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Note: Answer any FIVEfull questionffihoosing ONE full questionftom each module.

.rqlliSll:ljl{rtlt

i" ,,.: ::i

of longitudinal
(06 Marks)compressionBbstrain. 

,},

c. Calculate the elongation prod-uCed in a wire of length lm and radius 0.01 x 10-2m due to a

force of 10N applied along its length. Given Young's modulus :2.1 \ 1011N/m2. (04 Marks)
'l:,,,,,i=t.

,;li*li+:,. Module-3
State Gauss lqyjii.electrostatics and magneto-statics. Write Maxwell's equations for time
varying conditffifui and explain the terms. (08 Marks)

Define diSplaeement current and obtain its etpression. (08 Marks)

Calcula@, refractive index of the cladding of an optical fiber, if the refractive index of the

core ff33 and fractional index charge is 0.00515. (04 Marks)
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Engineering,,Phfsics

rime: 3 hrs. ''+il;l''' ..il;.. Marks: loo

r;:::+Btf-
a. Define Simple Harmonic t"t{s: Derive differential equation for SHM using Hooke's law.

& " 
(06 Marks)

b. What are damped osci[IffiP Give the.theory of damped oscillations and find the condition
for critical damping. $t** (10 Marks)for critical damping. lW (10 Marks)

c. Calculate Mach nuihh.€i for a body when it is-moving in air with a speed of 2000kmfrr and

38Okmftrr. Clasqi&_tli6ie speeds as subsonic,,oi,l5upersonic orhypersonic. (04Marks)

i& OR
,,,.frrffii:etr number? Describe tfu.CIfuorking of hand op-erated Reddy shock tube with the2 a. Whatis:,,.MHbh number? Describelh.CImtuorking of hand op-.erated Reddy shock tube with the

help 6fheat diagram. (06 Marks)

b. Obtain an expression for steady state amplitude phase.langle in case of,forced o..!,]?jiolr:
::,::,::r:: (10 MafkS)

c. A mass of 0.5kg causes an extension of 0.03m in a spring and ttre system is set for
oscillations. calculate sfringconstant anaffiar frequencr.,,,,,...,, ,, (04Marks)

ffi, nroufiiJ:z u*i,*'i
".''..\* ffi ,*'d

3 a. Explain the naUr*).df elasticity withthffie1p of stress-straiq,diagram. (06 Marks)
b. Define Young's modulus? Derive the relation between Y, K and o, where Y is Young's

modulus,ffijs bulk modulus l# qp Poisson's ratio. "'". (10 Marks)

a. One end'of,wire of diameteiSm'iir and lm in lerigth is twisted trough 60o. Calculate the

angle'dfshear on its surfac6.{u; "' ,, t' (04 Marks)

, ,,,,' t -'t;tt .::r:E',1!lrr!
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6a.
b.

c.
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OR
Derive the wave equation for electromagnetic g Maxwell's equations. (10 Marks)

What is attenuation in optical fiber? Di -to-point communio8tion system using
,;:r::11;uil[r /^z trf ^ -r--\optical fiber with the help of block diagram. I : (06 Marks)

:Frf,.tr +
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7a.

b.

c.

A coil of mean radius 8cm and havingtl00'turns carries a currenf,o:f'10A. Calculate the

magnetic field produced at the centre,rf,,"f,.he Coil and at a point on the axis at the a distance of
4cm from the center. t *'- (04 Marks)4cm from the center. , '., (04 Marks)- q." {;

= dku*''

''. i,rr Module-4 ,. d
State and explain Heisenbdxgiincertainty principal. $hmg that electron does not exist inside

the nucleus. 
; 
", ,,',,,::: (06 Marks)

Derive one dimensional,time independent Schrodinget wave equation and reduce the same

equation for a free p.a$icle. ",1 
ii (10 Marks)

A pulse laser emits pulses of 1Ons duration.,wi,ih,average power pulse being 0.16MW. If the

wavelength of la,seliources is 694.3nm, 
"*[qn+ltt" 

the member ofphotons in each O[,i.*r.u,

.[' e+. ."'q; "'" .;oR ";Id'

8 a. Explain induced absorption, spontaireous emission6n{"tdmulated emission with their rate

equations. ,,,.... 
*:" 

,* W$"= (06 Marks)

b. Dlscribe construction an-dqrrotking of CO2 laser andynention any tounoftii$ applications.
" (10 Marks)

c. Find the energy.:e:ca*,U:,1""" 
.U:, 

""a*}$,$Sexcited 
states o{ an electron confined to a

potential well of in,finite height and fi4i{e_ width le. :::=;,iiii, (04 Marks)
s_ )o

"1 *fl,: "'-\'
1 .r"'(s.,,*.1ry ":,,1,1 Jq&lia. Mentiort+dy four assumptions,,;9f"q"bantum free eldb:ff;on theory. Explain any two failures of

r .,,,- r A-.: :r "lil
.+ 1i, 

' ^ t; i, !, ,,,r - 
.::

classical,fte electron theoryi.- i1! s (06 Marks)

b. Defipe Fermi energy. Den1ve,,,,an expression",fg"Fermienergy at absolute zero temperature.
. (ru MarKs,

c. ..The atomic weight and density of a matetiaMe 32 and 2.08 x 103 kglm3 respectively. The
,,,,,,:,:',::':-issllenic polarizahff of the atom is 3.28 x 10r0Fm2. If the given material has cubic

" structure, calculati9i# dielectric consiantl (04 Marks)

'i i ,,,,,,,...,p,;

:lf ., oR
10 a. What is Hall effect? Obtainsxpression for Hall coefficient. (08 Marks)

b. Describe different polarjz-iefion mechanisms with the required diagrams. (08 Marks)

c. Calculate the probably of"an electron occupying an energy level 0.02eV below the Fermi-
level at 200K. ,,, ,,::,i
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