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VIDYASAGARUNIVERSTY

Question Paper

B.Sc. Honour s Examinations 2020
(Under CBCS Pattern)
Semester - VI

Subject: PHYSICS
CC - 13 (T + P) (Electromagnetic Theory — Theory + Practical)

Full Marks: 40 (Theory) + 20 (Practical) = 60
Time: 4 Hours

Candiates are required to give their answer in their own
words as far as practicable.
Questions are of equal value.

Answer any one question [within 250 words] from each Part.

Part A: Electromagnetic Theoryg (Theory)

1. What do you mean by gauge transformation? Write as short notes on Coulomb and L orentz
gauge.

2. For an electromagnetic wavetravelling free space, find the expressionsfor average values of
Pointing vector, energy density and momentum density intermsof amplitude.

3. (& Writedown the Maxwell’s electromagnetic field equations and explain the physical
sgnificanceof each.

(b) Show that Maxwell’ sequations obey the equation of continuity.




4.

10.

11.

12.

A planedectromagnetic waveisincident normally onametal of eectrical conductivity 6. Show
that the e ectromagnetic wave gets damped ins de the conductor. Obtain theexpression of skin
depth.

Derivethedectromagnetic wave equation in dilute plasma. Find the condition on frequency for
which electromagnetic wave propagationispossble.

Andectromagnetic planewave undergoesreflection and refraction e theinterface of twoisotropic
didectricmedia Usng Maxwd |’ sequationsand proper boundary conditionsobtain (i) theSndl’'s
law, (ii) thelawsof reflection.

Derive Fresnd’ sformula(coefficientsof reflection and transmission) when alight beamincidents
normally from onelinear didlectric mediumto another.

What is birefringence? How doesit explain double refraction? Give some applications of
birefringence.

Explain how different typesof polarization occur whentwo linearly polarized light (direction of
pol arization are perpendicular) superpose.

Explain how polarized light can be produced by reflection and doubl erefraction.
Show that transverse € ectromagneti c wave cannot occur in ahollow wave guide.

Describethestructure of atypical optica fibregiving the necessary diagram. What do you mean
by acceptance angle and numerica aperture? Give an expression for numerical aperture.

Part B: Electromagnetic Theoryg (Practical)
Describeaprocedureto verify theMauslaw for plane polarized light.
Writethe stepsto determinethe specific rotation of sugar solution using polarimeter.
Explain how onecananalyzedlipticaly polarizedlight usng aBabinet’scompensator.

Writethe procedureto study dependence of radiation on anglefor asimple dipoleantenna.

Mention the stepsto determine the wavel ength and vel ocity of ultrasonic wavesinaliquid by
studying thediffractionthrough ultrasonic grating.




6.

7.

8.

10.

11.

12.

Describeamethod to study the reflection and refraction of microwavesin alaboratory set up.
Discussaprocedureto study polarization and doubledlit interferencefor microwaves.

Describe, indetail, how to determinetherefractiveindex of liquid by total internal reflection
usngWollagton'sair-film.

How canwedeterminetherefractivelndex of (1) glassand (2) aliquid by total interna reflection
using aGaussi an eyepi ece—describethe procedure with schematics.

Narratethe procedureto study the polarization of light by reflection and determinethe polarizing
anglefor air glassinterface.

Writedown thetheory to verify the Stefan’ slaw of radiation and determine Stefan’s constant.
M ention the apparatusto be needed. Describethe procedure.

Explain how to determinethe Boltzmann constant using V-1 characteristicsof PN junctiondiode.




