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Note:	 The question paper is divided into three sections A, B and C. Write 
answers as per the given instructions. In case of any discrepancy, the 
English Version will be final for all purposes. Check your paper code 
and paper title before starting the paper. Calculators are not allowed.

{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& {H$gr ^r {dg§J{V 
H$s pñW{V ‘| A§J«oOr ê$n hr ApÝV‘ ‘mZm Om¶oJm& àíZ nÌ ewê$ 
H$aZo go nyd© àíZnÌ H$moS> d àíZnÌ erf©H$ Om±M bo& Ho$bHw$boQ>a H$s 
AZw‘{V Zht h¡&

	 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 mark.
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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$ H$m h¡&

1)	 (i)	 In electrostatics scalar potential, V = (ax2+5x), then what is the 
value of the volume charge density? Here a is constant.

		  pñWa {dÚwVH$s ‘| A[Xe {d‘d V = (ax2+5x) h¡, V~ Am¶VZ Amdoe 
KZËd H$m ‘mZ ³¶m hmoJm? ¶hm± a AMa h¡&

	 (ii)	 Write equation of continuity. Give its physical significance. 
		  gmÝVË¶ g‘rH$aU H$mo {bIo& BgH$s ^m¡{VH$ gmW©H$Vm H$m CëboIZ 

H$a|&

	 (iii)	 How are the electromagnetic fields E and B  are related to the 
vector potential A  and scalar potential z .

		  {dÚwV�Mwå~H$s¶ j¡Ì E  Ed B , g{Xe {d‘d A  VWm A{Xe {d‘d z
Ho$ Ûmam {H$g àH$ma gå~pÝYV h¡? Cëbo{IV H$a|&

	 (iv)	 Explain the term "retarded potentials". 

		  ""‘pÝXV {d‘dm|'' nX H$mo g‘PmAmo&

	 (v)	 State Franck - condon principle. 
		  ’|«$H$-H$m|ÝS>Z {gÕmÝV H$mo n[a^m{fV H$a|&

	 (vi)	 For Vibrational rotational spectra, write the selection rule about 
∆J for P branch. 

		  H$ånZ KyU©Z ñno³Q´>m Ho$ {bE P  emIm Ho$ {bE ∆J Ho$ ~mao ‘| M¶Z 
{Z¶‘ ³¶m h¡?
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	 (vii)	What is Raman effect?
		  a‘Z à^md ³¶m h¡?

	 (viii)	If we consider pure vibrational spectra in which energy is 
given by E n

2
1

'y= +` j. What is the energy gap between 
second excited. State and ground state energy levels. Where y  
is vibrational frequency and n is vibrational quantum number.

		  ¶{X ewÕ H$ånZ ñno³Q´>m ‘| D$Om© E n
2
1

'y= +` j Ûmam Xmo OmVr h¡ 
Vmo ¶hm± {ÛVr¶ CÎmo{OV D$Om© ñVa VWm ‘ybD$Om© ñVa Ho$ ‘Ü¶ D$Om© 
AÝVamb ³¶m hmoJm? Ohm± y  H$ånZ Amd¥{Îm E§d n H$ånZ ³dmÝQ>‘ 
g§»¶m h¡&

	 Section - B	 4 × 8 = 32
(Short Answer Type Questions)

Note:	 Answer any four question. 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 is displacement current? What is its physical significance? 
Write maxwell's equation that involves displacement current.

	 [dñWmnZ Ymam ³¶m hmoVr h¡? BgH$s ^m¡{VH$ gmW©H$Vm ³¶m h¡& {dñWmnZ 
Ymam go g§~§{YV ‘¡³gdob g‘rH$aU H$mo {bI|&
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3)	 Using Maxwell's equations deduce the law of conservation of energy 

for the closed system consisting of electromagnetic field and particles 

present in it. 

	 ‘o³gdob g‘rH$aUm| H$m Cn¶moJ H$aVo hþE {dÚwV Mwå~H$s¶ joÌ¶w³V'' 

Amdo{eV H$Umo Ho$ ""~ÝX'' {ZH$m¶ Ho$ {bE D$Om© ga§jU {Z¶‘ àmá H$a|&

4)	 Derive expression for Lienrd-Wiechart potentials for a moving point 

charge. What is significance of these potentials?

	 EH$J{Verb {~ÝXþ Amdoe Ho$ {bE {bZmS>©-{dMQ>© {d‘dm| H$m ì¶§OH$  ì¶wËnÞ 

H$a|& BZ {d‘dmo H$m ³¶m ‘hÎd h¡?

5)	 Explain theory of Vibrational-Rotational spectra of diatomic 

molecules.

	 {Û na‘mpÊdH$ AUwAm| Ho$ {bE H$ånZ KyU©V ñno³Q´>m H$s ì¶m»¶m H$a|&

6)	 Explain Paschen-Bak effect.

	 nmíMZ ~oH$ à^md H$mo g‘PmAmo&

7)	 What do you under stand dissociation energy? Explain it in the 

reference to electronic spectra.

	 {d¶moOZ D$Om© go AmnH$m ³¶m VmËn¶© h¡& Bbo³Q´>mo{ZH$ ñno³Q´>m Ho$ g§X^© ‘o 

Bgo g‘PmAmo&

8)	 Explain the Phenomenon of reflection and transmission at normal 

incidence for electromagnetic waves in matter with equations.

	 A{‘bå~dV AmnmVr {dÚwV Mwå~H$s¶ Va§Jmo Ho$ nXmW© H$s gVh go namdV©Z 

VWm nmaJ‘Z H$s ì¶m»¶m g‘rH$aUmo Ûmam H$a|&
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9)	 What are the common detectors that are use in IR double beam 
spectrometer? Explain them.

	 IR {Û {H$aU ñno³Q´>m‘rQ>a Ho$ {bE H$m¡Z go g§gyMH$ gm‘mÝ¶ VWm Cn¶moJ 
‘| {b¶o OmVo h¡& CÝh¡ g‘PmAmo&

	 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)	 (a)	 What do you mean by electrostatic energy? Derive the 
expression of electrostatic energy 0U E d

2
2d
x= #  for system 

of continuous charge distribution. 
		  pñWa {dÚwV D$Om© go AmnH$m ³¶m VmËn¶© h¡& gVV² Amdoe KZËd 

dmbo {ZH$m¶ Ho$ {bE pñWa {dÚwV D$Om© ì¶O§H$ 0U E d
2

2d
x= #  

ì¶wËnÞ H$amo&

	 (b) 	 Using the basic equations of magneto statics deduce that the vector 
potential A  in the coulomb gauge satisfies the Poisson's equation 

A Jo
2V n=- . What is the solution for A ? 

		  pñWa Mwå~H$s Ho$ ‘ybg‘rH$aUmo H$m Cn¶moJ H$a Ho$ àX{e©V H$amo {H$ 
Hy$bm‘ JoO ‘o g{Xe {d‘d A  nmoBgZ g‘rH$aU A Jo

2V n=-  H$mo 
g§VwîQ> H$aVm h¡& A  Ho$ {bE Bg g‘rH$aU H$m ³¶m hb h¡&
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11)	 Starting from the expression for Lineard-Wiechart potentials for a 
point charge, obtain expression for the electric and magnetic fields 
due to an arbitrarily accelerated point charge. Explain radiation 
resistance.

	 EH$ {~ÝXþ Amdoe Ho$ {bE {bZmS>©-{dMQ>© {d‘dm| H$mo Cn¶moJ ‘o boVo hþE, E‘ 
ñdopÀN>H$ Ëd[aV {~ÝXþ Amdoe Ho$ Ûmam CËnÞ {dÚwV Ed Mwå~H$s¶ j¡Ìmo Ho$ 
{bE ì¶§OH$ àmá H$s{OE& {d{H$aU à{V amonm H$s ì¶m»¶m H$s{OE&	

12)	 What is Zeeman effect ? Explain Zeeman effect in the experimental 
setup.

	 Or‘mZ à^md ³¶m h¡? Or‘mZ à^md H$mo àm¶mo{JH$ ì¶dñWm g{hV 
g‘PmAmo&

13)	 (a)	 What is Born-oppen heimer approximation? Discuss its 
significance in molecular spectra. 

		  ~m±Z-AmnoZ hmB‘a Eàmo³gr‘oeZ (g{ÞH$Q>Vm) ³¶m h¡? AmU{dH$ 
ñno³Q´>‘ ‘o BgH$s gmW©H$Vm H$s {ddoMZ H$ao&

	 (b)	 Explain the isotope effect in pure rotational spectra.
		  ewÕ KyU©Z ñno³Q´>m ‘| g§ñWm{ZH$  à^md H$mo g‘PmAmo&


