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MSCPH-07
June - Examination 2019

MSC (Final) Physics Examination

Electromagnetic theory and Spectroscopy

faga gfrad! Rigia aam WDl

Paper - MSCPH-07

Time : 3 Hours | [ Max. Marks :- 80

Note: The question paper is divided into three sections A, B and C. Write

answers as per the given instructions.
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Section - A 8§xX2=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.
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What is the divergence of magnetic filed. Also give its physical
meaning related to term magnetic monopole.
DI &F Pl DUIRY AT BT ¢ ? JEDI Thel ga
FHIId 39T Y Aged IaTv|

In electrostatics scalar potential is V=(ax* + 5x), then what is the
value of the volume charge density? Here a is constant.
RN & A T V=(ax? + 5x), 8, T9 AU AAA
gIca T HIF &1 BT ? T@I a 3R gl

A charged particle of charge 3 C is moving with velocity
3] ina region where electric field 2 i and magnetic field
4] + 5K. Find the lorant_force acting on the charged particle.

Here all units are in SI.

T JMAFIIT PHoT foRIepT AT 3 C & a8 3] 1T 9 O 9iT |
TR @R @ ¢ el [ORd & 2 i qT FEhg &7 4] + 5K
ar AT BT TR R ITAT AR §d ST bRy Tgr it
ECIECIINE

Write poynting theorem.

qRIFET yH b ferfRau)

What is Zeeman splitting of spectral line?

Fgee G &Y ST fures aar g7

Define Bohr magneton and write its value.

g IS g0 PR dUT 3Gh A Dl forg |
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(vii) Write the selection rule for AJ in pure rotational spectra.
I YU W @ fow AJ S IR | 999 M foRau)

(viii)How would you make use of Brewster's law to produce plane
polarized light?
FHde giad Uepre Icue de b oy 7Y sFeR R @
SUART B H 2

Section - B 4xX8=32
(Short Answer Questions)
Note:  Answer any four questions. Each answer should not exceed
200 words. Each question carries 8 marks.

Qus - §
(oTg TR UeA)
fAder: gl TR Ul & IR VI 3T 3o TR Bl frpay
200 vregi B gRAfAT HIfTe| U UT 8 37 a1 2l

2) State and prove Poynting's theorem.

TRITCT TR BT BT ah_l T 9 U9 bl gedi oY g

3) Derive the equation of continuity for charge density and current
density and give its physical significance.
3L BT U &R S-cdah ol AT AHIGRUT i geafy Gy
qoIT 39 AHIROT i Hifcres ArefadT garsyl

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

charge.

TRIT A | I 2feh & oy aRR I T |
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Explain Frank-condon principle.
thah— i RIGId DI IR ar |

Explain normal zeeman effect.
A=A ST UH7a Sl R |

Explain with a neat diagram the working of LR. doublebeam

spectrophoto meter.

¥es ot gRT 31aveh (LR.) f§ fovor Saemrer fier &t prifaef
qHHATSU

Differentiate between displacement current and conduction current.
foeenfiaerRT e aTe a1 H T 3R g ?

By using Maxwells equations derive the wave equation for electro

magnetic waves in free space.

Hedet FHIARON BT ITAT et §Y G el F ey grachig
T BT TR FHIGROT Geael ]|

Section - C 2X16=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.

Qug - |
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10) (a) Derive the boundary conditions for electrostatics

11)

12)

(b)

(b)

above __ ybelow o above _ 1o below :
ET EX™" = €5 and E;"" = E"". Here is the

surface charge density.

. above clow — _ O
R Rt R Rl B — oo = O
qeI EfPeve = BN ol geue Rl Jgl Yg ALl 8T gl
Derive the boundary conditions for magneto statics

_ bel I :
B2*¥e = B and B — B{Y = o K. Here K is

the surface current density.
fRR el § 1 gl dideg erdf B = Bov

qer B — BYY = o K. &1 gedel Xl Jgl K I8 GRT
gcq %I

What do you understand by Retarded potentials. Explain radiation

emitted from oscillating dipole.

A fomeR ommg a1 W ¢ 2 Qiferd f§ g & dRur Iaiid
fafehRur 1 TS

What is Raman effect? Give the quantum theory of Roman effect.

How rotational energy changes in molecules can be studied using

Raman effect.

A YA AT ¢l HT YA Dl preH RIgRd S| el |
U SHoff o INGC Bl eI, I THIG b SUAN | h¥ T
TR
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13) Explain rotational spectra of diatomic molecules as a rigid rotator.
Draw energy level diagram and show transitions.
1S ufmTfoges o1y o1 ol FuereH i eare x| g afvATioges &
DI Th G& QUi &b ol A | Fpoll WR ARG &b GRT FUFgH!
RGIAT BT TG PRI
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