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Note:	 The question paper is divided into three sections A, B and C. 
Write answers as per the given instructions. Calculators are not 
allowed. In case of any discrepancy, English version will be 
final for all purpose.

{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$s AZw‘{V 
Zht h¡& {H$gr ^r àH$ma H$s {dg§JVVm H$s pñW{V ‘| A§J«oOr ê$n hr 
ApÝV‘ ‘mZm OmEJm&

	 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.
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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)	 What are boundary conditions that the fields , ,E D B  and 
H  have to satisfy at a boundary between two different 
media?

		  Xmo {d{^ÝZ ‘mÜ¶‘m| Ho$ ‘Ü¶ H$s gVh na , ,E D B  VWm HH$mo 
g§VwîQ> H$aZo dmbr Amdí¶H$ ~mCÝS´>r eVm] gr‘m eVm] H$mo Cëbo{IV 
H$a|&

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

		  {dÚwV Mwå~H$s¶ joÌ E  VWm B  H$mo do³Q>a (g{Xe) {d^d A  VWm 
ñHo$ba {d^d z Ho$ Ûmam {H$g àH$ma g§~§{YV h¡? Cëbo{IV H$a|&

	 (iii)	 Use Gauss’s theorem to prove that electric field at the 
surface of a conductor is normal to the surface and has a 
magnitude f

0

v , where v  is the charge per unit area on the 
surface.

		  JmCg Ho$ {Z¶‘ Ho$ Ûmam ¶h à{Vnm{XV H$a| {H$ MmbH$ gVh {Og 
na àîR> Amdoe KZËd v   h¡, na {dÚwV joÌ H$s Vrd«Vm f

0

v  h¡ VWm 
¶h gVh Ho$ A{^bå~dV h¡&

	 (iv)	 Write Maxwell’s equations for EM fields in homogeneous 
and isotropic medium.

		  g‘m§Jr VWm g‘X¡{eH$ ‘mÜ¶‘ Ho$ {b¶o {dÚwV-Mwå~H$s¶ joÌm| Ho$ 
{b¶o ‘o³gdob g‘rH$aU {bI|&
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	 (v)	 State Poynting’s theorem.
		  nmo¶pÝQ>¨J à‘o¶ H$mo n[a^m{fV H$a|&

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

	 (vii)	 What is Zeeman effect? 
		  µOr‘mZ à^md ³¶m h¡?

	 (viii)Define Bohr magneton and write its value. 
		  ~moha ‘¡½ZoQ>m±Z H$s n[a^mfm H$a| VWm BgHo$ ‘mZ H$mo {bI|&

	 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)	 Using the basic equations of magnetostatics deduce that the 
vector potential A  in the coulomb gauge satisfies the Poisson’s 
equation A J2

0d n=- . What is the solution for A ?
	 pñWa Mwå~{H$ (‘¡½ZoQ>moñQ>o{Q>³g) Ho$ ‘yb g‘rH$aUm| H$m Cn¶moJ H$aHo$ 

g{Xe (do³Q>a) {d^d A  Ho$ {b¶ Hy$bm‘ JoO ‘| nmogm§ (nmoBgZ) g‘rH$aU 
A J2

0d n=-  àmßV H$a|& A  Ho$ {b¶o Bg g‘rH$aU H$mo hb ^r H$a|§&
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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$aUm| H$s ghm¶Vm go {dÚwV Mwå~H$s¶ joÌ D$Om© VWm Cg‘| 
{Z{hV> H$Um| H$s D$Om© Ho$ ~Õ {ZH$m¶ Ho$ D$Om© g§ajU {Z¶‘ {ZJ‘Z H$amo&

4)	 Explain the phenomenon of reflection and transmission at 
normal incidence for electromagnetic waves in matter with 
equations.

	 A{^bå~dV AmnmVr {dÚwV Mwå~H$s¶ Va§Jm§o Ho$ nXmW© H$s gVh go namdV©Z 
VWm n[aJ‘ (nmaJ‘Z) H$s ì¶m»¶m g‘rH$aUm| Ûmam H$a|&

5)	 Derive an expression for the power radiated by an accelerated 
charge q. 

	 Ëd[aV Amdoe q  Ho$ Ûmam {dH${gV D$Om© à{V goH§o$S> H$m ì¶§OH$ àmßV H$a|&

6)	 Explain normal and anomalous Zeeman effect.
	 gm‘mÝ¶ VWm EZmo‘obg ({dg§JV) µOr‘mZ à^md H$s ì¶m»¶m H$a|&

7)	 Explain rotational spectra of diatomic molecules. Treat diatomic 
molecule as a rigid rotator. Draw energy level diagram and show 
transitions. How does this spectrum differ from the observed 
one? 

	 {Ûna‘mpÊdH$ AUw H$m KyUu ñno³Q´>‘ H$s ì¶m»¶m H$a|& {Ûna‘mpÊdH$ AUw H$mo 
EH$ Ñ‹T> KyU©H$ Ho$ Vwë¶ ‘mZ|& D$Om© ñVa AmaoI Ho$ Ûmam ñno³Q´>‘r aoImAm| 
H$mo àX{e©V H$a|& ¶h ñno³Q´>‘ à¶moJm| Ûmam nm¶o OmZodmbm ñno³Q´>‘ go {H$g 
àH$ma {^ÝZ h¡, {ddoMZm H$a|&
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8)	 Explain with a neat diagram the working of IR double beam 
spectrophotometer.  

	 ñdÀN> {MÌÛmam Ada³V (IR) {Û {H$aU ñno³Q´>mo’$moQ>mo‘rQ>a H$s H$m¶©{d{Y 
g‘PmBE&

9)	 Explain theory of vibrational-rotational spectra of diatomic 
molecules. Explain the formation of bands. 

	 {Ûna‘mpÊdH$ AUw H$m dmB~«oeZb - amoQ>oeZb ñno³Q´>‘ Ho$ {gÕmÝV H$ånZ 
KyU©Z go ì¶m»¶m H$a|& ñno³Q´>‘ ‘| ~|S> ~ZZo H$s ì¶m»¶m H$a|&

	 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)	 What is Raman effect? Give classical or quantum theory of 
Raman effect. 

	 a‘Z à^md ³¶m h¡? a‘Z à^md H$s ³bmgrH$b ¶m ³dmÝQ>‘ ì¶m»¶m H$a|&
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11)	 (i)	� What is Born-Oppenheimer approximation? Discuss its 
significance in the molecular spectra.

		�  ~m±Z©-AmnoZhmB‘a Eàmo³gr‘oeZ ³¶m h¡? AmpÊdH$ ñno³Q´>‘ Ho$ g§~§Y 
‘| BgH$m ³¶m ‘hÎd h¢? BgH$s {ddoMZm H$a|& 

	 (ii)	 Discuss the isotope effect on the vibrational spectra.
		�  H$ånÞ ñno³Q´>‘ ‘| hmoZo dmbo g‘ñWm{ZH$ (AmBgmoQ>m°n) B’o$³Q> H$s 

ì¶m»¶m H$a|&

12)	 Derive an expression for the Lienard-Wiechert potentials from 
a point charge moving along a given trajectory. Also calculate 
the intensities of the electric and magnetic fields from these 
potentials. 

	 bmBZmS>© {dMmQ>© {d^d Ho$ {b¶o, Omo {H$ EH$ J{V‘mZ {~ÝXþ Amdoe Ho$ Ûmam 
CËnÝZ hþE h¢, ì¶§OH$ àmßV H$a|& BZ {d^dm| Ho$ Ûmam ì¶wËnÞ {dÚwV VWm 
Mwå~H$s¶ joÌm| H$s Vrd«Vm H$s JUZm H$a|&

13)	 Write Maxwell’s equations for a monochromatic field. Deduce 
the wave equation propagating in an infinite homogeneous 
medium. If the medium is non-absorbing (transparent) and 
homogeneous, then find the refractive index of the medium. 
What will happen to the EM field if the medium is conducting? 

	 EH$dUu¶ {dÚwV Mwå~H$s¶ joÌ Ho$ {bE ‘o³gdob g‘rH$aU {bI|& BZ 
g‘rH$aUm| Ho$ Ûmam {H$gr ‘mÜ¶‘ ‘| àJm‘r Va§J g‘rH$aU àmßV H$a|& 
‘mÜ¶‘ AZÝV bå~mB© H$m g‘m§Jr ‘mÜ¶‘ h¡& ‘mÜ¶‘ H$m AndV©Zm§H$ H$m 
ì¶§OH$ àmßV H$a|& ¶{X ‘mÜ¶‘ gwMmbH$ hmo Vmo Bg ‘mÜ¶‘ ‘| {H$g àH$ma 
go {dÚwV Mwå~H$s¶ joÌ g§M[aV hmoJm&


