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ßbmÁ‘m ^m¡{VH$s Ed§ boOa

Paper - MPH-09
Time : 3 Hours ] [ Max. Marks :- 80

Note: The question paper is divided into three sections A, B and C. Write 
answers as per the given instructions. Calculators are not allowed. 

{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& Ho$bHw$boQ>a H$s AZw‘{V 
Zht h¡&

 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) What do you mean by quasi-neutrality condition of plasma?
  ßbmO‘m Ho$ H$ën-CXmgrZVm go ³¶m g‘PVo h¢?

 (ii) What is Debye length? Write it's essential formula.
  S>o~mB© bå~mB© ³¶m h¡? Amdí¶H$ gyÌ H$mo {b{IE&

 (iii) What are controlled thermonuclear reaction? Give one example.
  {Z¶§{ÌV Vm{n¶Zm{^H$ A{^{H«$¶mE± ³¶m h¢? EH$ CXmhaU Xr{OE&

	 (iv)	 What	do	you	understand	by	magnetic	flux	freezing?
  Mwå~H$s¶ ’$b³g O‘md go Amn ³¶m g‘PVo h¢?

 (v) Calculate the speed of an Alfven wave in the Earth’s ionosphere. 
(ne = 105 cm–3, B = 0.5 Gauss)

  n¥Ïdr Am¶Z‘ÊS>b ‘| Eoë’$doZ Va§J H$s Mmb H$m ‘mZ kmV H$s{OE&
  (ne = 105 go‘r–3 Ed§ B = 0.5 JmCg)

	 (vi)	 Define	upper	hybrid	frequency.	Write	it’s	formula.
  CÀMñVa g§H$a Amd¥{Îm ³¶m h¡? BgHo$ {bE Amdí¶H$ gyÌ {b{IE&

 (vii) Why we use three and four level laser schemes?
  h‘ V¥Vr¶ Ed§ MVwW© ñVa boOa ñH$s‘ H$m Cn¶moJ ³¶mo§ H$aVo h¢?

 (viii) What are stable and unstable resonators?
  pñWa Ed§ ApñWa AZwZmXH$ ³¶m h¡?

 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.
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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) Write the equation of motion of guiding center for the direction 
parallel	to	magnetic	field	and	prove	that	the	motion	is	sinusoidal.

 Mwå~H$s¶ joÌ Ho$ g‘mÝVa {Xem Ho$ {bE ‘mJ©Xe©H$ Ho$ÝÐ H$s J{V g‘rH$aU 
{b{I¶o VWm {gÕ H$s{OE H$s J{V Á¶md{H«$¶ hmoVr h¡&

3)	 Deduce	the	equation	of	motion	of	continuity	of	an	ideal	fluid.
 AmXe© Ðd H$s J{V g‘rH$aU H$s CËn{Îm H$s{OE&

4) What are the instabilities in a pinched plasma column? Explain.
 g§Hw${MV ßbmO‘m ñVä¶ ‘| H$m¡Z H$m¡Zgr ApñWaVm¶| hmoVr h¢? g‘PmBE&

5) Show that phase velocity of the wave propagating normal to external 
magnetic	field	BO	is	v v v

p s A

2 2 1
2= +` j

 {gÕ H$s{OE H$s ~mø Mwå~H$s¶ joÌ Ho$ A{^bå~dV {Xem ‘| g§Mm[aV Va§J 
H$m H$bm doJ v v v

p s A

2 2 1
2= +` j  hmoVm h¡&

6) Write dispersion relation for wave propagating parallel to the 
magnetic	field	and	explain	the	result	with	the	help	of	w-k	curve.

 Mwå~H$s¶ joÌ Ho$ g‘mÝVa g§M[aV Va§J Ho$ {bE {djonU gå~ÝY {b{IE 
VWm w-k dH«$ Ho$ Ûmam Bg gå~ÝY H$mo g‘PmBE&

7)	 What	is	Ponderomotive	potential?	Explain	it’s	physical	significance.
 nmoÝS>amo‘mo{Q>d {d^d ³¶m h¡? BgHo$ ^m¡{VH$ ‘hËd H$m g‘PmB¶o& 

8)	 Give	the	brief	account	of	Einstein’s	coefficients	A	and	B.
 AmB-gQ>m°B©Z Ho$ JwUm§H$m| A VWm B H$m g§{jßV {ddaU {b{IE&
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9) Using Maxwell equations deduce the following relation of dielectric 

tensor in a medium of conductivity v  :-  i
1

0

f
f ~
v= +

 ‘o³gdob g‘rH$aUm| H$m Cn¶moJ H$aVo hþE v MmbH$Vm Ho$ {bE namd¡ÚwVm§H$ 

à{Xe Ho$ {bE {ZåZ gå~ÝY ì¶wËnÝZ H$[aE& i
1

0

f
f ~
v= +

 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¡& 

10)	 Discuss	the	motion	of	electron	in	a	magnetic	field	that	varies	with	
time and discuss the condition of curvature drift.

 g‘¶m{lV Mwå~H$s¶ joÌ ‘| Bbo³Q´>m°Z H$s J{V H$s J{V H$s ì¶m»¶m H$s{OE 
VWm Cg eV© H$s {ddoMZm H$s{OE {Og‘| Bbo³Q´>mZ H$m d«H$s¶ S´>râQ> hmoVm 
h¡&

11) What do you mean by normal modes? Discuss the normal modes of 
un-magnetized	plasma.

	 A	20	KeV	deutron	in	a	large	mirror	fusion	device	with	magnetic	field	
B = 0.7T has pitch angle 45ci =  Calculate Larmor radius.

 gm‘mÝ¶ {dYmAm| go ³¶m A{^àm¶ h¡? AMwå~H$s¶ ßbmO‘m Ho$ {bE gm‘mÝ¶ 
{dYmAm| H$s ì¶m»¶m H$s{OE& XrK© Xn©U g§b¶Z {OgHo$ Mwå~H$s¶ joÌ H$m 
‘mZ B = 0.7T h¡ ‘| 20 KeV L²>¶yQ´>moZ H$m {nMH$moU 45ci =  hmo Vmo bma‘a 
Amd¥{Îm H$m ‘mZ kmV H$s{OE&
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12) What are Alfven waves? How do they differ from sound waves? Find 
the equations and phase velocity of Alfven  wave in an incompressible 
fluid	propagating	parallel	t.	external	magnetic	field	Bo.

 Eoë’$doZ Va§Jo ³¶m h¢? ¶o Üd{ZVa§Jm| go {H$g àH$ma {^ÝZ h¢& Ag§nrS²>¶ 
Ðd ‘| ~mø Mwå~H$s¶ joÌ Bo Ho$ g‘mÝVa g§aMaU H$aZodmbr Eoë’$doZ Va§J 
H$m H$bm doJ kmV H$s{OE&

13)	 Derive	the	formula	of	steady	state	gain	coefficient	for	a	three-level	
laser and write expression for the saturation intensity.

 {Ì-ñVar¶ boOa Ho$ {bE ñWm¶r AdñWm bãYVm JwUm§H$ H$m gyÌ ì¶wËdÞ 
H$s{OE VWm g§V¥ßV Vrd«Vm Ho$ ì¶§OH$ H$mo {b{I¶o&


