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Note: The question paper is divided into three sections A, B and C. Write 
answer as per the given instructions. Check your paper code and 
papers title before starting the papers, Incase  of any discrepancy 
English version will be final.

{ZX}e : àíZ nÌ VrZ IÊS>m| "A', "~' Am¡a "g' VrZ IÊS>m| ‘| {d^m{OV h¡& 
àË¶oH$ IÊS> Ho$ {ZX}emZwgma àíZm| Ho$ CÎma Xr{OE & àíZ nÌ ewê$ 
H$aZo go nyd© AnZm àíZnÌ H$moS> Ed§ àíZnÌ erf©H$ Om±Mbo§ {H$gr ^r 
{dg§JVVm H$s pñW{V ‘| A§J«oOr ê$n ApÝV‘ hmoJm&

 Section - A 8 × 2 = 16
(Very Short Answer Type 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.
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 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¡&

1) (i) Compute λD (Debye length) and ND for earth’s ionosphere with 
n = 1012 m–3, KBT = 0.1eV.

  n¥Ïdr Ho$ Am¶Zmoñ’o$¶a Ho$ {b¶o S>o~mB© bå~mB© λD E§d ND  H$m ‘mZ kmV 
H$s{O¶o& Ohm± n = 1012 m–3, KBT = 0.1eV.

 (ii) A 20 –KeV deuteron in a large mirror fusion device has pitch 
angle q = 45° at the mid - plane, where B = 0.7T calculate 
Larmar radius.

  EH$ {XK© {db¶ Xn©U ¶wp³V ‘| 20 –KeV S²>¶yQ´>moZ H$m ‘Ü¶ YamVb 
na {nM H$moU q = 45°  h¡ B = 0.7T  {Og‘| h¡& bm‘©a {ÌÁ¶m H$m ‘mZ 
kmV H$s{O¶o&

 (iii) Write full set of ideal MHD equations.
  AmXe© MHD g‘rH$aUm| Ho$ gånyU© g‘yho H$mo {b{I¶o&

 (iv) What are the instabilities in a pinched plasma column?
  {nÝM ßbmO‘m ñVå^ ‘| ApñWaVm¶| ³¶m h¡?
 (v) Write common characteristics of parametric instabilities.
  n¡am‘{Q´>H$ ApñWaVmAm| Ho$ gm‘mÝ¶ JwUY‘© {b{I¶o&

 (vi) For a cavity volume V = 1 cm3 calculates the numbers of modes 
that fall within a bandwidth Dλ = 10nm centered at λ = 600nm.

  1 cm3 Am¶VZ Ho$ H$moQ>a ‘| {dYmAm| H$s g§»¶m kmV H$s{OE Omo 
Dλ = 10nm d¡ÊS>{dS>W na λ = 600nm na Ho$pÝÐV h¡&

 (vii) What is optical fiber? Write some advantages of optical fiber.
  àH$mer¶ VÝVw ³¶m h¡? àH$mer¶ VÝVw Ho$ Hw$N> ’$m¶Xo {b{IE&
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 (viii) Define population inversion.
  OZg§»¶m ì¶wËH«$‘ H$mo n[a^m{fV H$s{O¶o&

 Section - B 4 × 8 = 32
(Short Answer Type 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$Ýhr Mma àíZm| Ho$ 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$mo§ H$m h¡&

2) What do you mean by plasma instability? Discuss in brief about the 
courage instability.

 ßbmÁ‘m ApñWaVm go ³¶m g‘PVo h¢? gm¡goO ApñWaVm H$m g§{jßV dU©Z 
{b{I¶o&

3) What is Kink instability? Explain.
 {H$ÝH$ ApñWaVm ³¶m h¡? g‘PmB¶o&

4) Write a note on production of Plasma.
 ßbmÁ‘m CËnmXZ na {Q>ßnUr {b{IE&

5) Write dispersion relation between w and k for wave that propagate 
parallel to the magnetic field and explain result graphically.

 w Ed§ k Ho$ ‘Ü¶ Cg {S>ñnaOZ gå~ÝY H$mo {b{I¶o {Og‘| Va§J Mwå~H$s¶ 
joÌ Ho$ g‘mÝVa g§MaU H$a ahr h¡& gå~ÝY H$mo AmaoI Ûmam ñnîQ> H$s{O¶o&

6) What is two stream instability? Write it’s dispersion relation and 
explain the result.

 Û¡ Ymam ApñWaVm ³¶m h¡? BgHo$ {djonU gyÌ H$mo {b{I¶o VWm BgH$mo 
g‘PmB¶o&



857

MPH-09 / 1000 / 5 (4) (Contd.)

7) What is Landau damping? Explain.
 bÝS>m°D$ Ad‘ÝXZ ³¶m h¡? g‘PmB¶o&

8) Explain the difference between spatial and temporal coherence.
 ñWm{ZH$ Ed§ g‘m{‘H$ gwg§JVVm ³¶m h¡ g‘PmB¶o&

9) What is four - level laser scheme? Explain with the suitable diagram.
 Mma ñVa boOa ¶moOZm ³¶m h¡? Cn¶w³V {MÌm| Ho$ ghm¶Vm go g‘PmB¶o&

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

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

(IÊS> - g)
(XrK© CÎmar¶ àíZ)

{ZX}e  : {H$Ýhr Xmo àíZm| Ho$ CÎma Xr{OE& AnZo CÎma A{YH$V‘ 500 eãXm| ‘| 
n[agr{‘V H$s{OE& àË¶oH$ àíZ 16 A§H$mo H$m h¡& 

10) Prove that the electrostatic plasmas wave 
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 where KB is Bolzmann constant;  can also be written as 
 w2 = w2

pe (1 + 3k2 λ2
De) and show over what range of the dispersion 

relation is valid. Plot the dispersion w(k) versus k for both negative 
and positive k.

 {gÕ H$s{O¶o H$s d¡ÚwV ñW¡{VH$ ßbmÁ‘m Va§J Ho$ {b¶o 

 w w
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= +  

 Ohm± KB ~moëQ>mO‘g {Z¶Vm§H$ h¡, H$mo {ZåZ àH$ma go {bIm Om gH$Vm 
h¡& w2 = w2

pe (1 + 3k2 λ2
De) VWm ñnîQ> H$s{O¶o H$s ¶h {díbofU gå~ÝY 
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{H$Z gr‘mAm| ‘| d¡Y h¡& YZmË‘H$ Ed§ G$UmË‘H$ k Ho$ {b¶o w(k) Ed§ k Ho$ 
‘Ü¶ AmaoI ItMr¶o&

11) Show that if a Bennett pinch equilibrium has Jz independent of r, 
then the azimuthal  magnetic field is of the form Bq(r) = Bq(a) r/a.

 {gÕ H$s{O¶o H$s ~oÞoQ> {nÝM gmå¶mdñWm ‘| Jz H$m ‘mZ r na AZm{lV  
hmo Vmo EoOrå¶yWb Mwå~H$s¶ joÌ Bq(r) = Bq(a) r/a  hmoJm&

12) Derive expression for output energy and pulse duration that apply to 
a Q-Switched three - level laser.

 {ÌñVa boOa Q-pñdM Ho$ {b¶o {ZJ©‘ D$Om© Ed§ ßbg H$mb H$m gyÌ kmV 
H$s{O¶o&

13) What are the pumping mechanisms for Lasers? Also explain the 
wave guide carbon dioxide laser.

 boOa Ho$ {bE nånÝZ {d{Y¶m± ³¶m hmoVr h¢? Va§J nWH$ H$m~©Z S>mB 
Am³gmBS> boOa H$mo g‘PmBE&


