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Note: The question paper is divided into three sections A, B and C. Write 
answers as per the given instructions.

{ZX}e : ¶h àíZ nÌ "A', "~' Am¡a "g' VrZ IÊS>m| ‘| {d^m{OV h¡& àË¶oH$ 
IÊS> Ho$ {ZX}emZwgma àíZm| Ho$ CÎma Xr{OE&

 Section - A 8 × 2 = 16
(Very Short Answer Questions)

Note: Answer all questions. As per the nature of the question delimit 
your answer in one word, one sentence or maximum up to 30 
words. Each question carries 2 marks.

 IÊS> - "A'
(A{V bKw CÎmar¶ àíZ)

{ZX}e : g^r àíZm| Ho$ CÎma Xr{OE& Amn AnZo CÎma H$mo àíZmZwgma EH$ eãX, 
EH$ dm³¶ ¶m A{YH$V‘ 30 eãXm| ‘| n[agr{‘V H$s{OE& àË¶oH$ àíZ 
2 A§H$m| H$m h¡&
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1) (i) Write essential criterion for plasmas.
  ßbmO‘m Ho$ {bE Amdí¶H$ à{V~ÝY {b{I¶o&

 (ii) What is magnetic mirror effect?
  Mwå~H$s¶ Xn©U à^md ³¶m h¡?

 (iii) Write the difference between Kink instability and sausage 
instability.

  qH$H$ Ed§ gm¡gOo ApñWaVmAm| ‘| AÝVa ~VmAmo&

 (iv) What is Ponderomotive force?
  nmoÝS>amo‘mo{Q>d ~b ³¶m h¡? 

 (v) Explain the difference between stimulates Raman scattering 
and stimulated Brillionen scattering.

  CÎmo{OV a‘Z àH$sU©Z Ed§ CÎmo{OV {~bw±dm àH$sU©Z ‘| AÝVa ñnîQ> 
H$s{O¶o&

 (vi) What are Gaussian beams? Write its importance.
  JmD${g¶m {H$aUo§ ³¶m h¢? BZH$s ‘hÎmm {b{I¶o&

 (vii) What is Laser gyroscope?
  boOa Jm¶amoñH$mon ³¶m h¡?

 (viii) How does excimer lasers differ with He - Ne lasers?
  Bp³g‘a boOa He - Ne boOa go {H$g àH$ma {^ÝZ h¡?
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 Section - B 4 × 8 = 32
(Short Answer Questions)

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

IÊS> - ~
(bKw CÎmar¶ àíZ)

{ZX}e : {H$Ýht Mma àíZm| Ho$ CÎma Xr{OE& Amn AnZo CÎma H$mo A{YH$V‘ 
200 eãXm| ‘| n[agr{‘V H$s{OE& àË¶oH$ àíZ 8 A§H$m| H$m h¡&

2) What do you mean by Debye shielding ?
 {S>~mB© à{VajU go AmnH$m ³¶m VmËnË¶© h¡?

3) A cell of a typical plasma display with electron. Concentration of 
1013 cm– 3 and electron temperature of 1eV. The cell dimension is 
about 100 mm. Is the condition that the system dimension should be 
much greater than the Debye length fulfilled?

 EH$ {d{eîQ> àH$moîR> ßbmO‘m ‘| CnpñWV Bbo³Q´>mZ H$s gm§Y«Vm 1013 cm– 3 

Ed§ Vmn 1eV h¡& àH$moîR> H$s {d^m 100 mm h¡& ³¶m Bg pñW{V ‘| {ZH$m¶ 
H$s {d^m S>o~mB© bå~mB© go A{YH$ hmoZo H$s eV© nyU© hmo ahr h¢?

4) What do you mean by Faraday rotation in Plasma?
 ßbmÁ‘m ‘| ’o$amS>o KyU©Z go AmnH$m ³¶m VmËn¶© h¢?

5) Derive the dispersion relation for a two - stream instability occuring 
when they are two cold electron streams with equal opposite velocity 
Vo in a background of fixed ions.

 Û¡-Ymam ApñWaVm {djonU gå~ÝY H$mo kmV H$s{O¶o& O~ Xmo R>ÊS>o Bbo³Q´>moZ 
H$mo Ymam Vo doJ go EH$ Xÿgao H$mo {dnarV {Xem ‘o§ J{Verb h¡ Ed§ AoH$ 
n¥îR>^y{‘ ‘| pñWa Am¶Z pñWV h¢&
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6) Explain the phenomenon of stimulated absorption and emission 
using Einstein’s theory of light.

 AmBÝgQ>rZ Ho$ àH$me {gÕmÝV H$m Cn¶moJ H$aVo hþ¶o CÎmo{OV AdemofU 
Ed§ CËgO©Z H$s n[aKQ>Zm H$mo g‘PmB¶o&

7) What are Einstein’s coefficients and derive the relation between 
coefficients A and B?

 AmBÝgQ>rZ Ho$ JwUm§H$ ³¶m h¢? JwUmH$m| A Ed§ B Ho$ ‘Ü¶ gå~ÝY ñWm{nV 
H$s{O¶o&

8) Write the general properties of Plasma.
 ßbmÁ‘m Ho$ gm‘mÝ¶ JwU {bImo&

9) What is Paraxial wave equation? Explain it’s importance.
 Cnmjr¶ Va§J g‘rH$aU ³¶m h¡? BgHo$ ‘hÎd H$mo g‘PmB¶o&

 Section - C 2 × 16 = 32
(Long Answer Questions)

Note: Answer any two questions. You have to delimit your each 
answer maximum up to 500 words. Each question carries 16 
marks.

IÊS> - g
(XrK© CÎmar¶ àíZ)

{ZX}e  : {H$Ýht Xmo àíZm| Ho$ CÎma Xr{OE& Amn AnZo CÎma H$mo A{YH$V‘ 500 
eãXm| ‘| n[agr{‘V H$s{OE& àË¶oH$ àíZ 16 A§H$m| H$m h¡& 
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10) Consider a fluid whose conductivity s is not infinite 
 Show the MHD equation in this case satisfies
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  Prove that, when the evolution of the magnetic field is dominated 
by the new, non-ideal term, the field decays in a way described by a 
diffusion equation.

 EH$ Vab {OgH$s MmbH$Vm s AZÝV Zht h¡ na {dMma H$ao§&
 Xem©B¶o Bg pñW{V ‘| MHD g‘rH$aU {Z‘ àH$ma hmoJr 
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 {gÕ H$s{O¶o H$s O~ Mwå~H$s¶ joÌ Ho$ {dñVma H$m à^md EH$ Z¶r AmXe© 
Ad{Y Ho$ Ûmam ì¶³V H$s Om¶o Vmo Mwå~H$s¶ joÌ H$m hmoZo dmbm j¶ {dgaU 
g‘rH$aU Ho$ AZwê$n hmoJm&

11) Derive an expression of the dielectric tensor of a cold magnetized 
plasma.

 R>ÊS>o Mwå~H$s¶ ßbmO‘m Ho$ n¡amd¡ÚwVm§H$ à{VMa H$m gyÌ kmV H$s{O¶o&

12) Explain the following: -

 {ZåZ H$mo g‘PmB¶o … -
 (i) What is Kerr - effect? Explain.

  Ho$a à^md ³¶m h¡? g‘PmB¶o&
 (ii)  What is difference between active and passive  

Q - switching?

  g{H«$¶ d Ag{H«$¶ Q - ñdrqMJ ‘| AÝVa ñnîQ> H$s{O¶o&

13) Explain the Laser Gyroscope.
 boOa> OmBamoñH$mon H$mo g‘PmAmo&


