
Student Exam No:

B. TECH. SEMESTER V (ELECTRONICS & COMMUNTCATTON ENGINEERING)
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GIYETIC TIIEORY & WAVE PROPAGATION

[Max. Time:.3 Hrs.l

Instructions;

1. Attempt all questions.
2. Answers to the two sections must be written in separate answet books.
3. Figures to the right indicate full marks.
4. Assume suitable data, if necessary.

[Max. Marks: 701

Que.-l (A)

(B)

(c)

Que.-l" (A)

(B)

(c)

Que"-2 (A)

SECTION-I
Derive the equation of E for the Electric Dipole.

Given p oints A(2,5,- l), B (3,-2,4) and C(-2,3, I ) and:
(a) 4e 'F;
(b) The angle between ffi and ffi
(c) The length ofprojection of ?j6 on ffi
(d)The vector projection of fi" on ffi'

Transform A = 4q - 2q - 4q in spherical Co ordinate system. AIso evaluate it at
P(x=2, y:3,r5).

OR
What is the line charge density? Derive the expression of electric field intensity due to
the line charge configuration.
An infinitely long uniform line charge is located aty=3,2=5.1f p;30nC/m. Find E at

(a) The origin
(b) P4(0,6,1)

Two point charges of 6 nC are located at the points (2,-3,-4) m. and a charge of 8 nC is
located at (-2,3,4) m. Find electric field intensity at (3,3,3) m,
Find the flux density at a point 4(6,4,-5) caused by

(D A point charge of 40mc at the origin
(ii) A uniform line charge pf tA pc/m on the Z-axis
(iii) A uniform charge density F, :30 pc/mz at a plane X=8

/c

4

(B) Show that electrostatic energy stored in a parallel plate

joules
:  !  t \ - -  ,  1

Let r,t - (u.{ + qx')ax - lyay +'zzg.z cltn" evatuate

theorem for the region defined by - a 1 x,!, z < a
OR

I

capacitor is given bY ;tr'

both sides of the ciivergence(c)

Que.-2 {A) Explain
1. Eiectric Flux 2, Electric flux densitv
3. Surface charge density 4. Work done

(B) Define the Current Density and also explain the continuity equation for current in detaii.
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(c) ret E = (- Y)q+ fi)rc + 5q v/m and calculate

,:, ,,. (a\Vre.given P (-?'2'l) and Q (4;1'2)

. (b) 7p if V:0 at Q.
eue.-3 (O i:rjriiti t[r"-rq""ion- of the energy density which is stored in the elecfrostatic

field.
(ts) Four infinite uniform sheets of charge are located as follows: 20pClmz ug:1,.

-S edn, at y:3, 6 pClmz at 5i1 un6 -18 pClm' ut y=-4. Find E at the

Point:
(C) berive the bounclary condition at a conductor free space boundary'

Que.-4

SECTION.II

(A) Derive an expression for the Displacement current density for atirne varying

field.
(B) Derive the Lolentz Force equation.
(C) State and provc stokes theorem. 

OR

(A) Prove the relation,V x fr : I
(B) State Poynting theorem and derive an expression for the value of instantaneous

power flow in a definite given volume'

eue"-S (A) Describe the reiation between the vector cornponents when the vector is going

from one medium to another.
(B) Derive the solution of the Wave equation for a lossy medium'

(c) what is vector Magnetic potential? Mention any one use of it'
OR

Derive all the Maxwell's equations for a free spaca medium.

What is Skin eftbr:t? Hxplain in detail'
What is the Gauss law for the magnetic field?

Answer the following:
(i) Hor^r the deptf, of penetration and the frequency doos are related?

iili What do., tir, *quution, of Magnetic boundary conditions signifies?

(iii) Define a Wave front.

ii"l What does the Poynting vector signifies?

(u) V/rite dowtr the basic motor equations'

ioi; what daes the Maxwell's equation describe about'?
'l he eieetrie fisld veetor in free spaoe is given-by

E: E*,sin*. i:csi"*t-$z) a, (V1m). Find tiro o,r*"*sporudi*gl{"

N4ention few uharacteristics of E layer of the tronosphere'

Esd-q{ Faper
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