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Note: The question paper is divided into three sections A, B and C. 
Write answer as per the given instructions.

{ZX}e : ¶h àíZ-nÌ "A', "~' Am¡a "g' VrZ IÊS>m| ‘| {d^m{OV h¡& àË¶oH$ 
IÊS> Ho$ {ZX}emZwgma àíZm| H$m CÎma Xr{OE&

 Section - A 8 × 2 = 16
Very Short Answer Type Questions (Compulsory)

Note: Answer all questions. As per the nature of the question 
delimit your answer in one word, one sentence or maximum 
upto 30 words. Each question carries 2 marks.

 IÊS> - "A'
A{V bKw CÎma dmbo àíZ (A{Zdm¶©)

{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 Xmo A§H$m| H$m h¡&
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1) (i) Write an expression for the force on a charge q moving 
with velocity v  in a magnetic field B . Also show that 
a constant magnetic field does not do any work on the 
charge. 

  Amdoe q, Omo {H$ Mwå~H$s¶ joÌ B  ‘o v  doJ go J{V‘mZ h¡, na bJZo 
dmbo ~b H$m ì¶§OH$ {bI|& ¶h ̂ r {gÕ H$ao {H$ pñWa Mwå~H$s¶ joÌ 
Ho$ H$maU q Amdoe na H$moB© H$m¶© Zht {H$¶m OmVm&

 (ii) Define the Poynting vector and write its formula. 
  nmo¶pÝQ>¨J g{Xe H$mo n[a^m{fV H$amo VWm BgH$m gyÌ {bImo&

 (iii) Write the equation of continuity. Give its physical 
significance. 

  'gVV àdmh' H$mo àX{e©V H$aZo dmbo gmÝVË¶ g‘rH$aU H$mo {bI|& 
BgH$s ^m¡{VH$ gmW©H$Vm H$m CëboI H$a|&

 (iv) ‘‘A uniformly (uniform velocity) moving charge does not 
radiate’’. Explain this fact on physical grounds. 

  ""EH$ Amdoe Omo {H$ g‘mZ doJ go J{V‘mZ h¡, D$Om© {dH$[aV Zht 
H$aVm h¡'' Bg VÏ¶ H$s ^m¡{VH$ AmYma na {ddoMZm H$arE&

 (v) Which of the following spectra O2 molecules may exhibit? 
  O2 AUw {ZåZ ‘| go H$m¡Zgm ñno³Q´>‘ Xem© gH$Vm h¡?
  (a) Infrared spectra 
   Ada³V ñno³Q´>‘
  (b) Microware spectra 
   gyú‘ Va§J ñno³Q´>‘
  (c) Raman spectra 
   a‘Z ñno³Q´>‘
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 (vi) Pure rotational spectra of diatomic molecules in which of 
the following region lie, choose the correct answer. 

  {Ûê$n‘mpÊdH$ AUw H$m KyU©Z ñno³Q´>m {Og ñno³Q´>‘r namg ‘| hmoVm 
h¡, dh H$m¡Zgm hmo gH$Vm h¡…

  (a) Far infrared region 
   {XK© Ada³V ñno³Q´>‘
  (b) Visible region
   Ñí¶ ñno³Q´>‘
  (c) Near infrared region  
   {ZH$Q> Ada³V ñno³Q´>‘

 (vii) 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¡?

 (viii)Write the ground electronic state of H-atom. 
  hmBS´>moOZ na‘mUw H H$s "‘yb Bbo³Q´>m{ZH$ AdñWm' H$mo {bI|&

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

Note: Answer any four questions. Each answer should be given 
in 200 words. Each question carries 8 marks.

(IÊS> - ~)
(bKwÎmamË‘H$ àíZ)

{ZX}e : {H$Ýht Mma àíZm| Ho$ CÎma Xr{OE& AmnH$mo AnZo CÎma H$mo A{YH$V‘ 
200 eãXm| ‘| n[agr{‘V H$s{OE& àË¶oH$ àíZ 8 A§H$m| H$m h¡&
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2) State and prove Poynting’s theorem. 
 nmo¶pÝQ>¨J à‘o¶ H$mo n[a^m{fV H$amo VWm Bg à‘o¶ H$s ì¶wËn{Îm ^r Xmo&

3) Write Maxwell equations in homogeneous and isotropic media. 
Also write the relationship between D  and E   and also between  
B  and H . 

 ‘o³gdob Ho$ g‘rH$aUm| H$mo g‘m§Jr VWm g‘X¡{eH$ nXmW© Ho$ {b¶o {bIo& 
gmW hr D  VWm E  Ho$ ‘Ü¶ g§~§Y Am¡a B  VWm H  Ho$ ‘Ü¶ g§~§Y ^r 
{bI|&

4) Differentiate between displacement current and conduction 

current. In a material for which 5.0 m
simenσ=   and ,r 1! =  

the electric field intensity is E = 250 sin t m
v1010 a k. Find 

the conduction and displacement current densities, and the 

frequency at which they have equal magnitudes. 

 8.85 10 /F mGiven 0
12! #= -a k

 {dñWm{nV Ymam VWm MmbH$ Ymam ‘| ³¶m A§Va h¡? EH$ nXmW© H$m 

MmbH$Vm JwUm§H$ (conductivity) 5.0 m
simenσ=   h¡ VWm  ,r 1! =  

h¡& Bg‘| EH$ {dÚwV joÌ E = 250 sin t m
v1010 a k h¡& MmbH$ VWm 

{dñWmnZYmam KZËdm| H$s JUZm H$am|& {H$g Amd¥{Îm na ¶o XmoZm§o g‘mZ 

hmoJo? {X¶m h¡… . m
F8 85 100

12#! = -a k
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5) Derive equations that determine vector potential A  and scalar 
potential f in presence of source current j  and charge density 

. Write solution for A r_ i  and rf _ i

 g{Xe (do³Q>a) {d^d A  VWm ñHo$ba (A{Xe) {d^d f Ho$ {b¶o ómoV 

Ymam YZËd j  VWm Amdoe KZËd  H$s CnpñW{V ‘| AdH$bZ g‘rH$aU 

àmá H$amo&  A r_ i  VWm rf _ i H$m hb ^r {bIo&

6) Explain rotational spectra of diatomic molecule. How can you 
determine moment of inertia of the molecule with the help of 
rotational spectra. 

 {Ûng‘m{ÊdH$ AUw H$m KyUu ñno³Q´>m H$s ì¶m»¶m H$am|& BgH$s ghm¶Vm go 
{Ûng‘mpÊdH$ AUw H$m O‹S>Ëd AmKyU© H¡$go kmV H$amoJo?

7) Write a note on Zeeman effect.
 {µO‘mZ à^md na {Q>ßnUr {bImo&

8) Write a note on vector atom model.
 (g{Xe na‘mUw) do³Q>a-EQ>‘ ‘m°§S>b na {Q>ßnUr {bImo&

9) Explain with the help of energy level diagram the formation of 
vibrational-rotational spectra. 

 D$Om© ñVa AmaoI H$s ghm¶Vm go H$ånZ-KyU©V ñno³Q´>m H$s CËn{Îm H$s 
ì¶m»¶m H$amo&
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 Section - C 2 × 16 = 32
(Long Answer Questions)

Note: Answer any two questions. You have to delimit your 
each answer maximum 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) Explain Raman effect on the basis of classical theory. What are 
applications of Raman effect? 

 {Magå‘V {gÕmÝV Ho$ AmYma na a‘Z à^md H$s ì¶m»¶m H$a|& a‘Z à^md 
H$s Cn¶mo{JVm ³¶m h¡?

11) Explain reflection and refraction of electromagnetic waves on 
the basis of electrogenetic wave theory. 

 {dÚwV Mwå~H$s Va§Jm| H$m namdV©Z VWm AndV©Z H$m {dÚwV Mwå~H$s¶ Va§J 
{gÕmÝV Ho$ AmYma na {ddoMZm H$ao&  

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

 EH$ Ëd[aV Amdoe Ho$ H$maU CËg{O©V D$Om© à{VgoH§§o$S> (ep³V) H$m ì¶§OH$ 
àmßV H$a|&

13) Explain with block diagram, the laser Raman spectrometer 
and outline the advantages of using laser as a Raman source. 
Distinguish between IR and Raman spectra.

 ãbm°H$ {MÌ H$s ghm¶Vkm go "boga-a‘Z-ñno³Q´>mo‘rQ>a' H$s ì¶m»¶m H$amo& 
a‘Z-ómoV Ho$ ê$n ‘| boga H$s Cn¶mo{JVm H$m dU©Z H$a|& IR VWm a‘Z 
ñno³Q´>m Ho$ ‘Ü¶ AÝVa H$mo ~VmE|&


