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Engineering P

Time: 3 hrs.
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Note: l. Answer any FIVEfull questions, choofffig
2. Physical constants : Velocity of ligffi,

,{,qrb, oR
k"bharacteristics o{ rte"tif SHM. (06 Marks)

Jfl4 a. What is Bending mom.&M Mention

b.
c.

applications (any fourXMv (06 Marks)

What are the types of Eladtic moduli? Derive a relation between Y, K and o.. (10 Marks)

Calculate the Forgp r$quired to produce an extension of I mm.in steel wire of length 2m and

diameter ,Wtr 2 * l0rr N/#) (04 Marks)

25 sq@nffi 5 seconds after it haW&ssed the equilibrigqroint, the velocity is found to be

0.7 ffiind the displacement ffi end of 10 seconffffilso amplitude of oscillations.
.., 

*' uffi " d" (04 Marks)
a fu qfu *h d$$#ffie*3s oR m--%k.Y 

' p^*rb

2 a. Define SHM. Mentioffibharacteristics offiH$.rGive one example"tif SHM. (06 Marks)

b. With a neat diagram, pxplain the constffiWpna working o(Retldy's shock tube. Mention
conservation of nr4ss%nergy and momer$tr$Q expressions. *,qW (10 Marks)

c. A mass of Offfiauses on extengffiof O.Olm in a Sffiffg and the system is set for
oscillations RirySY) The force coqggrffifor the spring i$,{ngular frequency and iii) Time
period of thepe$ulting oscillatio_,n. W :\ (04 Marks)
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Module-L W -
@

L a. What are shock Wqee Mention the charactgrist-ics and applications of shock waves.
,-tg* B (06 Marks)

b. What are da,mpffiscillations? Give thed*ffi'of damped oscillations and hence discuss the
case of crffiffiamping. %l (Io Marks)

Planck',
Mass
Ch

c. A free gffifmd6 is executing simp$ tdrmonic motion in a straight line with a period of
25 se@nffi 5 seconds after it hary&ssed the equili

I of2



5a.
b.

c.

6a.
b.
c.

Explain the types of fiber
State and explain Gauss Di

148 respectively in

(06 Marks)
(10 Marks)

an optical fiber.
(04 Marks)

.*\. d='- Module-4*
7 a. Setup one dimffio\al time independent Sgfupdinger wave equation. (06 Mark\-'

b. Merition the tffi modes of vibration lffiz molecule. With neat diagrams explain theMentiOn the t&#modes OI Vlbratlon,ln*]\;UZ motecure. wltIl ncat uraBraru$ E^Pr'.lur. Llle

constructiqriarflivorking of COz laser. %" (10 Marks)

The refractive indices of clad are 1.50

Find the numerical angle of

c. A putgfu& emits p-hotons of,waeelingth 780nm with 20mW average power/pulse.

ail-ffi;r.u.i ofptoio* &li*d iieach puls?S-he pulse duration is ,oti; 
*".u,@" fu\ *dry .-%/m'4

ndoRffi^.@
8 a. Prove that electron cannq&Xist inside the Nuchdhf an atom. #")' (06 Marks)

b. Derive an expression ffiergy density in krr*r*fff Einstein's coefficibnts. (10 Marks)
*l 

-'-- J 
k* d @

c. An electron is bgun& iri u on, dimenqf,ffiotential welfuffiwidthlh, but infinite wall

height. find its"_#Xgy values in the gouq&$tate and in tmip two excited states.

,* K'-- ru .* (04 Marks)&d%'t -%ry, d 
q!/

* * *W,^---r^< ffied %# &"
d d d%lil4odule.5,-rytu-\.

a. What arg{he assumptions offfiifltum Free ElectrffitTheory (QFET)? Explain the merits o!

b. Wfrat i$gutt Effect? D"oq{%ffn expressionffr*}lall voltage interms of Hall coefficient.
.q I -- --- 

" Xp _rym - (10 Marks)

-\ 
. #rr)^w -. - r'kk .rL ,- n r^r/& W o" \- (ru lYrar^s'

g@,4 the temperatgrq SfYvhich there iWyprobability that a state with an energy 0.5eV

@dUove the Fermiffir[$r is occupied. I (04 Marks)
IWn &-- - d

xo d.'* *e--fu*$$& i - \'-**-#s
tr \ {M1- oR
q\ r' \

d@ e (ry* oR
10 a. What is p&dtzation? Explain;arTous types of polarizations mechanisms. (06 Marks)

b. What is Fermi Energy? De[vdan expression for Fermi Energy at zero Kelvin for a metal.* _-ryry (10 Marks)
c. The resistivity of intftffif germanium at 27oC is equal to 0.47 ohm-m. Assuming the

' electron and liole mopilifres is 0.38 and 0.18 m'lv-Sec respectively. Calc0late the intrinsic

carrier density. ;k (04 Marks)
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Module-3 e*,** "n

what is Numerical Aperture? Derive an expressiQn4.*th. same. (06 Marks)

State and explain Maxwell's equation foi e[ecffiBgnetic field. Starting from Maxwell's

equations, deduce the wave equation for a p1ffiffi6ve in free space. (10 Marks)
--^ t 'rr o\-

Determine constant C, such that i = (x ffi)$Y* (V +bz)6r+ 1x +,4&is solenoidal.
,%W* tu,S (04 Marks)


