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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& {H$gr ^r {dg§J{V H$s pñW{V ‘| 
A§J«oOr én hr ApÝV‘  ‘mZm Om¶oJm& àíZ nÌ ewé H$aZo go nyd© àíZnÌ 
H$moS> d àíZnÌ erf©H$ Om±M bo& Ho$bHw$boQ>a H$s AZw‘{V Zht h¡&

 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) Given the vector field 5 sinx x i2A 2 r= tb l  find div A  at x = 1. 

  ¶{X 5 sinx x i2A 2 r= tb l  Vmo div A  H$m ‘mZ x = 1 na kmV H$s{OE&

 (ii) A charged particle of charge 3C is moving with velocity 3Jt  in a 
region where electric field i2t and magnetic field 4 5J K+t t  . Find 
the Lorentz force acting on the charged particle.

  EH$ Amdo{eV H$U {OgH$m Amdoe 3C dh 3Jt  d¡Jgo Eogo ^mJ ‘| J{V 
H$a ahm h¡& Ohm± {dÚwV joÌ i2t VWm Mwå~H$s¶ joÌ 4 5J K+t t  h¡ Vmo 
Amdo{eV H$U na bJZo dmbm bmaoÝO ~b kmV H$amo&

 (iii) Write the equation of continuity. Give its physical significance.
  "gVV àdmh' H$mo àX{e©V H$aZodmbo gmËVË¶ g‘rH$aU H$mo {bI|& 

BgH$s ^m¡{VH$ gmW©H$Vm H$m CëboI H$a|&

 (iv) What are boundary conditions that the fields E , D  have to  
satisfy at a boundary between two different media?

  Xmo {d{^ÝZ ‘mÜ¶‘m| Ho$ ‘Ü¶ H$s gVh na E , D  H$mo g§VwîQ> H$aZodmbr 
Amdí¶H$ ~mCÝS´>r eVm} (gr‘m eVm}) H$mo Cëbo{IV H$a|&

 (v) If we consider a plane monochromatic electro magnetic wave 
having electric field E Eo=  sin (kz-wt) Jt  and magnetic field.  
B C

Eo= sin (kz-wt) it Then find the poynting vector.
  ¶{X EH$ g‘Vb EH$ dUu {dÚwV Mwå~H$s¶ Va§J H$m {dÚwV joÌ 

E Eo=  sin (kz-wt) Jt  VWm Mwå~H$s¶ joÌ B C
Eo= sin (kz-wt) it h¡ 

Vmo nmo¶§{Q>H$ g{Xe kmV H$amo&

 (vi) What is zeeman effect?
  µOr‘mZ à^md ³¶m h¡?
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 (vii) “O2 Molecule shows Infrared spectrum.” Is this statement true?
  O2 AUw Ada³V ñno³Q´>‘ Xem©Vm h¡ ³¶m ¶h H$WZ gË¶ 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) What is displacement current? What is its physical significance? 
Write Maxwell's equation that involves displacement current.

 {dñWmnZ Ymam ³¶m hmoVr h¡? BgH$s ^m¡{VH$ gmW©H$Vm ³¶m h¡? {dñWmnZ 
Ymam go g§~§{YV ‘¡³gdob g‘rH$aU H$mo {bI|&

3) Show that ∈r + 1+Xe. Determine the dielectric constant and 
susceptibility of diamond. Its permittivity is given as 1.416 × 10-10 C2 

m–2 N–1.
 àX{e©V H$s{OE H$s ∈r + 1+Xe h¡& hrao H$s {dÚwV àd¥{Îm Ed§ namd¡ÚwVm§H$ 

H$mo kmV H$s{OE& BZH$s {dÚwVerbVm 1.416 × 10-10 C2 m–2 N–1  h¡&

4) Using Maxwell's equations deduce the law of conservation of 
energy for the closed system consisting of electro magnetic field and 
particles present in it.

 ‘o³gdob g‘rH$aUmo H$m Cn¶moJ H$aVo hþE {dÚwVMwå~H$s¶ joÌ ¶w³V'' 
Amdo{eV H$Um| Ho$ "~ÝX' {ZH$m¶ Ho$ {bE D$Om© g§ajU {Z¶‘ àmßV H$a|&
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5) Derive Larmor's formula for the power radiated by an accelerated 
charge.

 Ëd[aV Amdoe go CËg{O©V ep³V (D$Om© à{V goH$ÊS>) Ho$ {bE bma‘a gyÌ 
ñWm{nV H$a|&

6) Explain rotational spectra of diatomic molecules. Treat diatomic 
molecule as a rigid rotator. Draw energy level diagram and show 
transitions.

 {Û na‘mpÊdH$ AUw H$m KyUu ñno³Q´>‘ H$s ì¶m»¶m H$a|& {Û na‘mpÊdH$ 
AUw H$mo EH$ ÑT>KyU©H$ Ho$ Vwë¶‘mZm|/D$Om© AmaoI Ir{ME Ed§ BgHo$ Ûmam 
g§H«$‘Umo H$mo Xem©E±&

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

8) 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¡? Bbo³Q´>mo{ZH$ ñno³Q´>m Ho$ g§X^© 
‘o Bgo g‘PmAmo&

9) Explain with a neat diagram the working of I.R.double beam spectra 
photometer.

 ñdÀN> {MÌ Ûmam Ada³V (IR) {Û {H$aU ñno³Q´>mo ’$moQ>mo‘rQ>a H$s H$m¶© {d{Y 
g‘PmBE&
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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 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) Derive Fresnel's laws for the reflection and refraction of a plane 
monochromatic wave at a plane boundary between two homogeneous 
media.

 Xmo g‘m§Jr ‘mÜ¶‘m| Ho$ g‘Vb n[agr‘m na AmnmVr g‘Vb EH$ dUu {dÚwV 
Mwå~H$s¶ Va§J Ho$ {bE namdV©Z Ed§ AndV©Z Ho$ {bE ’«o$Zb Ho$ {Z¶§‘mo H$m 
{ZJ‘Z H$amo&

11) What is Raman effect? Explain Raman effect on the basis of classical 
theory. What are applications of Raman effect?

 a‘Z à^md ³¶m h¡? {Ma gå‘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¡?

12) Explain Frank condon principle. Explain the intensity distribution of 
the spectral lines in molecules.

 ’«|$H$-H$m±ÝS>Z {gÕmÝV H$s ì¶m»¶m H$a|& Bg {gÕmÝV H$m Cn¶moJ H$aVo 
hþE AUwAm| H$s ñào³Q´>‘r aoImAm| ‘| Vrd«Vm {dVaU H$s ì¶m»¶m H$amo 
(g‘PmAmo)&
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13) (i)  What is Born-Oppenheimer approximation? Discuss its 
significance in the molecular spectra.

   ~m±Z©-AmnoZhmB‘a Eàmo³gr‘oeZ (gpÝZH$Q>Vm) ³¶m h¡? AmpÊdH$ 
ñno³Q´>‘ ‘| BgH$s gmW©H$Vm H$s {ddoMZm H$ao&

 (ii)  Derive differential equations that determine vector potential A
and scalar potential φ in presence of source current density J  
and charge density t . Write solution for  A  r` j and φ r` j.

   g{Xe {d^d A  VWm A{Xe {d^d φ Ho$ {bno ñÌmoV Ymam KZËd J  
VWm Amdoe KZËd t  H$s CnpñW{V ‘| AdH$bZ g‘rH$aUo àmßV 
H$amo& A  r` jVWm φ r` j H$m hb ^r {bIo&


