth @@M@«% (10 Marks)

c of 0.03m in a Em%g and the system is set for
oscillations. Blﬁd} ?) The force co si; “for the sprmg 11; Angular frequency and iii) Time
period of the‘%resultmg oscillation %%%g mwm (04 Marks)

a. State and explam Hooke’silaw. Deﬁne elastic_ arid plastic limits. (06 Marks)
b. Define Young s modulus of materials. Déﬁ%f@@ an expression for the Young’s modulus of a
“’beam using smgle cantllever method. %@% (10 Marks)

e r;equlred to twist a w1re of length 1.5m, radius 0.0425x10m through an
s, if the vaqumoyf r1g1d1ty modulus of the material is 8.3x10'°N/m’.
*i; “"fi»;;w (04 Marks)
W) '

- PR ¢ OR
a. What is Bending momé.ﬁt? Mention various types of beams and their engineering
applications (any four). .~ (06 Marks)
b. What are the types of ﬂfastlc moduli? Derive a relation between Y, K and o.. (10 Marks)
c. Calculate the Foree réquired to produce an extension of Imm in steel wire of length 2m and
diameter lmm {wY =2 x 10" N/m? ) (04 Marks)
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Module-3
a. What is Numerical Aperture? Derive an expression: fon the same. (06 Marks)
b. State and explain Maxwell’s equation for electxﬁglagnetlc field. Starting from Maxwell’s
equations, deduce the wave equation for a planég“v;/ave in free space. ) (10 Marks)
c. Determine constant C, such that A= x fa@a@x +(y+bz)d, +(x+ czﬁ*ﬁ“ is solenoidal.
N o (04 Marks)
fo Wp "OR ﬁwﬁw
a. Explain the types of fiber 1055&3% %? N, (06 Marks)
b. State and explain Gauss Divergence theorem. Mention the ﬁke s theorem. (10 Marks)
c. The refractive indices of cf‘)re 4nd clad are 1.50 m&l*ﬂS respectively in an optical fiber.
Find the numerical aperturej%nd angle of acceptance, (04 Marks)
)
. Module-4 , ~
a. Setup one dimer 1onal time independent Schr(idmger wave equation. (06 Marks,_
b. Mention the t”f ee modes of vibration m COz molecule. With neat diagrams explain the
construction‘apid working of CO; laser. = ;;’f? (10 Marks)

c. A pulsed**» laser emits photons of anelength 780nm with 20mW average power/pulse.
Calculat%*“the number of photons cm ntained 1 if the pulse duration is 10ns.

Ann), CaY (04 Marks)
e
é’ OR > £ wwza
a. Prove that electron canncz&mk;st inside the Nuc%us%f an atom. ;é@;f“ = (06 Marks)
b. Derive an expression fm&éﬁagy density in terms of Einstein’s coegﬁCIents (10 Marks)

C. An electron is bgund in a one dlmensgonaf potentlal wellwggégﬁw1dthlA but infinite wall

height. Find 1ts e;;grgy values in the ggound state and in thg ﬁrst two excited states.
g’ Y &zuw \\\\\ (04 Marks)
e w}? o %‘” 4 P @9?“

)
(% Module-5 <=
a. What ar@%e assumptions of: Qﬁantum Free Electrﬁi}, T heory (QFET)? Explain the merits of

F

QFE@W (06 Mark._
b. What is Hall Effect? Derive.an expressmn for.] Hall voltage interms of Hall coefficient.
A ) (10 Marks)
C,,&ind the temperature 6f which there 1s‘:»“% probablhty that a state with an energy 0.5¢V
above the Fermi xé’n%rg% is occupied. (04 Marks)
—
% ) - OR
a. Whatis p@l“ar;zatlon‘? Explain yarious types of polarizations mechanisms. (06 Marks)
b. What is Fermi Energy? Derive an expression for Fermi Energy at zero Kelvin for a metal.
(10 Marks)

C. The resistivity of mtfm%c germanium at 27°C is equal to 0.47 ohm-m. Assuming the
~ electron and hole mobilities as 0.38 and 0.18 m?*/V-Sec respectively. Calculate the intrinsic
carrier density. (04 Marks)
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