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PART A
Answer all questions, each canies 3 morks. 

iltt
Findthevectorprojection of 7=zi,*4-zi on E:54-tol+ll . (3)

A point charge of 6 nC is located at origin in free space. Find the potential difference (3)

between the points PL (0.2,-0.4,0.4) and P2 (l, 0, 0).

Calculate the capacitance of I km length of an air-filled co-axial cable with inner (3)

diameter 6 mm and outer diameter 14 mm.

State and prove Ampere's Circuital Law for a time varying electromagnetic field. (3)

Find the skin depth of a Copper material with e,. = 5 and frequency of propagation is (3)

2MHz in z-direction.

What is the expression for propagation constant for general unbounded medium? What (3)

will be the values of the ratio {,a) for good-dielectric and good-conducting
\an )

medium?

Find the reflection coefficient and VSWR of a transmission line of characteristic (3)

impedance. 50C) and load impedance 7500 .

Define a distortion less transmission line. What is the condition for distortion less line? (3)

Explain why TEM wave cannot propagrte in a single conductor hollow waveguide. (3)

A rectangular waveguide with dimensions 5x3cm operates at lOGHz. Find (3)

f",1" and )", for the dominant mode.

PART B

. Ansnu ootToll questionfrom each riodute, elch carries tl mfrks.

Module I

Determine the flux of D- p'cos'Ql+zsnff,, c/m2 overthe closed surface of (8)

the cylinder, 0 ( z <l,and r :4. Veriff divergence theorem.

Show that the electric field intensity E is the gradient of potential V. (6)

OR

8

ng

l0

b)
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12 a) state Gauss law in electrostatics. Apply Gauss raw to find E-fierd of an infinite sheet (s)of charge of uniform charge p,C/m2.

b) The regiony 
' otonlists of a perfect conductor whire region y > o is a dierectric (6)medium witha' = 2 ' If there is a surface charge of 2nc/m2on the conductor interface.

Determine E and D at A (3,_2,2) andB (_4, l, 5).

Module II13 a) Derive the electromagnetic wave equation in a rossy dierectric medium. (g)b) From fundamentar raws, derive the continuity equation for current. 
""' 

6)
OR

14 a) Derive the expression for energy stored in erectric fierd. 
Q)b) At the boundary of different materials, obtain the boundary conditions for the e)tangential and normal components of E'fr"ld,with zero and nonzero surface currents.

15 a) 
Modute III

- 
using Maxwell's equation for free space, show thatvrH - r a'H (7)

c' ot'b) If 6' = 9' p=Po' for a medium in which a wave with a frequency F 0.3 GHz is (7)
propagating' Find the propagation constant and intrinsic impedahce of the mediumwhen conductivityo = 0.

OR
16 a) obtain the expressions for reflection coefficient and transmission coefiicient of pranewave when it is normally incident on the interface between two different dielectricboundaries.

b) For a uniform prane wave propagating in z-direction, E = 20sin (torr - p ,)%in free
space. Find D, H, p and phase velocity for the wave.

Mggfule IVt7 
3 :tff:li^:_lT":''.1"n* 

povnting rheorem starring rrom Maxwen,s equations.s squallons.b) 
ilT:* 

transmission rine is g0cm rong and operates at a frequency of 600MHz. The

I: ,o*re]srs 
are r = o.ziptr / m .andc'= ro,pFr; . ;;;"; :iuir";rr;

Itj'ill"the 
phase constanr, the phase verocity on the rine and the input impedance

for Z, = 100Q.

(7)

(7)

(7)

(7)

18 a) For a transmission line

coefficient

OR

derive the expression for input impedance and reflection (g)
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b) A distortionless transmission line operating at 500 MHz hasZo = 8(Kl, (6)

a = O.MNeper / m, I = l.}rad / m . Findthe line parameters.

Module V

19 a) Obtain the input impedances for open circuited and short circuited transmission lines. (6)

Explain how they relate to characteristic impedance of the line.

b) In a rectangular waveguide for which a: l.5cm, b:0.8 cm, o=0, lt- lto nd (8)

e = 4€0, H, = I'^(T)*'(TJ,i" ("ro " t - f ,) a^. Determine:

i) Mode of propagation ii) cut offfrequency iii) Phase constant, B

iv) Propagation constant, 7 v) Intrinsic wave impedance,q

OR

20 a) A 60Cl lossless line is terminated with a load, Z, = 60+ j60O . If the line is O.il, (8)

long then using Smith chart, Find (i) Reflection coefficient at load (ii) VSWR

and (iii) Input impedance

b) Examine whether the following modes propagate inside an air filled rectangular (6)

waveguide of dimension 7.2lcm x 3.4 cm operating at 5 Gltz. i) Thr ii) TMrr

iii) TEm
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