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Time: 3 hrs.

3 a. Evaluate ,both sides

2<y33,3<z<4.
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:::,, .: 'Max. Marks: 100

(06 Marks)

::,,::::,:,::::,::,

the defined plane in which 1 < x < 2

(10 Marks)

1, -1) to (8,2, -1) in the electric
(05 Marks)

(08 Marks)

(06 Marks)

Fifth Semester B.E. Degree Examination, JuIy/August 2022
Electromagnetic Waves
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Note: Answer uny FIVE full questions, chdosing ONE full question from eflch module,

I a. Convert point p(l,3,5) fi-"* C;;r;rffi*rdrical *a roi;rt"al coordinates. Also write
the equation for differential aurface and differential volume for cylindrical and spherical

b. A line charge of 2 nclm lies along y-axis while surface charge densities ol 0.1 and

-0,1 nc/m2 exist on the plane z= 3 andz= -4 respectively. Find the electric field intensity
at a point (1, -7 ,2)... (06 Marks)

c. A point charge of 50 nc each are located at A( l, 0, 0), B(-1, 0, 0), C(0, 1, 0) and D(0, -1 , 0)
in free space. Find the total force on the charge at A. (06 Marks)

OR
2 a. Compute the value of E at P(1, 1, l) caused by four identical 3nc charges located at

P1(1, 1,0), Pz(-I, 1,0), P:(-1,*'1,0) and P+(1, -1,0). (08Marks)
b. Define electric field intensity and flux density;:lpeiive the expresSion for electric field

intensity due to several point charges. (06 Marks)
c. Calculate the total charge for the defined volume. Given that 0.1 S lxl, lyl,lzl< 0.2

lVtodule-2
of divergence theorem for

=. 1--r-')
L) = 4xax + ly'ay +'zz-azclrn'

b. Detennine workdone in carlying a charge of -Zc from (2,

field E = y6* * xa, V/m, (in Cartesian system).

,r. I ', 
",.,' OR

,26 .4 a. Let V - cos 
m the tree space:'in cylindrical system:

r
(i) Find E atB(2,30o, l)
(ii) Find the volume chbrge density at point A(0.5,60", 1)

b. Calculate the numerical value for div D at the point P(2, 3, -l) for
g = (Zxyz- y')4, + (x2z - ?*y)u, * x2ya, clm2

c. Considering the path along the parabol a x:2f , obtain the equation of continuity in integral
and differential fo-rm. (05 Marks)

c. Define potentialidifference. Derive the expression.for potential due to several point charges.
. (06 Marks)
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Module-3

a. Solve the Laplace's equation for the potential field in the horrrogeneous region between the

two concentric conducting spheres with radii a and b; such that b > a if potential V: 0 at

r : b and V : Vo at r : a. Also find the capacitance between the two concenffic spheres.
(09 Marks)
(05 Marks)

H = (3y -2)A, + 2xa, Find the cun)dcnsity
(06 Marks)

OR
a. State and prove uniqueness theorem, 

' 
," (07 Marks)

b. Find E at P(3, 1,2) for the field of two coaxial conducting cylinders V:50 V at p:2nr
and V =20Y atp:3m. (06!larks)

c. Evaluate both side of ,h_..',,,,S!ota's theorem for the filgd 'tr = 6xya* -3y'u, A/m and the

rectangularpatharound,,th!,legion2<x(5,-l<y1l,z:0.Letthedirectionofd"
to be a,. (07 llarks)

, l![odule--4.
a. Obtain the expression for magnetic force belyeen differential current elements. (06 Marks)

b. Calculate thp hormal components of the magnetic field which traversal from medium I to

mediuq 2;hanilg p,,- 2.5 *d p,, : 4.. Given that H, = -30e* + 50a, +70a,Y lm. (06 Marks)

c. Derive the integral and differential form of Faraday's law. (08 Marks)

a. A current element I,dL, = ll4e, Am is located a'tP{2.,0,0) and another current element

IrdL, =10-6[a- -2e, +llari ,O- is located atPz(1,O, 0). Both are in free space. Find:

(i) Force exerted on lzdlz by trdlr
(ii) Force exerted on IrdLr by Izdl-z

b. Calculate the ma$,rtdtization in magnetie,,:utaterial where:

(i) Lr: 1.8 x lOs (FVm) and M : 120 (A/-)
(ii) V, = 2L there are 8.3 x 104 atoms/m3 and gach atom has a dipole moment of

4.5 x lo-27 (N*')
(iii) B : 300 (pT) and X,, : 15.

c. Obtaid the magnetic bogndaly conditions at interface between

material.

b. State and explain Biot-Savart law.
c. If the magnetic field intensity in a region is

at the origin.

,"'ll-ist and explain Max.-iilell's equation in point form and integral form.9a.
b.

(06 Marks)

(06 Marks)
two different rnagrrctic

(08 Marks)

(06 Marks)

(06 Marks)

A/m. Find B, ), and

(08 Marks)

(08 Marks)

Calculate intrinslc.irnpedance Ir the.,propagation constant y and wave velocity u lor a

conducting medium in which o: 58 Ms/m, !k = 1, t, = 1 at a frequency of 100 MHz,

c. The H field'in free space is given by E(x,t)=10cos(108t*Bx;d,

E(x, t) at P(0.1, 0.2, 0.3) and't = I ns.:'..""': 
OR

10 a. State and prove Poynthing theorem.
D' A metal 

,sheet 
of Aluminiunl l^. o : 38.2 M U/m and p, : 1. Calculate the skin depth E,

propagation coni'tnnt y and velocity of propagation v at the frequency of 1.6 MHz. (06 Marks)
F.c' Do the fietd E = E-sinxsint a, and 11 - 'r-"65xcost a,. Satisfo Maxwell's equation.

,,.-.t.,
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(06 Marks)
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