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{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& àýnÌ ewê$ H$aZo go nyd© 
àýnÌ H$moS> d àýnÌ erf©H$ Om±M b| {H$gr ^r {dg§JVVm H$s pñW{V 
‘| A§J«oOr ê$n hr A§{V‘ ‘mZm Om¶oJm&

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

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) (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 
2 A§H$m| H$m h¡&

1) (i) An electric field in some region is given by axi byJ czkE = + +t t t,
where a, b and c are constant. Find volume charge density.

  {H$gr n[aga ‘| {dÚwV joÌ axi byJ czkE = + +t t t go {X¶m OmVm h¡, 
Ohm± a, b Ed§ c {Z¶Vm§H$ h¢& AmnVZ Amdoe KZËd kmV H$s{OE&

 (ii) Find the divergence of magnetic field xy i J y zk2 3 22 2- -t t t.
Also give its physical meaning related to term magnetic 
monopole.

  Mwå~H$s¶ joÌ xy i J y zk2 3 22 2- -t t t H$m AngaU kmV H$a|& Mwå~H$s¶ 
EH$b Y«wd go gå~pÝYV BgH$m ^m¡{VH$ ‘hËd ~VmE±&

 (iii) Instantaneous Electric field and Magnetic field are given as 
2 3i JE = +t t  and 4 2i J kB = + +t t t. Calculate the instantaneous 

power radiated per unit area using Poynting vector. All units are 
in SI.

  VmËj{UH$ {dÚwV joÌ Ed§ Mwå~H$s¶ joÌ {ZåZ h¢ 2 3i JE = +t t VWm 
4 2i J kB = + +t t t nm°¶pÝQ>¨J g{Xe H$m Cn¶moJ H$aVo hþE à{V B©H$mB© 

joÌ’$b go CËg{O©V VmËj{UH$ ep³V H$s JUZm H$a|& ¶hm± g^r 
BH$mB¶m± SI ‘| h¢&

 (iv) Explain the term "retarded potentials".
  ""‘pÝXV {d^dm|'' nX H$s ì¶m»¶m H$s{OE&
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 (v) How would you make use of Brewster's law to produce plane 
polarized light?

  g‘Vb Y«w{dV àH$me CËnÞ H$aZo Ho$ {bE Amn ~«yñQ>a {Z¶‘ H$m 
Cn¶moJ H¡$go H$aoJo?

 (vi) The moment of inertia of a diatomic molecule is 1.65×10–46 kg  m2.

Determine the rotational energies of the first two energy levels 

of the molecules. Given : h = 1.05×10–34 JS.

  EH$ {Ûna‘mUwdr¶ AUw H$m O‹S>Ëd AmKyU© 1.65×10–46 kg  m2 h¡& AUw 
Ho$ àW‘ Xmo D$Om© ñVam| H$s KyU©Z D$Om© Ho$ ‘mZ H$s JUZm H$s{OE& 

{X¶m h¡ : h = 1.05×10–34 JS &

 (vii) What is Frank-Condon principle?
  ’«|$H$-H$m°ÝS>Z {gÕmÝV ³¶m h¡?

 (viii) 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¡?

 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¡&
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2) Derive the equation of continuity for charge density and current 
density and give its physical significance.

 Amdoe KZËd Ed§ Ymam KZËd Ho$ {b¶o gmVË¶ g‘rH$aU H$s ì¶wËn{Îm Xr{OE 
VWm Bg g‘rH$aU H$s ^m¡{VH$ gmW©H$Vm ~VmBE&

3) What do you mean by electrostatic energy? Derive the expression of 
electro static energy U E d

2
0 2e

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© U E d

2
0 2e

x= #  ì¶wËnÞ H$s{OE&

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

 g‘m§Jr Ed§ g‘X¡{eH$ ‘mÜ¶‘ Ho$ {bE ‘¡³g dob Ho$ g‘rH$aUm| H$mo {bI|& 
gmWhr D  VWm E  Ed§ B  VWm H  Ho$ ‘Ü¶ gå~ÝY ^r {bI|&

5) Derive expression for Lienard-Wiechart potentials for a moving 
point charge. What is the significance of these potentials?

 EH$ J{Verb {~ÝXþ Amdoe Ho$ {bE {bZmS>© {dMQ>© {d^dm| H$m ì¶§OH$ ì¶wËnÞ 
H$a|& BZ {d^dm| H$m ³¶m ‘hËd h¡?

6) Explain the Paschen-Back effect.
 nmíMZ ~oH$ à^md H$mo g‘PmB¶o&

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

 D$Om© ñVa AmaoI H$s ghm¶Vm go H$ånZ KyU©Z ñno³Q´>m H$s CËn{Îm H$s 
ì¶m»¶m H$a|&



MSCPH-07 / 300 / 6  (5) (P.T.O.)

546

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

9) What are the common detectors that are use in IR double beam 
spectro meter? Explain them.

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

 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 H$mo AnZo CÎma H$mo A{YH$V‘ 
500 eãXm| ‘| n[agr{‘V H$aZm h¡& àË¶oH$ àíZ 16 A§H$m| H$m h¡& 

10) (i)  Derive the boundary conditions for electrostatics

  EE above below

0
= =

e
v- =  and EE11 11

above below= . Here σ is the

  surface charge density
 (ii)  What do you understand by energy transportation by electro 

magnetic waves? Explain the Poynting theorem.
 (i)  pñWa {dÚw{VH$s ‘| {ZåZ n[agr‘m gmVË¶ eVm] -

  EE above below

0
= =

e
v- =  VWm EE11 11

above below=  H$mo ì¶wËnÞ 

  H$s{OE& ¶hm± σ n¥ð> Ymam KZËd h¡&
 (ii)  {dÚwV Mwå~H$s¶ Va§Jm| Ûmam D$Om© A{^J‘Z go Amn ³¶m g‘PVo h¢? 

nm°¶pÝQ>§J à‘o¶ H$mo g‘PmBE&
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11) Starting from the expression for Lienard-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$mo Cn¶moJ ‘| boVo hþE, EH$ 
ñdopÀN>H$ Ëd[aV {~ÝXþ Amdoe Ho$ Ûmam CËnÞ {dÚwV Ed§ Mwå~H$s¶ joÌm| Ho$ 
{bE ì¶§OH$ àmá H$s{OE& {d{H$aU à{VamoY H$s ì¶m»¶m H$s{OE&

12) Explain with block diagram, the laser Raman Spectro meter and 
outline the advantages of using laser as a Raman Source. Distinguish 
between IR and Raman Spectra.

 ãbm°H$ {MÌ H$s ghm¶Vm go "boga-a‘Z-ñno³Q´>mo ‘rQ>a H$s ì¶m»¶m H$s{OE& 
a‘Z-ómoV Ho$ ê$n ‘| boga H$s Cn¶mo{JVm H$m dU©Z H$a|& (BÝ’«$maoS>) IR 
VWm a‘Z ñno³Q´>m Ho$ ‘Ü¶ AÝVaH$mo ~VmE±&

13) Obtain an expression for the rotational energy levels of a diatomic 
molecule taking it as a rigid rotator. Discuss its spectrum and relevant  
selection rule.

 EH$ {Ûna‘mU{dH$AUw H$mo Ñ‹T>KyUu Ho$ ê$n ‘| boVo hþE, BgHo$ KyU©Z D$Om© 
ñVamo H$m ì¶§OH$ àmá H$s{OE& BgHo$ ñno³Q´>‘ Ed gJ§V daU {Z¶‘m| H$s 
{ddoMZm H$s{OE&


