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D 114599 (Pages : 2) Name.........................................

Reg. No.....................................

FIRST SEMESTER M.Sc. DEGREE (REGULAR/SUPPLEMENTARY)

EXAMINATION, NOVEMBER 2024

(CBCSS)

Physics

PHY IC 03—ELECTRODYNAMICS AND PLASMA PHYSICS

(2019 Admission onwards)

Time : Three Hours Maximum : 30 Weightage

Section A

8 Short questions answerable within 7.5 minutes

Answer all questions, each question carries weightage 1.

1. Write down Faraday’s law with amperes correction.

2. Define polarization current.

3. What is the significance of plasma frequency ?

4. Define plane of incidence.

5. Define reflection co-efficient and transmission co-efficient.

6. Define plasma parameter.

7. Define Transverse electro magnetic wave.

8. What is micro-strip lines ?

(8 × 1 = 8 weightage)

Section B

4 essay questions answerable within 30 minutes.

Answer any two questions, each question carries weightage 5.

9. Analyze the behaviour of transverse magnetic waves allow uniform guiding structures.

10. Write down Maxwell’s equations in medium. Explain the relevance of the equations.

11. Explain the general transformation rules in electromagnetic fields to obtain rules of transformations.

580683

580683

1105

1105

1105
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12. Explain group velocity, face velocity and derive the relation connecting them. Also write down the

conditions for no dispersion, normal dispersion and anomalous dispersion.

(2 × 5 = 10 weightage)

Section C

7 problems answerable within 15 minutes.

Answer any four questions, each question carries weightage 3.

13. Explain how a changing electric field induces a magnetic field

14. The permittivity of water at optical frequencies is 1.75ε0. It is found that an isotropic light source

at adistance d under water yields an illuminated circular area of a radius 5 m. determine d.

15. The electric field intensity of a linearly polarized uniform plane wave propagating in the positive

z direction is in seawater is Eax100 cos (107πt) (V/m) at Z = 0 .the constitutive parameters of

seawater are εr =72, µr = 1 and σ = 4 (S/m). Determine the attenuation constant, phase constant,

intrinsic impedance, phase velocity, wavelength and skin depth (Problem).

16. Calculate Debye length of a collection of plasma at temperature 1000C contains a density

n = 4 × 106 m–3.

17 Compute the density (unit m-3) of an ideal gas under the following conditions a) 0°C and 760 Torr

(1 Torr = 1 mm of HG) pressure b) In vacuum at 10–3 Torr pressure and Temp = 20°C.

18. Explain boundary conditions of electrodynamics.

19. What is field Tensor ? Explain.

(4 × 3 = 12 weightage)

580683

580683

1105

1105

1105
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Reg. No.....................................

FIRST SEMESTER M.Sc. DEGREE (REGULAR/SUPPLEMENTARY)

EXAMINATION, NOVEMBER 2023

(CBCSS)

Physics

PHY IC 03—ELECTRODYNAMICS AND PLASMA PHYSICS

(2019 Admission onwards)

Time : Three Hours Maximum : 30 Weightage

Section A

8 short questions, each answerable within 7.5 minutes.

Answer all questions, each question carries 1 weightage.

1. What is the intrinsic impedance of the free space ? Give the equation.

2. Define group velocity.

3. What is Poynting vector ?

4. Define total reflection, critical angle and the equation for critical angle.

5. Define a) Propagation constant ; b) Attenuation constant ; and c) Phase constant.

6. What is the constitution of ionosphere ?

7. What is Plasma ?

8. Define displacement current

(8 × 1 = 8 weightage)

Section B

4 essay questions, each answerable within 30 minutes.

Answer any two questions, each question carries weightage 5.

9. Explain polarization of a plain wave and derive the equation .Explain circularly polarized waves

what is meant by negative circularly polarization.

10. Analyse the behaviour of transverse magnetic waves allow uniform guiding structures.

453407

453407

1105

1105

1105
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11. Explain plasma fluid equations.

12. Explain Maxwell’s equations. In detail, explain boundary conditions of electrodynamics.

(2 × 5 = 10 weightage)

Section C

7 problems answerable within 15 minutes.

Answer any four questions, each question carries weightage 3.

13. Prove that a linearly polarized plain wave can be resolved into a right hand circularly polarized

wave and left hand circularly polarized wave of equal amplitude

14. It has been estimated that the spacecraft renters the Earth’s atmosphere the surrounding atoms

and molecules create plasma, electron density is in the neighborhood of 2 × 108 per cm3. Discuss

the plasmas effect on frequency usage in radio communication between the spacecraft and the

mission controllers on earth.

15. A uniform plane wave in a loss less medium with intrinsic impedancet η1 incident normally on to

another lossless medium with intrinsic impedance η2 through a plane boundary. Obtain the

expression for the time average power densities in both media.

16. Write a  transmission line equations for a loss plus parallel plate line supporting TEM waves.

17. Derive the motion of plasma in time varying B field.

18. Compute λDand λD for the following cases :

a) A glow discharge with n =1016 m–3 KTe = 2 eV

b) Earth’s ionosphere with n = 1012 m–3 KTe = 0.1 eV

c) A θ  pinch with  n = 1023 m–3 KTe = 800 eV

19. With figure explain Debye shielding

(4 × 3 = 12 weightage)

453407

453407
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FIRST SEMESTER M.Sc. (CBCSS) REGULAR/SUPPLEMENTARY DEGREE

EXAMINATION, NOVEMBER 2022

Physics

PHY 1C 03—ELECTRODYNAMICS AND PLASMA PHYSICS

(2019 Admission onwards)

Time : Three Hours Maximum Weightage : 30

Section A (Short Answers)

Answer All questions..Each question carries a weightage 1

8 short questions answerable within 7.5 minutes

1. Write down the integral forms of Maxwell’s equations. What are its significance ?

2. Distinguish between group velocity and phase velocity.

3. Define standing wave ratio. How does it vary with reflection coefficient ?

4. Explain the characteristic impedance of a transmission line.

5. What are cavity resonators ?

6. Give the electromagnetic field tensor.

7. Explain the phenomenon of Debye shielding.

8. What are plasma oscillations ?

(8 × 1 = 8 weightage)

Section B (Essays)

Answer any two questions..Each question carries a weightage 5

4 essay questions answerable within 30 minutes.

9. Derive the inhomogeneous wave equations for potentials A and V. Solve these equations

to obtain the retarded scalar and vector potentials.

10. Obtain the instantaneous field expressions for TM modes in a rectangular waveguide of

sides a and b.

11. Derive Maxwell’s equations in relativistic form.

12. Derive the Vlasov equation in kinetic theory.

(2 × 5 = 10 weightage)

349832

349832
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Section C

Answer any four questions..Each question carries a weightage 3

7 problems answerable within 15 minutes..

13. A sinusoidal electric intensity of amplitude 50 (V/m) and frequency 0.1 (GHz) exists in a

lossy dielectric medium that has a relative permittivity of 2.25 and a loss tangent of 0.01.

Find the average power dissipated in the medium per cubic meter ?

14. Derive an expression for instantaneous Poynting vector in the case of a time harmonic

electromagnetic field.

15. A uniform plane wave (E = z Ez) is propagating through a lossless medium along +x direction.

The field Ez is sinusoidal and has a maximum value of 105 V/m at t = 0 and x = 0.2 m. Obtain

the instantaneous expressions for E and H ? Assume the frequency of the field as 120 MHz,

and the medium is with ( )3.6, 1, 0 .r rε = µ = σ =

16. Prove that TEM waves cannot exist in a single-conductor hollow waveguide of any shape.

17. What is the electric field of a point charge q in a system S which moves with a speed v0

with respect to reference system S0 ? The point charge is assumed to be at rest in the

system S0.

18. Obtain an expression for convective derivative ? Explain its significances.

19. Compute the Larmor radius for a 8 keV electron in the earth’s magnetic field of 3.8 × 10–5

Tesla. How does it vary for a proton streaming with velocity 300 km/s. ?

(4 × 3 = 12 weightage)

349832
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FIRST SEMESTER M.Sc. DEGREE (REGULAR/SUPPLEMENTARY)

EXAMINATION, NOVEMBER 2021

(CBCSS)

Physics

PHY 1C 03—ELECTRODYNAMICS AND PLASMA PHYSICS

(2019 Admission onwards)

Time : Three Hours Maximum : 30 Weightage

General Instructions

1. In cases where choices are provided, students can attend all questions in each section.

2. The minimum number of questions to be attended from the Section/Part shall remain the same.

3. The instruction if any, to attend a minimum number of questions from each sub section/sub part/

sub division may be ignored.

4. There will be an overall ceiling for each Section/Part that is equivalent to the maximum weightage

of the Section/Part.

Section A

(8 Short questions answerable within 7.5 minutes)

Answer all questions.

Each carry weightage 1.

1. Explain the loss tangent of a medium. How do we define a good conductor in a time varying

field ?

2. Define reflection coefficient and transmission coefficient. Obtain the relation between them.

3. Explain the term skin depth. How does it vary with wavelength ?

4. State the boundary conditions to be satisfied by Hz for TE waves in a rectangular waveguide.

5. Define the quality factor of a cavity resonator.

6. Express the field tensor in terms of four-vector potential.

7. What is meant by plasma frequency ? Give the expression.

8. Explain the krook collision term.

(8 × 1 = 8 weightage)

146909

146909

1105

1105

1105
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Section B

(4 essay questions answerable within 30 minutes)

Answer any two questions.

Each carry weightage 5.

9. Derive the homogeneous electromagnetic wave equations in a source free region ?

10. Obtain the general transmission-line equations for arbitrary time dependence and for time-harmonic

time dependence ?

11. Derive the general transformation rules for electromagnetic field.

12. Derive the fluid equation of motion in isotropic case.

(2 × 5 = 10 weightage)

Section C

(7 problems answerable within 15 minutes)
Answer any four questions.

Each carry weightage 3.

13. Obtain the boundary conditions between a lossless dielectric and a perfect conductor.

14. Prove that a uniform plane wave propagating in an arbitrary direction â , is a TEM wave with E

perpendicular to H and that both E and H are normal to ˆ.a

15. A narrow-band signal propagates in a lossy dielectric medium which has a loss tangent 0.12 at 500
kHz, the carrier frequency of the signal. The dielectric constant of the medium is 2. Calculate the

phase and group velocity ?

16. A signal generator having an internal resistance 1 Ω  and an open circuit voltage

v(t) = 0.03cos(2 π (106)t) is connected to a 48 Ω  lossless transmission line. If the velocity of wave
propagation on the line is 108 (m/s), find the instantaneous expressions for the voltage and current

at an arbitrary location on the line. Find the average power transmitted to the load ?

17. Derive the continuity equation in tensor form.

18. Compute the Larmor radius for a solar proton streaming with velocity 240 km/s in a magnetic field
of (5 × 10–5) Tesla ? What does its value for a 1.1keV He+ ion in the same field ?

19. Compute Dλ  and ND in a fusion reactor with capacity of ion concentration from 1013/m3 to 109/m3

and at kTe 0.01eV.

(4 × 3 = 12 weightage)

146909

146909
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FIRST SEMESTER M.Sc. DEGREE (REc
H(AMTNATTON, NO\rEnfitsER 2020

(CBCSS)

Physics

PHY lC O3_ELECTRODYNAMICS AND PLASMA PTIYSICS

(2019 Admissions)

Time : Three Hours Maximum : 30 Weightage

General Instructions.

Section A

Eight short questions answerable within'll/z rninutes.
Answer all questions.

Each question carries weightage L.

1. Explain the Lorentz gaugc cgndition for potentials.

2. State and explain Poynting's theorem.

3. Explain Snell's law of refraction in the case of oblique incidence at a plane dielectric boundary.

4. What are evanescent waves ?

5. Write down the time-harmonic transmission-line equations for phasors V (z) and I (z).

6. The magnetic freld is zero in the particle's rest frame So. What is the value of magnetic field in a
system S, moving with a speed v relative to S0 ?

7. Give the stress tensor for plasmas in the presence of magnetic field.

8. Outline the criteria for plasmas.

(8x 1=Sweightage)

Section B

Four essay questions answerable within 3O minutes.
Answer any two questions.

Each question camies weightage 5.

Derive the time harmonic Helmholtz's equations for scalar potential V and vector potential A.
What are its solutions ?

Obtain the instantaneous freld expressions for TE modes in a rectangular waveguide of sides
a andb.

1 1. ' 
Express the field tensor in terms of four vector potentials. Also, deduce the Maxwell's equation in
potential form.

L2. Derive the fluid equations of motion from the moments of Boltzmann equation.
(2x5 = l0weightage)

Ilrrn over

o
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Reg. No

FIRST SEMESTER M.Sc. DEGREE EXAMINATION, DECEMBER s019

(CUCSS)

Physics

PHY 1C O3_ELECTRODYNAMICS AND PI"ASMA PI{Y]SICE

Time : Three Hours

(20t2 Admissions)

Section A

Answer all questions.

Eoch qucstion carrics a weightage of L.

Maximum : 36 Weightage

1. What are harmonic fields ?

2. JVhat are potential functions ?

3. What are plane waves ?

. 4., What is a lossless medium ? *'

5. Explain the term group velocity.

6. What are finite transmission lines ?

7. Explain the term "standing wave ratio".

8. What is a four vector ? Give the components of velocity four vector.

9. Explain Debye Shielding.

10. What is meant by plasma oscillations ?

11. What is a field tensor ?

t2. Explain the significance of Alfuen waves.

(12x1=12weightage)

Section B

, Answer any two qucstions.

Eoth qtnstian carrics a weightage of 6.

13. Writ€ down the wave equations and obtain their solutions.

L4. Discuss the oblique incidence ofelectromagnetic waves at a plane conducting boundary.

Itum. over
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15. Discuss the potential formulation of relativistic electrodynamics.

16. Derive the Boltzmann and Ylasov equations.

(2x6=12weightage)

Section C

Answer any .fottt questians.

Each quatian cafus a weiglrtqe of 8.

L7. Thescalarandvecdorpotentialsaregivenby o=0andA=Aosin(&*-ot)j.fina EandE and

show that V.E =0 and V.E =0.

18. An electromagnetic wave is travelling in free space of permittivity es with electric field

E=Eo "6(k*-cl). Findtheaveragepowerperunitareacmssingplanesparallel tn 4x+By=e.

19. Ttremagneticfieldofthe TE11 modeofarectangularwaveguideofdimensions B.BBxp.Ecms is

}Jz=Ho cos(0.anr)cos (0. zry). Evaluate the cut offftequedcy for the wave guide.

20. Show that the tensor equation T:|, = 0 represents V.E = 0.' At"

2L. A wave from free space strikes a lossless liquid surface (€, = 80 ) at an aogle 2b" from the normal.

Estimate the angle of reflection and refraction.

22. Calculate the plasma frequency and maximum penetration depth for a plasma density of
1018 electrons/m2.

(4x3=12weightage)
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18. Discuss the various charaeteristics of organizational culture.

rin its importance.

Answer any two questions.

.:
:

16. 'Umat, i'the'stepS innolted in measurirrg organizational culture ? . : '.

. t7. What is mealrt by benchmarking ? Explain the liroess involved ia.it ?

, (Zxi = l0.weightagti
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FIRST SEMESTER M*4./1WSc.lUf.Com, DEGREE
DECEMBER 2019

. (CBCSS)

Physics

PHY lC O3_ELECTRODYNAIVIICS AND PLASMA PIIYSICS

Maxipum : 30 \Meightage

Section A

An s;u)er all questions.

Each quc:stion carries a weightage of I.

What was the inconsistency of Ampere's iaw ? How did Maxwell rectifr it ?

Show thatthevectorand scalarpotentials are notuniquelydefinedforagiven electric andmagnetic
fields ?

3. 'Explain why excellenf,cohdiictorE'fidEe good-iiirrors ? --

4. State and explain Poyninds theorem.-

5. Show that the current density four vector has zero divergence ?

6. "The invariant interval behryeen eausally related events is always timelike". Explain ?

7. Derive the expression for eyclotron frequency"

8. Write a brief note on Ylasov equation.

(8 x 1= Sweightage)
':

Section B

Answer arry two questions.

Each question carries a weightage of 5.

9. Derive the relation for the multipole expansion of electric scalar potential. Show that the electric

field of a "pure'dipole can be written in the coordinate free iorm.

10. Derive the Fresnel's equation for refleeiion and transmission at oblique incidence for an

electiomagnetic wave f"Uiog on a dielectric interface when the polarization of the ineoming wave

is parallel to the plane of incidence. Obtain the relation for the Breswter's angle in this case.

(2019 Admissions)

Time : Three Hours

1.

2.

Trrr:n over
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L2.

13.

14.

2 D 7298tr.

Derive the relation for the cutoff frequency for transverse electrie wave passing through a
rectangular wave gulde. Explain why TEM waves do not oocur in a hollow wave guide ?

Discuss the concept of Debye shielding and derive an eKpnession for Debye length.

(2x5 = l0weightage)

' Section C

Answer any four qucstinrc.

Eoch questian carrics a weightage of 3.

A thin glass rod of radius R and length L carries a uniform surface charge o. It is set spinning
about itsaxis at an angular velocity o. Find the magnetic field at a diptance s >> R from the center

of the rod.

Calculate the power (energy per unit time) transported down the cables as shown in the following
figure, assuming the two conductors are held at potential difrerence V, and carry current I with
directions as indicated in the figure

15. Prove that a lossSr transmission line is asdispersive as a lossydielectric.

16. Show that the retaided potentials satisff the Iorentz gauge condition.

17. Define four vclocity . Show that is invariant under Lorentz transformation

18. Express Maxweil's equations using electrodynamic field tensor and its dual tensor.

19. Given that Boltzmann constant & = 1.38 x 10-2s J/K find the number rlensity of an ideal gas at

ffC and atmospheric pressure P = 1.013 x IOENm-2.

(4x3=12weightage)
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M.Sc. DEGREE D(AMINATION, NOVEMBEB 2018

(cucss-PG)
Physics

PHY 1C O3-ELECTRODYNAMICS AND PI"ASMA PI{YSICS

l2OL7 Syllabus Year]

Time: Three Hours Maximum : 36 Weightage

Section A

Answer all questions.

Each. question carries weightage L'

1. Explain the significance of displacement current'

2. Distinguish between a phasor and a vector ?

B. Explain the situation where the reflection and transmission co-efficients are real.

4. What is meast by*hewave'impedance oftotal field 7 "' --

b. Give the phase relationship between voltage and current waves in an infinitely long

transmission line.

6. What is meant by the cut offfrequency of a waveguide ?

7. Define a cavitY resonator ?

g. write down the expression for Mi5rkwoski force on a charge q.

g. show that the current density 4 - vector is divergenceless.

10. Give the criteria for Plasmas.

11. Explain the term'Larmor radius'| t

12. write down the Fokker-Planek equation under coulomb collision.

(12x1=12weightage)

Seetion B

Answer anY two questions-

Each question carries weightage 6.

18. Define poyntingrs vector ? Obtain the expressions for instantaneous and average power densities

for time harmonic electromagnetic waves.

14. Derive the transmission line equations for a lossless parallel plate line supporting TEM waves ?

Explain why waves along a lossy transmission line cannot be purely TEM'
Turn over
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16.

2 D5L464

Derive Maxwell's equations in relativistic notation

Obtain the fluid equations of motion for plasma. Give the significance of stress tensor.

(2xG = 12weightage)

Section C

Answer any four questions.

Each question carries wei.ghtoge 3.

Find the potential inside and outside of a uniformly charged spherical shell of radius R ?

A parallel plate capacitor ofcapacitance 20pF is connected across an AC voltage source, v = 5

sinrt. Determine (i) the displacement current in the capacitor, and (ii) the intensity of magnetic

field at a distance 5 cm from the wire, in terms of time? ?

A5GHz, x - polarised uniformpl4newavepropagates inthe+ydirection in anonmagneticmedium

having a dielectric constant 1.5 and a loss tangent 0.001. Determine the intrinsic impedance,

wavelength, phase velocity and group velocity of the wave in the medium ?

A transmission line of characteristic impedance, Ru = 75o- , is to be matched to.a load-impedance,

Zt= 50 + j , 10 O, thmugh a length I of another glansmission line of characteristic impedance Ro.

Determine the values of I and Ro for matching ?

A straight wire along x-axis carries a charge density )u travelling in the +x direction at speed v.

Construct the field tensor and the dual tensor at the point (y, 0,0).

(a) A distant galaxy contains a cloud of protons and antiprotons, each with density 1011 /ms and

temperature 100K. Determine the Debye length and the number of particles in a Debye sphere ?

(b) Find the cyclotron frequency of electrons in a perpendieular magnetic netd of strength

(4x3=12weightage)

L7.

18.

19.

20.

21.

22.
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(Pages:2)

SEMESTER M.Sc. DEGBEE UtrAIIINATION,
(Ct,CSS-PG)

PHY lC O8_ELECTRODYNAMICS AND PLASMA

NO\IEI/IBER 2018

PHYSICS

Ma:rimum : 36 Weightage

[2012 Syllabus Year]

Section A
Answer all questions.

Each questinn catri.ei a weightage of L

1. What.are boundary conditions ?

2. What is the significance of wave equation ?

3. What is a plane wave ?

4- Whatieelossfseaium+ -_

5. Explain Poynting vector.

6. What is a cavity resonator ?

7. Explain ttre term Plasma.

8. What is meant by a polarizing angle ?

9. Give the advantage of representing electrodynamics in tensor notation.
10. state the expression betweeu dielectric constant and Alfuen velocity.
11. Explaia the term Skin depth

12. Explain the significance of Alfuen waves.

: 
Section B

' Answer any two questions.
Each questian circies a'weightage of 6.

13. (a) Derive the wave equation for the electric field in vacuum.

gnetic waves follow laws of reflection.

(12x1=12weightage)

14' Establish Maxwell's equations for the propagation ofelectromagnetic waves in a conducting medium
at normal incidence.

Tur:rr over
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15. Discuss the wave characteristics on finite transmission lines"

16. Establish the potential formulation of relativistic electrodynamics.

Section C

Answer any fottt questions.
: Each questinn carrics a weightage of 8.

L7. Show that the fields E = 4o <o cos (ii* - aD j and 6 = Ao& cos (&r -
equations.

18. Obtain the current density j corresponding to the magnetic vector potdntial A = (- y2 i + rzj).

D 51450

(2 x 6 =.12,weightage)

cot) E satisfyMaxwell's curl

21,

19, The electric field associated with an electromagnetic wave is given by E = 20sin (at - hz) i (%).
tr'ind the correspondrng magnetic field H (A/m).

20. The electric field of an electromagnetic waye is E = ibo .o= (kz - wt) + j Eosin (ft2 - or). Obtain

the direction and the uagnitude of Poynting vector.

A rectangular waeguide wittrr dimensionE*?8 xrf.0 ,'cm?lis givCn.,{IlutTE mode will propagate
in this wave guide, if the driving frequency is 1.70 x 1010 Hz ?

Evaluate l"p and Np for the earth ionosphere with n = 106 cm- 3 and ftT" = 0.1 eV.

(4xg=12weightagB)
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FIRST SEMESTER M.SC. ONCBPN EXAIVTINATION,

(CUCSS)

Physics

PHY I.C O3_ELECTRODYNAMICS AND PI,ASMA PI{YSICS

(2OL2 Admissions)

fime: firree Hours Maximum :36 Weightage

Section A

Answer all questiarls., Each question carries a weightage of L..

I Distinguish between Coulombfield and Faraday field.

8. Explain the term group velocity.

4. What is meant by a lossless medium ?

. 5.. Compare and c9r1trryt the working of wave guides and transmission lines.

8. What are four vectors ?

9. Briefly expla.in electric field due to a point charge.

10. What is Brewster angle ?

11. Explain the significance of Alfven waves.
:

L2. Explain the term Debye shielding.

i,,'t, Section B'
, Aiswer any two questinns.

Each question carri.es a weightagi of 6.

(L2xL = 12weightage)

13. Prove that the pla4e electromagnetic waves follow the laws of reflection.-- .-..- ':
L4. Derive the expression for the Poynting vector and comment on the results.

I15. Obtain the Maxwell's equations in tensor notation.

16. lVhat are plasrna oscillations ? Derive a relation for the frequency of plasma oscillations starting
from the appropriate fluid equation.

(2 x 6 =.12 weightage)

T\rrn over
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Physics

PHY IC O8-ELECTRODYI.IAMIC AND PLASMA PHYSICS

(2012 Admissions)

fime: Three Hours Maximum : 36 Weightage

Section A

Answer all questions.

Each questian carries L weightage.

1. Discuss the transmission of e.m. wave at normal incidence on a conducting interface.

2. What is skin depth ? Writp down an expression for the same and explain.

3. Express electromagnetic potential in terms of Lorentz force.

4. Write down Maxwells equation in integral forms and explain their physical meaning.

-. 5. Outline the principle operatioh of rectangular wave guides.

6. Explain, why magnetic tector lags behind the electric vector when e.m. waves propagate in a
conducting medium.

7. Explain the kinematic properties of reflection and refraction of e.m. wave.

8. What are cavity resonators ? Explain.

9. Write down the Lorentz transformation matrix and give its imFortance.

10. Write down the expression for electric and magnetic field interms of scales and vector potential

11. ;r.:Jr"J:;:r#argsd particre in an erectromagnetic nerd.

12. Discuss the use of Vlasov equation.

(12x1=12weightage)

Section B

Answer any two questians.

Each question carrics 6 weightage.

13. Establish the law of conservation of enerry for the electromagnetic field. Explaining the meaning
of various terms involved in it.

Turn over
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,
,"L4. Discuss with necessary theory the reflection and transmission.of e.m. wave at oblique incidence.

List and explain the'conclusions.

15. Differentiate between the concepts of group velocity and phase velocity as applied to wave guides.

Derive the universal formula for the group velocity.

16. Explain in detail the merits and application ofpotential formulation of relativistic electrodynamics.{.
(2x6= 12weightage)

Section C

Answer an! four questians.

Each questian carrics 3 weightage.

L7. Show that the potentials at the position defined by the vector'r'in uniform electric and magnetic

field may be written as 0 = -E.r and A=%(B xr).

18. Construct a tensor out of D and H, and use it to express Maxwells equations inside matter interms

of current density Juf *..

19. A plane wave travetling in a homogeneous isotropic dielectric is incident obliquely at the plane
surface of another di,electric. Determine the reflection coefEcient.

20- For a lossless transmiscioil liae; t[&r@ffisf:arrffiIengthfuS'aiftteftffietd*tit,impedance
is Zo. Find the velocity of e.m. wave in the line.

2L. Prove that change offrame ofreference does not change the orthogonal property ofE and B in
e.m. wave.

22. Calculate l, p and No for the earth Ionosphere with n = 106 cm4, kTe = 0.1 eV.

(4x3=12marks)
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(Pages:2)

Reg. Ndili#-:J.r-................;....-.'

FIRST SEMESTER M.sc. DEGREE HGMINATION, DECEMBER 2014

(CUCSS)

Physics

PHY 1C O3-ELECTRODYNAMICS AND PLASMA PHYSICS

(2012 admission onwards)

Time : Three Hours Marximum : 36 Weightage.

Section A

Answer all questions.

Each carries I weightage

1. Explain polarization of e.m. waves.

2. Show that the e.m. wave propagate in a dielectric medium with a velocity \/ 1 -

. 
*r wru' o vsrvvruJ 

" = 
F

3. Explain, why the definition of poynting vector._is not a mandatory one.

4. What is-Maxwell stress'tensor?

5. Write down Maxwell's equation in differential form and'give their physical meaning.

6. How are the scalar and vector potential related to the electric and magnetic field ?

7. Explain how do cavity resonators reqemble with electronic resonant circuits.

8 Discuss the phenomenon of radiation from an oscillating dipole.

L With suitable example, explain symmetric tensor and antisymmetric tensor

10. Prove that continuity equation follow from Maxwell's equation.

11. For an Alfuen wave show that time averaged ion kinetic enerry/cm3 is equal to the magnetic wave
energy.

12. What is Debye shielding ? Give its significance.

(12x1=12weightage)

Section B

,4nswer any two questions.

Each caries 6 weightage

13. Deduce Maxwell's equation of electromagnetic field and discuss it. Comment on the correspondence
of the field B and H with E and D.

14, Discuss the reflection and transmission of e.m. wave at normal incidence at dielectric interface.
Explain the relation connecting reflection coefficient and transmission coefficient.

Turn over
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15. What arb the difference, in the propagation and general behaviour, between TE a4d TM modes in : '

recta:rgular waveguides ? Describe briefly the various methods of exciting waveguides. i

16. With suitable example, explain the advantages of electrodynamics in tensor notation. and formulate 
',

Maxwell's equations interms of tensors.

(Zx 6 = 12 weightage)

Section C

,4nswer any fout questions.

Each carries 3 weightage.

17 . Show that for a plane electromagnetic wave poynting vector is 'C'times energy density of the field.

18. A straight wire plong z-axis carries a charge density I travelling in the + Z direction at speed V.
Construct the field tensor and dual tensor at the point (r, 0).

19' Assuming that the electric vector of an e.m. wave is E = E .e-L (*t - kr) ,Prove the various laws of

reflection and refraction.

20. Prove that for glass-air interface (n, - L.5 and n, = 1.0) for normal incidence of e.m. wave the
reflection and transmission coefficients are 0.04 and 0.g6 respectively.

21. Ifa charge g is at the origin ofa system S, calculate the electric fields as observed by an observer

in another frame S' at the instant the two origins coincide if S' is moving with uniform velocity
'u' along z-aiis.

22. Prove that for a plasma wave Vn Ye= C2,when the letters have usual meamng.

(4xJ=L2weightage)

:i:f
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FIRST SEMESTER M.Sc. DEGREE EXALINATI
(CUCSS)

Physics

PHY 1C O8-ELECTRODYNAI\{ICS AND PI"ASMA PHYSICS

(20L2 Admissions)

Section A

Answer al! questians.

Each question carries a weightoge of-t.

.4-..*5

'i!

20L7

Maximum : 36 Weightage

1. What are harmonic fields ?

2. Explain potential functions.

3. Explain skin depth

4. What are loss less media ?

5. Give the boundary conditions for D and B.

6. Wha! is a rectan$ular wavegulde ?

7. Explain transmission lines.

8. Discuss the magnetic field due to a moving point charge.

9. Explain Debye shielding.

10. What are Masov equations ?

12. Define four vectors.

(LZxL=L?weightage)

Each questi,on carries a weightage of 6.

What are Maxwell's dynamic equations. Arrive at the electromagnetic boundary conditions:

Discuss the oblique incidence of electromagnetic wave at a plane dielectric boundary.

I\urn over
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15. Discuss the electrodynamics in tbnsor notation.

16. Describe the theoretical treatment of motion of charged particle in an electromagnetic field.
,.. 1

Section C

Ansuter any foltt questions.

Each canics a weightage of 8,

17. 'Awave''frorn free space strikes a lossless water surface (e" =80) at an 4ngle of 8Oo'from the

normal. Evaluate the angle of reflection and refraction.

18. Enelgy from a 2000 Watt lamp is radiatett uniformly. Evaluate the average intensities of electric
and magnetic field of radiation at a distance 4 m from the lauip.

19. Calculate the plasma frequency and maximum penetration depth for a plasma density of 1020

electrondm2

20. A rectangular waveguide has breadth 20 cm. Find the wavelength for a signal frequency of 3 GHz
. for the dominant'mode .:

22. Show that for a charged particle moving with velocity ;, the ma$rbtic potential is given by

tt

e' = * V, where V is the electrostatic potential..co

(4x3=12weightage)


