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Note: The question paper is divided into three sections A, B and c. write
answefs as per the given inskuctions. check your paper code and
paper title before starting the paper. In case of anr discrepancy
English version will be final for all purposes
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Paper - MPH-09
Time :3 Hours l I Max. Marks :- 80

Section - A 8 x 2:16
(Very ShortAnswer Type euestions)

Note: Answer all questions. As per the nature of the question, delimit
yo,r answer in one word, one sentence or maximum up to 30
words. Each question carries 2 marks.
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(eTfr q vnt+ qeq)

frtsT: s+fr qeq) b sf,{ €ftqt GTTIT oTqi wq d uemgup \,f,
Qr<, \rfr' qFrq il c{rsoilq 30 ar"d { qfusfrd fiFqqr
q+f, qeq 2 etoi or tr

1) (i) A gontinuous laser of wavelength )" : 5000 Angstrom is
Q - switched into 0.6 ns pulses. compute its coherent length.

Tfr fu;ili Aqt, ffi ilqr1ff )": 5ooo i t, b g*,
q - fra qrv, 0,6 ns fr qffi qlw +fi tr m-or_riq€
aq( ft wnT fiftqr
A 10-w laser beam is focused to a spot of r-mm diameter on a
perfectly reflecting target. calculate the radiation pressure on
the target.

gff' 10-w b A-w qr qoreT \q. dde q{ st{-fl fuqr q?Tr tr
erfd b wie or EqNr l-mm t oQn 16 xDTeT o) Wf mr
qqqtr o{ dflr tr efle w errqd tBgen-Erq a qumr mtr

Describe the various applications of lasers in medicine.

eqr fi ffrfu{ b dT { wqtfroren or s.ts mtr
calculate electron-plasma frequency for ionosphere plasma
having plasma density_n: 10ro m-3.

qT+qifuq{ wr\*rr S ftq {&+fri{_wtwr errgfr fi qqqT

fift\ qR wisqr q=fq oI q1q y7: teto*-, tt
(v) write the dispersion relation of a plane electromagnetic wave

propagating through plasma.

wrFII riulrfr frgiT-gvfiq di,il b fu Esefq-deiq fujr
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(iii)
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- (vi) What is Magnetopause?

ffiqqqTt?
(vii) What is the optical coherence?

qeTRrfr sE-€dT EqT t?
(viii)Calculate the cyclotron frequency for an electron in the Earth's

ionosphere at 300 km altitude, where the magnetic flux density

B = 0.5 x 10-4 Tesla, considering that the electron moves at

the thermal velocity (+1" , with T : 1000 K, and k is

Boltzmann constant 1.38 x 10-23 llK.
ged fi 300 fu.fr $ET$ q{ qN qH ql-d urqq}fuq( d
gqfiq-q-dw-q=tcI B = 0.5 x l0-4 Tesla t, den {&{frf{
f, ildq ". (+l'' ,r:1000 K tr r.:s x 10-23 r/K tl

. qr5nd)Efrffiftrqafrfrqr

Section-B 4x8:32
(Short Answer Type Questions)

Note: Answer any four questions. Each answer should not exceed 200
words. Each question carries 8 marks.

(urs - e)
(ag sr-€-q qeq)

ftteT: mi qR qait fi snq Sfrsr Gnq sTqi sf,{ d oTfBrfidq

2oo qr_qf fr qRffifud fiftgr'yc+n saq I sid o.r tr
2) Define plasma. Derive an expression for the plasma frequency.

wrsrrT a) qfurrfro fiftqr Eq-crrT ffi or eiqo qruf, ftfrqr
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3) what are bas]l,requirementltl"**t* temperature and plasmadensity so that thermonucrear fusion reiction'is feasibre? what isLawson-criterion for apossibre D-T fusion reaction? Explain in brief .the magnetic and inertial confinement of the plasma.elqEtfrq{ r{q-{ ftg+en il fu oTrqe*F-drq# **, Frccr
rqT Eli qTEq? D-r qrn{ Rq+e1q b frq cTE$T srE s-r w+cttrftfrqr s$q d wrurrr or q.6p" ow ffi fiHfirE-{+c fiqrcq 6frqr

4) What do you mean ambipolar diffirsion?
gR+fr frsruT t enqmT *, *.rd t?5) Show that the dielectric constant of a,niform plasma in the absence

ofmagnetic field is e =, - $
fr-q fifrq tu {+ri{ *S or sEEdFfo ffim 61 qrq

Tq-6lq e)-, ft Gr-gqfufr { . =, -'i *-.
6) Discuss the equiribrium of 

" r**.1,r.:1ilr- fluid (prasma) at
rest in a constant magnetic field.

Wf w t Ei;ls.frt EF (T,*r) fi HrercrerT mr Rlv ge_firT
eld fr BqRtft d fra"rT f,trq;

7) Describe He-Ne laser. Show laser kansition on the energy reverdiagram. Derive expression fo. tt 
" 

gui, coefficient.
He.Ne tq{ 6{ qdq dt_s-qt anhs ersr tqq €mqrT rEpfd6tqqr ,)q gqio o-r aiqo qluf, fifur
What do you mean by Fabry_perot Resonator?
ffi +t-c b}i-c{ q} Gilqor rqT drad $
Explain wave propagation through optical fiber.
noreftq q,rw{ t d{r i+il{ur C HqEEql

8)

e)
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Section - C 16:32

your each

carries 16

2x
(Long Answer Type euestions)

Answer any two questions. you have to delimit
answer maximum upto 500 words. Each question
marks

(vug - *,
(fit' un-0u rel)

ft{$ : fr=di d qeq} * sr-q drfuqr Gnrmt oTqi Erf,{ or GTe-{dq
s00 el_<} { qfr{ftfrd mrqr tr e-ifn qer 16 eio} or tr

10) what do you mean by Faraday rotation in prasma. Explain it in detail.
wtsrn fr ffi Wf t ffiTtrr rqr drctrd t Z gd frtrR t srsrgq Z

1 1) Describe the Excimer Lasers.
gfi{r{T{ fqq enr quh frfrql

12) Describe the Alfven waves in plasma.
wr.'irr { qiEwaq a-.;.rI or qufT fiful

13) (a) Suppose the magnetic field along the axis of a magnetic mirror

Ifan electron at z:0 has a velocity giv enby v2 = 3u?t : 1.5 v,l,atv,rhat value of z is the electron reflectedi
(a) gqfilq +for or gqfiq q), Emo-iq B, = Bo (r + orrr) tqfunB-o tr

qft oN {W{ s-r t{ ,: g T ,, : 3r?r: T.srj_, tqf$TrB-d tr , b fu-s qrq qy qd.rfi{ *ufti;"d* 
-.il_J*;

(b) What do you understand by plasma propulsion?

wrerr qtwqq t enq-or qqr ilcqd t?
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