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

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

 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)	 A	 continuous	 laser	 of	 wavelength	 λ	 =	 5000		Angstrom	 is	 
Q – switched into 0.6 ns pulses. Compute its coherent length.

  EH$ {Za§Va boOa, {OgH$s Va§JX¡¿¶© 	 λ	 =	 5000	A
o

 h¡, Ho$ Ûmam, 
Q – pñdM Ûmam, 0.6 ns H$s nëg àmßV hmoVr h¢& H$bm-g§~Õ 
bå~mB© H$s JUZm H$s{OE&

 (ii) A 10-W laser beam is focused to a spot of 1-mm diameter on a 
perfectly reflecting target. Calculate the radiation pressure on 
the target.

  EH$ 10-W Ho$ boOa H$m àH$me EH$ Q>mJ}Q> na ’$moH$g {H$¶m J¶m h¡& 
Q>mJ}Q> Ho$ ñnm°Q> H$m ì¶mg 1-mm h¡ VWm ¶h àH$me H$mo nyU© V¶m 
namdVu H$a boVm h¡& Q>mJ}Q> na AmnmVr ao{S>EeZ-Xm~ H$s JUZm H$a|&

 (iii) Describe the various applications of lasers in medicine.

  boOa H$s ‘o{S>{gZ Ho$ joÌ ‘| Cn¶mo{JVmAm| H$m CëboI H$a|&

 (iv) Calculate electron-plasma frequency for ionosphere plasma 
having plasma density n	=	1010 m–3.

  Am¶moZmopñ’$¶a ßbmÁ‘m Ho$ {bE Bbo³Q́>m°Z-ßbmÁ‘m Amd¥{Îm H$s JUZm 
H$s{OE ¶{X ßbmÁ‘m KZËd H$m ‘mZ n	=	1010 m–3 h¡&

 (v) Write the dispersion relation of a plane electromagnetic wave 
propagating through plasma. 

  ßbmÁ‘m ‘| àJm‘r {dÚwV-Mwå~H$s¶ Va§Jm| Ho$ {bE {S>ñne©Z-g§~§Y {bI|&
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 (vi) What is Magnetopause?
  ‘o½ZoQ>monm°O ³¶m h¡?

 (vii) What is the optical coherence?
  àH$m{eH$ gå~ÕVm ³¶m h¡?

 (viii) Calculate the cyclotron frequency for an electron in the Earth’s 
ionosphere at 300 km altitude, where the magnetic flux density 

0.5 10B 4#.
-  Tesla, considering that the electron moves at 

  the thermal velocity 
m
k T /1 2

d n ,	 with	 T	 =	 1000	 K,	 and	 k	 is	
Boltzmann constant 1.38 × 10–23	J/K.

  n¥Ïdr Ho$ 300 {H$‘r D±$MmB© na nmE OmZo dmbo Am¶Zmopñ’$¶a ‘| 
Mwå~H$s¶-âbo³g-KZËd 0.5 10B 4#.

-  Tesla h¡, VWm Bbo³Q´>m°Z 

H$s Vmnr¶ Mmb 
m
k T /1 2

d n , T	=	1000	K h¡& 1.38 × 10–23	J/K h¡& 

  gmB³bmoQ´>m°Z ’«$s³d|gr H$s JUZm H$s{OE&

 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$Ýht Mma àíZmo§ Ho$ 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) Define plasma. Derive an expression for the plasma frequency.
 ßbmÁ‘m H$mo n[a^m{fV H$s{OE& ßOmÁ‘m ’«$s³d|gr H$m ì¶§OH$ àmßV H$s{OE&
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3) What are basic requirements regarding temperature and plasma 
density so that thermonuclear fusion reaction is feasible? What is 
Lawson-criterion for a possible D-T fusion reaction? Explain in brief 
the magnetic and inertial confinement of the plasma.

 W‘mo©Ý¶yp³b¶a â¶yOZ [aE³eZ Ho$ {bE Amdí¶H$ Vmn VWm ßbmÁ‘m KZËd 
³¶m hmoZo Mm{hE? D-T â¶yOZ [aE³eZ Ho$ {bE bmdgZ eV© H$m CëboI 
H$s{OE& g§jon ‘| ßbmÁ‘m H$m ‘oJZo{Q>H$ VWm BZ{e©¶b H$Ý’$mBZ‘|Q> H$s 
ì¶m»¶m H$s{OE&

4) What do you mean ambipolar diffusion?
 Epå~nrba {dgaU go AmnH$m ³¶m VmËn¶© h¡?
5)	 Show	that	the	dielectric	constant	of	a	uniform	plasma	in	the	absence	

 of magnetic field is 
~

1 2

2
p

e
~

= - .

 {gÕ H$s{OE {H$ ¶y[Z’$m°‘© ßbmÁ‘m H$m S>mBBbop³Q´>H$ {Z¶Vm§H$  H$m ‘mZ 

 Mwå~H$s¶ joÌ H$s AZwnpñW{V ‘| 
~

1 2

2
p

e
~

= -  hmoJm&

6) Discuss the equilibrium of a perfectly conducting fluid (plasma) at 
rest in a constant magnetic field.

 nyU© én go H§$S>p³Q>¨J âbwBS> (ßbmÁ‘m) H$s gmå¶mdñWm H$m pñWa Mwå~H$s¶ 
joÌ H$s CnpñW{V ‘| {ddoMZm H$s{OE&

7) Describe He-Ne laser. Show laser transition on the energy level 
diagram. Derive expression for the gain coefficient.

 He-Ne boOa H$m dU©Z H$a|& D$Om© AmaoI Ûmam boOa g§H«$‘Êm àX{e©V 
H$s{OE& JoZ JwUm§H$ H$m ì¶§OH$ àmßV H$s{OE&

8) What do you mean by Fabry-Perot Resonator?
 ’o$~«r noaQ> aoOmoZoQ>a go AmnH$m ³¶m VmËn¶© h¡?
9) Explain wave propagation through optical fiber.
 àH$mer¶ ’$mB~a go Va§J g§MaU H$mo g‘PmBE&
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 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$Ýht Xmo àíZm| Ho$ CÎma Xr{OE& AmnH$mo AnZo CÎma H$mo A{YH$V‘ 
500 eãXm| ‘| n[agr{‘V H$aZm h¡& àË¶oH$ àíZ 16 A§H$m| H$m h¡& 

10)  What do you mean by Faraday rotation in plasma. Explain it in detail.

  ßbmÁ‘m ‘| ’¡$amS>o KyU© go AmnH$m ³¶m VmËn¶© h¡? Bgo {dñVma go g‘PmBE?

11) Describe the Excimer Lasers.
 E³gmB‘a boOa H$m dU©Z H$s{OE&

12) Describe the Alfven waves in plasma.
 ßbmÁ‘m ‘| Amë’$doZ Va§Jm| H$m dU©Z H$s{OE&

13) (a)  Suppose the magnetic field along the axis of a magnetic mirror 
is given by  z1B Bz 0

2 2
a= +_ i, 

	 	 	If	an	electron	at	z	=	0	has	a	velocity	given	by	 3 1.5 ,v v v2 2 2
II= = =  

at what value of z is the electron reflected?

 (a)  Mwå~H$s¶ Xn©U H$m Mwå~H$s¶ joÌ g‘rH$aU z1B Bz 0
2 2
a= +_ i go 

n[a^m{fV h¡&
   ¶{X H$moB© Bbo³Q´>m°Z H$m doJ z	 =	 0 na 3 1.5 ,v v v2 2 2

II= = =  go 
n[a^m{fV h¡& z Ho$ {H$g ‘mZ na Bbo³Q´>m°Z namd{V©V hmoH$a bm¡Q>oJm?

 (b) What do you understand by Plasma Propulsion?

   ßbmÁ‘m àmoßbOZ go AmnH$m ³¶m VmËn¶© h¡?


