546

MSCPH-07
June - Examination 2018
MSC (Final) Physics Examination

Electromagnetic theory and Spectroscopy

faera girad Rigia aam Wl

Paper - MSCPH-07

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

Note:

fAder :

Note:

ﬁi@T :

The question paper is divided into three sections A, B and C. Write
answers as per the given instructions. In case of any discrepancy, the
English Version will be final for all purposes. Check your paper code
and paper title before starting the paper. Calculators are not allowed.
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Section - A 8§xX2=16
(Very Short Answer Questions)
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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Given the vector field A = 5x> (sm )z find div A atx = 1.

2
Il A = 52 (sm ) ¥ div A T JF x = 1 TR SITd IR

A charged particle of charge 3C is moving with velocity 3] in a
region where electric field 2; and magnetic field 4] + 5K . Find

the Lorentz force acting on the charged particle.

T IS o fRIepT 31T 3C a8 37 Y W 9T H e
IR @ gl el I & 27 der grah & 45+ 5K g A

AT PO TR T aTel TR g1 ST x|

Write the equation of continuity. Give its physical significance.

‘TAd gd1g’ bl Ueifd Paarel Ieacd THN Bl folkg |
DT Yifcrs ATefddT Bl Sl N |

What are boundary conditions that the fields E,D have to

satisfy at a boundary between two different media?
31 faft=1 A1eadl & 9 it Fag W E , D DI FISC dedret
JMEATH 3wl oAl (T adf) B SeaiRad He|

If we consider a plane monochromatic electro magnetic wave

having electric field E = Eo sin (kz-wt) J and magnetic field.
B = %sin (kz-wt) i Then find the poynting vector.

Ife T A U ot ferd grehig ﬂ'\i‘T 1 e &=
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What is zeeman effect?

S T9g /a7 g ?
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(vii) “O, Molecule shows Infrared spectrum.” Is this statement true?
0, 3] 3R TeeH ST & T Ig PYT T g ?

(viii)Define Bohr magneton and write its value.
g’ HFICH Dl IRYTST X qAT 36D J14 Dl ford |

Section - B 4 X8=32
(Short Answer Questions)

Note:  Answer any four questions. Each answer should not exceed

200 words. Each question carries 8 marks.
gus - g
(oTg ITRT UeA)

fAder: gl IR Ul & SR ST 3T 3T IR Dl 37feIhad
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What is displacement current? What is its physical significance?

Write Maxwell's equation that involves displacement current.
foReerTT aRT /T el g 2 e Hifcies refenar @ g @ foveerue
YRT A FIT Haqdel FHIBRU Bl T |

Show that er + 1+X_. Determine the dielectric constant and
susceptibility of diamond. Its permittivity is given as 1.416 x 10-1° C2
m?2 N

Wi IR B er+ 14X, 1 ER B Rigd wgf v widedin
I ST DINTY| e faefaefiardr 1.416 x 1010 C2m2 N gl

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

charge.

Ra aTrder | IR fed (St Uiy Aepvs) & ol TR G
LT |

Explain rotational spectra of diatomic molecules. Treat diatomic

molecule as a rigid rotator. Draw energy level diagram and show
transitions.

S IRATUae o1v] d1 Ul WagH &l AR P T wRHATUgD
310] 1 U GREUID P JedHMI/Foll NG WY Td 36h GRT
SERUICIRIY

Explain normal zeeman effect.

A STHM TH1E Sl RT |

What do you understand by dissociation energy? Explain it with

reference to electronic spectra.

o Sotf | 3BT T A g ? Seldel-id TUael & dgy
9 3 FESIaR

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

photometer.
w8 fors gRT 31aRad (IR) g fpvor TareT wieier &t orf fafdy
SEEIRY
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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 - |
(e IR o)

fAder : gl @ wodl & IR SINITI MY 30 TR DI IFfehad
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12)
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Derive Fresnel's laws for the reflection and refraction of a plane
monochromatic wave at a plane boundary between two homogeneous

media.

1 HHAT HTEgH] b FHcTel TRRAHT UR ST FHeel Teb gulf feeggd
R TR o Y ORTeei T 3uac & forg sheet o fRimT o
R |

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

T UE 7 2 ? R Ia g & JMUR R I 91
IR G | AT YHIG Dl IUANAT T 8 ?

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

thh—ahlred RIgFd @l IRAT dy| 39 RIgd Bl SUANT
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13) (i) What is Born-Oppenheimer approximation? Discuss its

significance in the molecular spectra.

I —3MUTEIIHR THIaRimeN (Af~1dhedt) a1 g2 onfugs
WaeH § gt e & e wR|

(i) Derive differential equations that determine vector potential A
and scalar potential ¢ in presence of source current density J
and charge density o. Write solution for A (7) and ¢ <7>
A fava A e 31fSer fava ¢ & o S oRT o9ca J
JoT A T o Dbl U H 3feeher FHIDPRU U
R A (7 )a2m ¢ () @1 gt off for
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