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Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8
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Electromagnetlc Flheld“'Theory

Max. Marks: 100

Module-1

Obtain the relationship between rectangular and cylindrical co-ordinate system. (06 Marks)
Find dot product, cross produc’t and unit vector of A for the following vectors :

A=3ax + 4ay 5az
(08 Marks)
B:—6ax+2ay+4az

State and explain.Coulomb’s law in vector.form. (06 Marks)

+OR

Give the”Cartesxan coordinates of the vector ﬁeld H'=20ap—10aQ+3az at the point

P(x=5, y 2,z=-1). ; (08 Marks)
State the prove Gauss divergence theorem. (06 Marks)
If D=(2y*z—8xy)ax + (4xyz — 4x*)ay + (2xy*=4z)az. Determine divof D at P(1, -2, 3).

S, ' (06 Marks)

Module-z

Prove that electrlc field mtensxty is expressed as negatlve gradlent of scalar potential.

(07 Marks)
Derive current continuity equatlon with usual notatlon (06 Marks)
Obtam the boundary condm ns between Dlelectrlc and Conductors. (07 Marks)

, OR

Given V = 2x’y =57 at point P(—4, 3, 6) find potential, electrified intensity and volume
charge density. - (05 Marks)
Derive the expression for capacﬁor ofa parallel plate capacitor containing 2 dielectrics .

(07 Marks)
Obtain the expression for energy density in free space for electrostatic field. (08 Marks)

Module-3

Derive Laplace equation and Poisson’s equation from point form of gauss law in all the
three co-ordinate system. (06 Marks)
Prove the uniqueness of solution using uniqueness theorem. (08 Marks)
State and explain Biot-Savart’s law and Ampere’s circuit law. (06 Marks)
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OR ,‘
Verify the potential field given satisfies the Laplace{’sm’equation V=2x>-3y*+2%.
(05 Marks)
Obtain the equation for curl(VxH)=1J by consrderrng differential surface element and
equat1ons L (08 Marks)

If a field given F=(x + 2y +az)ax + (bxw— 3y- z)ay +(4x+cy+ 2z)az find the constants a,

b, ¢ such that the field is nrotatlonal (07 Marks)
odule-4 ;

State and explain Lorentz force equation. y (05 Marks)

A pomt charge Q = 18nc has a Veloc1ty of 5 x 10°m/s in the direction

the ﬁeld
i) E=-3ax+ 4ay +

KV/m
ii) B=-3ax + 4ay +6azmT sl

iii) B and B. _together acting. Ve, (08 Marks)

Derive the boundary conditions at the interface between two magnetic materials of different

permeabrhtes , (07 Marks)
OR

Derive the equation for magnetic force between two differential current elements. (07 Marks)

Derive the expressron for the inductance of a solenmd and torroid. .. (07 Marks)

Consider an air core iorroid ‘with 500 turns cross sectional area of 6cm” and mean radius of

15¢m and carries current of 4amps. Find reluctance B.H. (06 Marks)

. Module-S

State and explam Faraday’s law. (" ¢ (05 Marks)

List Maxwell’s equations for time Varyrng fields in mtegral form and point form. (08 Marks)

Explam skm depth and skin effect Derive the expression for skin depth. (07 Marks)
OR

State and explain Porntmg theorem with derivation P=ExH.. (07 Marks)

_Derwe expression for displacement current density for time varying fields. (07 Marks)

A 300MHz uniform plane wave propagates through fresh water for which o = 0, ur =1,
e = 78. Calculate attenuation constant, phase constant, wavelength intrinsic impedance
(o, B, A, MY (06 Marks)

* % ok % %
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