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Note: The question paper is divided into three sections A, B and C. Write 
answers 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| Ho$ CÎma Xr{OE&

 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.

 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¡&
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1)	 (i)	 What	is	the	divergence	of	magnetic	filed.	Also	give	its	physical	

meaning related to term magnetic monopole.

  Mwå~H$s¶ joÌ H$m éngaU ³¶m hmoVm h¡? Mwå~H$s¶ EH$b Y«wd go 
gå~pÝYV BgH$m ^m¡{VH$ ‘hËd ~VmE±&

 (ii) In electrostatics scalar potential is V=(ax2 + 5x), then what is the 

value of the volume charge density? Here a is constant.

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

 (iii) A charged particle of charge 3 C is moving with velocity 

3Jt 	 in	 a	 region	 where	 electric	 field	 2	 it	 and	 magnetic	 field
4Jt  + 5Kt . Find the lorants force acting on the charged particle. 

Here all units are in SI.

  EH$ Amdo{eV H$U {OgH$m Amdoe 3 C h¡ dh 3Jt  doJ go Eogo ^mJ ‘o 
J{V H$a ahm h¡ Ohm± {dÚwV joÌ 2 it VWm Mwå~H$s¶ joÌ 4Jt  + 5Kt h¡ 
Vmo Amdo{eV H$U na bJZo dmbm bmaoÝO ~b kmV H$am|& ¶hm± g^r 
BH$mB¶m± SI h¡&

 (iv) Write poynting theorem.

  nmo¶pÝQ>¨J à‘o¶ H$mo {b{IE&

 (v) What is Zeeman splitting of spectral line?

  ñno³Q´>b aoImAm| H$s µOr‘mZ {dnmQ>Z ³¶m h¡?

	 (vi)	 Define	Bohr	magneton	and	write	its	value.

  ~moha ‘°¾oQ>m±Z n[a‘mU H$ao VWm BgHo$ ‘mZ H$mo {bIo&
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 (vii) Write the selection rule for ∆J in pure rotational spectra.

  ewÕ KyU©Z ñno³Q´>‘ H$o {bE ∆J Ho$ ~mao ‘| M¶Z {Z¶‘ {b{IE&

 (viii) 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$a|Jo?

 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) State and prove Poynting's theorem.
 nmo¶pÝQ>¨J à‘o¶ H$m H$WZ H$amo VWm Bg à‘o¶ H$s ì¶wËn{Îm ^r Xmo&

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

 Amdoe KZËd Ed Ymam KZËdHo$ {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&

4) Derive Larmor's formula for the power radiated by an accelerated 
charge.

 ËdarV Amdoe go CËg{O©V e{H«$ Ho$ {bE bma‘a gyÌ ñWm{nV H$ao&
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5) Explain Frank-condon principle.
 ’«|$H$-H$m°ÝS>Z {gÕmÝV H$s ì¶m»¶m H$ao&

6) Explain normal zeeman effect.
 gm‘mÝ¶ µOr‘mZ à^md H$s ì¶m»¶m H$ao&

7) Explain with a neat diagram the working of I.R. doublebeam 
spectrophoto meter.

 ñdÀN> {MÌ Ûmam Adaº$ (I.R.) {Û {H$aU ñno³Q´>mo’$moQ>mo ‘rQ>a H$s H$m¶©{dYr 
g‘PmBE&

8) Differentiate between displacement current and conduction current.
 {dñWm{nVYmam VWm MmbZ Ymam ‘o ³¶m AÝVa h¡?

9) By using Maxwells equations derive the wave equation for electro 
magnetic waves in free space.

 ‘¡³gdob g‘rH$aUmo H$m Cn¶moJ H$aVo hþE ‘wH¥$ AmH$me ‘| {dÚwV Mwå~H$s¶ 
Va§Jmo H$m Va§J g‘rH$aU ì¶wËnÞ H$amo&

 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¡& 
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10) (a) Derive the boundary conditions for electrostatics

  E Eabove below
! d
v- =+ +  and E EII

above
II
below= . Here is the 

  surface charge density.

   pñWa {dÚw{VH$s ‘o {ZåZ n[agr‘m gm§VË¶ eVm} E Eabove below
! d
v- =+ +

  VWm E EII
above

II
below=  H$mo ì¶wËnÞ H$amo ¶hm± n¥ð> Amdoe KZËd h¡&

 (b) Derive the boundary conditions for magneto statics

  B Babove below=+ +  and B BII
above

II
below-  = µo K.  Here K is

  the surface current density.

 (b)  pñWa Mwå~H$s ‘| {ZåZ n[agr‘mgm§ gm§VË¶ eVm} B Babove below=+ +

   VWm B BII
above

II
below-  = µo K. H$mo ì¶wËnÞ H$amo ¶hm± K n¥ð> Ymam 

KZËd h¡&

11) What do you understand by Retarded potentials. Explain radiation 
emitted from oscillating dipole.

 ‘§{XV {d‘dgo Amn ³¶m g‘PVo h¡? Xmo{bV {Û Y«wd Ho$ H$maU CËg{O©V 
{d{H$aU H$mo g‘PmAmo&

12) What is Raman effect? Give the quantum theory of Roman effect. 
How rotational energy changes in molecules can be studied using 
Raman effect.

 a‘Z à^md ³¶m h¡& a‘Z à^md H$s ¹$mÝQ>‘ {gÕmÝV Xr{OE& AUwAmo ‘| 
KyU©Z D$Om© Ho$ n[adV©Z H$m AÜ¶¶Z, a‘Z à^md Ho$ Cn¶moJ go H¡$go {H$¶m 
Om¶oJm&
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13) Explain rotational spectra of diatomic molecules as a rigid rotator. 
Draw energy level diagram and show transitions.

 {Û n[a‘mpÊdH$ AUw H$m KyUu ñno³Q´>‘ H$s ì¶m»¶m H$a|& {Û n[a‘mpÊdH$ AUw 
H$mo EH$ ÑT> nyU©H$ Ho$ VwbZm ‘mZ|& D$Om© ñVa AmaoI Ho$ Ûmam ñno³Q´>‘r 
aoImAm| H$mo àX{e©V H$ao&


