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

ZmoQ> :  ¶h àíZnÌ "A' "~' VWm "g' VrZ IÊS>m| ‘| {d^m{OV h¡& àË¶oH$ IÊS> Ho$ 
{ZX}emZwgma àíZm| Ho$ CÎma Xr{OE&

   Section - A 8 x 2 = 16

Note :  Answer all questions. As per the nature of the question you 

delimit your answer in one word, one sentence or maximum up 

to 30 words. Each question carries 2 marks.

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

ZmoQ> :  g^r àíZmo§ Ho$ CÎma Xr{OE& Amn AnZo CÎma H$mo àíZmZwgma EH$ 
eãX, EH$ dm³¶ ¶m A{YH$V‘ 30 eãXmo§ ‘o§ n[agr{‘V H$s{OE& 
àË¶oH$ àíZ 2 A§H$m| H$m h¡&
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1) (i) If the electrostatic potential is given by V x y z2 3 43 2= + +   

Then find the electric field (with unit) at the point (4, 1, 2). 

Here all units are in S.I.

  ¶{X pñWa {dÚwV {d^d V x y z2 3 43 2= + +  Ûmam {X¶m OmVm h¡ Vmo 

q~Xþ (4, 1, 2) na {dÚwV joÌ (BH$mB© g{hV) kmV H$amo& ¶hm± g^r 

BH$mB¶m± S.I. ‘| h¡&

 (ii) In magnetostatics, magnetic field is given by xi yjB α β= +t t 

By using the Ampere’s law in differential form, find the 

current density j .

  ¶{X pñWa Mwå~H$s ‘| Mwå~H$s¶ joÌ xi yjB α β= +t t Ûmam {X¶m 

OmVm h¡ Vmo Epån¶a Ho$ {Z¶‘ Ho$ AdH$b ê$n H$m Cn¶moJ H$aVo hþE 

Ymam KZËd j  kmV H$s{OE&

 (iii) If refractive index of the material is 3 , then find the Brewster 

angle.  

  ¶{X nXmW© H$m AndV©Zm§H$$ 3 , h¡ Vmo ~«yñQ>a H$moU kmV H$amo&

 (iv) If we consider a plane monochromatic electromagnetic wave 

having electric field ( )sinE kz t jE
0

ω= - t and  magnetic 

field. ( )sinc
E

kz t iB 0 ω=- - t. Then find the Poynting vector.

  ¶{X EH$ g‘Vb EH$dUu {dÚwV Mwå~H$s¶ Va§J H$m 

{dÚwV joÌ ( )sinE kz t jE
0

ω= - t VWm Mwå~H$s¶ joÌ 

( )sinc
E

kz t iB 0 ω=- - t h¡ Vmo nmo¶§qQ>J g{Xe kmV H$amo&
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 (v) If we consider pure vibrational spectra in which energy is 

given by E hv 2
1

e υ= +` j. What is the energy gap between 

second excited state and ground state energy levels? 

  ¶{X ewÜX H$ånZ ñno³Q´>m ‘o D$Om© E hv 2
1

e υ= +` j Ûmam Xr OmVr 

h¡ Vmo ¶hm± {ÛVr¶ CVo{OV D$Om© ñVa VWm ‘yb D$Om© ñVa Ho$ ‘Ü¶ 

D$Om© A§Vamb ³¶m hmoJm? 

 (vi) 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) Microwave spectra 

    gyú‘ Va§J ñno³Q´>‘
  (c) Raman spectra 

    a‘Z ñno³Q´>‘

 (vii) Consider the spectroscopic term 1F3. What are the values of S 

and L?

  ñno³Q´>moñH$mo{nH$ nX 1F3  H$mo {b{OE Vmo S  VWm L Ho$ ³¶m ‘mZ hm|Jo?

 (viii) If we consider the LS Coupling between 3p and 3d electrons. 

Find the possible values of L?

  ¶{X h‘ 3p VWm 3d Bbo³Q´>moZm| Ho$ ‘Ü¶ LS ¶w½‘Z na {dMma H$ao§ 

Vmo L  Ho$ g§^m{dV ‘mZ ³¶m hm|Jo?
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   Section - B 4 x 8 = 32
(Short Answer Questions)

Note :  Answer any 4 questions. Each answer should not exceed 
200 words. Each question carries 8 marks.

(IÊS> - ~)
(bKwCÎma dmbo àíZ)

ZmoQ> :  {H$Ýhr§ Mma àíZm| Ho$ CÎma Xr{OE& Amn AnZo CÎma H$mo A{YH$V‘  
200 eãXmo§ ‘| n[agr{‘V H$s{O¶o& àË¶oH$ àíZ 8 A§H$m| H$m h¡&

2) What do you mean Lienard - Wiechert potentials?

 {bZaS> {dMQ>© {d^d go Amn ³¶m g‘PVo hmo?

3) What do you mean by electrostatic energy? Derive the expression of 

electrostatic energy U E d2
0 2
ε

τ= w  for system of continuous charge 

distribution.

 pñWa{dÚwV D$Om© go AmnH$m ³¶m VmËn¶© h¡? gVV Amdoe KZËd dmbo 

{ZH$m¶ Ho$ {bE pñWa{dÚwV D$Om© ì¶§OH$ U E d2
0 2
ε

τ= w  ì¶wËnÝZ H$amo& 

4) Explain the Maxwell’s equations in matter?

 ‘o³gdob Ho$ g‘rH$aUm| H$mo nXmW© Ho$ {bE g‘PmAmo& 

5)  Write a note on vector model of quantization of orbital angular 

momentum in atom.

 na‘mUw ‘| H$jr¶ H$moUr¶ g§doJ Ho$ ³dm§{Q>H$aZ Ho$ g{Xe ‘mS>b na {Q>ßnUr 

{bImo& 
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6) What do you understand by dissociation energy? Explain it with 

reference to electronic spectra.

 [d¶moOZ D$Om© go AmnH$m ³¶m VmËn¶© h¡? Bbo³Q́>mo{ZH$ ñno³Q́>m Ho$ g§X ©̂ ‘| 

Bgo g‘PmAmo&

7)  Write a note on pure rotational spectra.

 ewÕ KyU©Z ñno³Q´>m na {Q>ßnUr {bImo&

8) 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$m¡Zgo g§gyMH$ gm‘mÝ¶V¶m Cn¶moJ ‘| 

{bE OmVo h¢? CÝh| g‘PmAmo&

9) What do you mean by magnetic vector potential?

 Mwå~H$s¶ g{Xe {d^d go AmnH$m ³¶m VmËn¶© h¡? 

   Section - C 2 x 16 = 32

(Long Answer Questions)

Note :  Answer any 2 questions. Each answer should not exceed in 

500 words. Each question carries 16 marks. 

(IÊS> - g)

(XrK© CÎmar¶ àíZ)

ZmoQ> :  {H$Ýht 2 àíZmo§ Ho$ CÎma Xr{O¶o& Amn AnZo CÎma H$mo A{YH$V‘  

500 eãXmo§ ‘| n[agr{‘V H$s{O¶o àË¶oH$ àíZ 16 A§H$m| H$m h¡&
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10) (i)  Explain the intensity of the transitions using Frank Condon 

principle. 

   ’o«§$H$ H$m|S>moZ {gÕm§V H$m Cn¶moJ H$aVo hþE g§H«$‘Um| H$s Vrd«VmE± 

g‘PmAmo&

 (ii) Explain the quantum theory of Raman effect.

   a‘Z à^md Ho$ ³dm§Q>‘ {gÕm§V H$mo g‘PmAmo&

11) Explain the Zeeman effect with experimental set up.

 Or‘mZ à^md àm¶mo{JH$ ì¶dñWm g{hV g‘PmAmo& 

12) What do you understand by energy transportation by electromagnetic 

waves? Explain the Poynting theorem.

 {dÚwV Mwå~H$s¶ Va§Jm| Ûmam D$Om© A{^J‘Z go Amn ³¶m g‘PVo hmo? 

nm°¶pÝQ>¨J à‘o¶ H$mo g‘PmAmo&

13) Explain the vibrational Raman spectra.

  H$ånZ a‘U ñno³Q´>m H$mo g‘PmAmo&


