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Time: 3 hrs. Max. Marks: 100

Note: Answer any FIVE full questions, choosing ONE full question fr,gfuach module.
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a. Define simple harmonic motion"-.and mention its characteristics. Derive expression for
effective spring constant for two6f| iAes in series &nd parallef'"i':. (09 Marks)

b. Distinguish between subsonic BUftrsonic, Transonic and hlrpersonic waves. (06 Marks)
c. The distance between two pi&sIie sensors in a shock tu,pe'is 100mm. The time take by the

shock wave to travel this..dislanbe is 0.2ms. If the velocity of sound under the same condition
is 330ms-r find the *qt.$*{,pnber of shock waves. '- (05 Marks)
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2 a. What are damped;Hfld forced vibrations? 
-Give examples write a note on sharpness of

resonance. ,, ''il.t ..^* ' (08 Marks)
b. What ar:,$,hobk waves? Describe constnitti6n and working of Reddy's shock tube.

- *,".- 
""'::':::f- ,,, (08 Marks)

c. A bodiahttYing a mass 4gm execuqed-nsimple harmonic metjon. The force acting on the body,
whettrt*& displacement is 8cm ffi##gm.!rt. Find the period if the maximum velocity is 5m/s,
find the amplitude and maximurnabceleration (g: 9.8 q$-'). i, (04 Marks)

Module-2
3 a. State and explain Hoof<,? , and differen[eldbtic module. ., (08 Marks)

b. What is torsrnal pgndylu'ih? Derive an eH#, n for couple@ryit twist of a .",,ff{l,L*;

c. Two solid cylind: f the save matefi&*ihaving length.t, @"an0 r, 2r respectively are joined
coaxially, und€i-5 coupled applied*liotwben the free endq the shorter cylinder shows a twist
of 30o. Cplculate the twist of thm*las€fttylinder. ..., (04 Marks)

OR
4 a. Define*neural surface oJ.6n;:p m. Obtain an.expf"ession for bending moment of a rectangular

.!.urr. (08 Marks)
b- ,,,.Derive the relation between Young's *o $ir, bulk modulus and Passions ratio. Discuss the
', . i':limiting values o,fr* ,' (O8Marks)
c. A steel wire of radius is bent to form a circle of 10cm radius. What is the bending

moment andth-haximum stress;''if-Young's modulus = 2 x 1011N-m'2 (04 Marks)

Module-3
5a'Definegradient,divergencF.a,dcu.iffiu'ss,sdivergencetheorem.(08Marks)

b. What is V-number? Explqin three different types of optical fibre with neat diagram.
,!r (09 Marks)

c. An optical fibre of 600m long has input power of 120mW which emerges out with power of
90mW. Find attoyetiation in the fiber. (04 Marks)
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6 a. Define attenuation angle acceptance. Derive the con{tiord f,or propagation of light through

an optical fiber. !.,,.:,,u,r:

b. List the four Maxwell's equations for time varyi4gr'ffinditions. Explain the conditions for

elliptical polarization of eleitromagnetic *ur?l;#; (08 Marks)

c. Find the divergence of the vector field i givffi
+{i= 6x'd* +3xy2d, + xyz3d,at a point p=61t#'* o) * . , (04 Marks)
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7 a. State and explain Heisenberg E cbncentrating principle...,$r*b that no electrons present

inside the nucleus ...q.= * 
- *l .,:,, (09 Marks)

b. Define poputution inversior{ftiffain construction and working of carbon dioxide laser with

neat diagrams. ,*u F W (07 Marks)

c. An electrorri, Uou"fub"& Ai-.rsional potentiatffil of width 0.12nm. Find the every

values in the ground &ets osrA frst exacted statesb.{bttron volt (eV). (04 Marks)

8 a. Obtain an
Einstein'

b. Menti

with temperature*

of wave functibn. Set up one dimensional time independent wave

,.#l=,. ,,:..t\:., (08 Marks)equaji
c. Find'l

,Sf 
: j:'ht , tuo rvrar lrs,

ratio of population offi,p.*r.rgy levels h pllat.t if the transition between them

produces light of wavelength Oi,43nrrr. Assume the affint temperature,,to be 27'C.
- ':l l""t' rtlt ::::l::riir (04 MafkS)

--o-^- -- -- - "n, jt 
.. .; 

- 
-.,.r.{ii:,::l:l:ri1 (04 MafkS)

*) ...

of qyu*irn free el;c .V und discusdthi variation of F.r,:t-3.:::,,,,,, " 
and discusd)*Jre variation of ..|#JT[;

b. iir#ffi;.r*rc9'mr Derive clausilsmMorsotti equation (08 Marks)

c. The resistivlffif intrinsic Gerrq#iun{ at 25"C- is- equal to 0.47 ohm-meter. Assuming

electron and*hie mobilities an 0h:lnd 0.18m2 v;1ii:lt-respectively, calculate the intrinsicelectron and..LjG mobilities aa0.&and 0.18m2 v.1$:l' respectively, calculate the intrinsic

carriergtrsitv. ,,.ru:j4' 
(04 Marks)
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a. *What is Hall effect? eniilffin expression@f,electrical conductivity of a semiconductor.
- *s' (08 Marks)

/ !8,

b^"Exolain densitv ofstates. polar and non-polar dielectrics (08 Marks)

;: T[;;li.".inffii-;f ; rp.;imen is -3.66 x 10am3c-r, its resistivity is 8.e3 x l0-3

Findmobilitffigfldensityofchffichrriers. (04 Marks)
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