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Fifth Semester B.E./B.Tech. Degree Examination, D ec.2024 I J an.2025

Electromagnetic Waves

Time:3 hrs. Max. Marks: 100

Note: Answer any FIVE full questions, chooSing ONE full question from each module.

Module-1

b.

lf two position vectors A=-2a*-5dr-4a, andB=2a*+3ay+5a, then find,

i) AB ii) AA, aB iii) eAB iv) Unit vector &om C to A where C is (3, 5, 8)

(06 Marks)

Ten identical charges each of 500 pc are spaced equally around a circle of radius 2 m. Find

the force on a charge of- 20 1t"c located on the axis, 2m from the'plane ofthe circle.
(07 Marks)

Define Electric Field Intensity. Derive expression for electric field intensity due to 'n'
number of charges. (06 Marks)

2 a. Given the two points A(2,3,
Cartesian coordinates of B.

OR
*l) and B(4,25, 120). Find"'spherical coordinates of A and

b. Derive an expression for electric field intensity due to infinite line charge.

c. Find electric field E at origin, if the following charge distribution are present in free space :

i) Point charge of 21nc atP(2,0,6)
ii) Uniform line charge of infinite length with charge density" p* = 3 nC / m at x : 2, y : 3.

iii) Uniform surface charge of density,O .2nClm2 atx:2. (07 Marks)

Module-2
3 a. A charge is uniformly distributed over a spherical surface of radius 'a'. Determine electric

field intensity at all the places, use Gauss law. (07 Marks)

Evaluate both sides of divergence theorem for the field D: 2xya*+x'd, Clm2, for a

rectangularparallelpiped formedbytheplanes x:0 andx:1 ;Y= 0 and y:2;z:0 and

z: 3. (08 Nlarks)

Show that electric field intensity is negative potential gradient. (05 Marks)

b.

b.

c.

OR

The flux density D: lu, nClm2 in free space :

J

i) Find E at r: 0.2 m
ii) Find the total electric flux leaving the sphere of r: 0.2 m.

iii) Find the total charge within the sphere of r: 0.3 m

State and prove Gauss divergence theorem.

Derive an expression for continuously equatibn'
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Module-3
S a. Determine whether or not the following potential fields satisfy the Laplace's equation:

i) V:x2 _ y2+22 ii) V:rcosQ*z iii)V:rcos0+$

thefield H=6xya,
-l<Y11,2=0'

ztBCs4

(06 Marks)

-3y2 a, Nm, lor

(08 Marks)

(06 Marks)

b.

c.

Evaiuate both sides of Stoke's theorem for

rectangular path around the region, 2 < xS 5,

Explain the concept of magnetic potential.

OR
a. State and prove uniqueness theorem.

b. Two plates of parallel plate capacitor are separated

potential zero and Vs respectively. Detetmine,
i) Potential at any position between the plates

ii) Surface charge density on the plates

iii) Capacitance between the plates.

c. Find the magnetic flux density at the centre 'O' of a

carrying 10 A of current.

(06 Marks)

by distance 'd' and maintained at

(08 Marks)

square of sides equal to 5 m and

(06 Marks)

them in point form and
(08 Marks)

Module-4
a. Derive an expression for force on a differential current element and find force experienced

by conductor of 6 m long, lies along z-direction with a cunent of 2.A. in a, direction, if
B:0.08a.T. (07Marks)

b. Explain magnetization and permeability. (07 Marks)

c. Derive boundary conditions at the interface oftwo magnetic materials. (06 Marks)

OR
a. A point charge of e: *1.2C has velocity [ =15a_ +zay-35,)m/s. Find the magnitude of

force exerted on the charge if,

i) E=-185, +5ar-10a, V/m

ii) B = -4a*+ 4a, +3a,7
iii) Both are present simultaneously. (07 Marks)

b. Find the magnetaation in a magnetic material where:

i) p: 1.8x105 lvm and M : 120 Nm
ii) p: 22 ,there are 8.3x102s atoms/m3 each atom has a dipole moment of 4.5x1 041 A.lm2

and

c. iii) B - 300 pT and X* : 15 (07 Marks)

State and explain Faraday's law of electromagnetic induction. Hence obtain Maxwcll's
equation in point form and integral form. (06 Marks)

Module-5
a. Derive Maxwell's equationb for time varying fields, represent

integral form.

b. Obtain relationship between E and H in tt.. space.
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