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hird Semester B.E. Degree Examination, Dec. 2017/Jan 2018

Engineering Electromagnetlcs

T'ime: 3 hrs. . . b & Max. Marks: 80

[

Note: Answer (my FIVE full questions, choosing one full question from each module.

: Module-1 ,

State and explain Coulumb's law in vector form. (05 Marks)
Find the electric field E at origin, if the following charge dlstnbutlons are present in free
space:
i) Point charge 12 nc at P20 6).
i) Uniform line charge of linear char ge density 3 ne/mat x =2, y= 3.
iii) Uniform surface charge of density Py = 0.2 ne/m- at x = 2. (06 Marks)
Define volume charge densrt) Also find the total charge within each of the indicated
volumes. .
D 0sp=0.1l, 0<dp=m 2<z<ds Oy = 0°2” sin(0:6¢)

o :

2

ii) Universe : p, = (05 Marks)

-OR
Define Electric flux and flux density. ' (04 Marks)
Given a 60 pC point charge located at the origin, und the total electric flux passing through:

i) That portion of the sphere ¥ =26 cm bounded by {} Ei <g and O<¢ <§.

i) The closed surface f‘ef"ned by p=26 cm and 7 = 426 .-
iii) The plane z = 26 [Suke i (07 Marks)
Derive the expression for E due to infinite line charge of ch’»lwc; density p, (c/m).

(05 Marks)
State and pmve Gauss law for point charge. - (05 Marks)
State and prow divergenge theorem. o (05 Marks)

In.each efthe ’rollowmg parts. find value for div D at the point spec1fed
i) D= (’Hyz y* )a +(‘< z-2xy)ay +x° ya, ¢/m” at Pa(2, 3, -1).
i) D=2pz%sin> ¢a +pz” sin 2¢a, +2p°zsin? ¢d o/m” at Pe(p=2,0=110°, z-~-1)
{6 Marks)

OR

Define potential difference and absolute potentlal (04 Marks)
A point charge of 6 nc is located at origin in free space, find potential of point p, if p is
located at (0.2, -0.4, 0.4) and

) V=0at 1nf‘mty

i) V=0at(l,0,0)

i) V=20 Vat(-0.5, 1, -1) (06 Marks)
Derive point form of continuity equation for current. (06 Marks)
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Module-3

Derive the expression for Poisson’s and Laplace’s equation. < (05 Marks)

Two plates of parallel plate capacitors are separated by distance *d’ and maintained at
potential zero and V respectively. Assuming negligible fringing effect. ddermmc potential

at any point between the plates. a (06 Varks)

State and prove uniqueness theorem. (05 Marks)
OR _

State and expldm Biot-Savart law. € (06 Marks)

Find the magnetic flux density at the centre *0° of a square of sides equal to Sm and carryin:

10 amperes of current. (06 Marks)

At a point p(x, y, 2z), the components of vector magnetic potential A are given as
A, =4x+3y+2z, A =5x+6y+3z and A, =2x+3y 152z . Determine B at point P.

(04 Marks)
Module-4
Derive Lorentz force equation. (05 Marks)
Derive an expression for the forcc on a differential current element placed in a magnetic
field. (06 Varks)
A conductor 4m long lies along the y-axis with a current of 10 amps in the a, direction.
Find the force on the conductor if the field is B =0.005a, Telsa. (05 Miarks)
OR -

Define: i) Magnetization, i) Permeabiiity. (04 Varks)

Find the magnetlzation in a magnetic material where -

By p=18x10 (H/m) and 120 {A/m) :

) w = 22 there are 83 x 10** atoms/m® and pach atom has a dipole moment of
4.5 x 1077 (A/m' )ana -

i) B =300 uT and ym = 13, : (06 Wiarks)

Discuss the boundeu"y condltlons at the interface beLueen two media of different

permeabilities. : (06 Marks)
' e Module-5
State and explain % draday s law of electromagnetic induction. : (04 Marks)
Find the frequency at which conduction current density and dlsplagement currentiare equal
in a mediem with o = 2 x 10°O/m and &, =81. e (06 Marks)
List Maxwell’s equations in point form and integral form. (06 Warks)
OR ,
Obtain solution of the wave equation for a uniform plane wave in free space. (06 Marks)
Staie and prove Poynting theorem. (06 Marks)

The depth of penetration in a certain conducting medium is 0.1 m and the frequency of the

- electromagnetic wave is 1.0 MHz. Find the conductivity of the conducting medium.

(04 varks)

* % ok ok ok

20f2



0, will be treated as malpractice.

5

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 wrillen eg, 42+8

ML AN UL,

Third Semester B.E. Degree Examination, June/July 2017
Engineering Electromagnetics
Time: 3 hrs. Max. Marks: 80
Note: Answer any FIVE full questions, choosing one full question from each module.
Module-1

1 State vector form of Coloumb’s law of force between two point charges and indicate the
units of the quantities in the equation. (04 Marks)
Let a point charge Q, = 25nC be, located at A(4, —2, 7) and charge Q. = 60nC be at
B(-3,4, —2). Find E at C(1,2, 3) and find the direction of E . (10 Marks)
Define electric field intensity due to number of point charge in a vector form. (02 Marks)

OR

2 Derive an expression for the electric field intensity due infinite line charge. (06 Marks)
Define electric flux density. Find [5 in.Cartesian eo-ordinate system at a point p(6, 8, —10)
due to a point charge of 40mC at the origin and a uniform line charge of p. = 40pC/m on the
Z-ax1s. : (10 Marks)

Module-2 -

3 State and prove Gauss law as applied to an electric field. (06 Marks)
Given that A =30e™a, — 2za, in the cylindrical co-ordinates. Evaluate both sides of the
divergence theorem for the voluime enclosed by r=2,z= 0 and z = 5. (10 Marks)

OR :
4 Define the electric scalar potential. Derive an expression for potential due to point charge.
(06 Marks)
A point charge of 6nC is located at the origin in free space find potential of point P if P is
located at (0.2, —0.4, 0.4) and 1) V =0 at infinity i) V=0at (1,0, 0) iii)) V=20V at
(-0.5,1, -1). (10 Marks)
Module-3

5 Startifig with point formref Gauss law deduce Poisson’s and Laplace’s equation. (03 Marks)
State and Prove uniqueness theorem (05 Marks)
Find V at (2, 1, 3) for the field of

1) 2 co-axial conducting cylinders V =20V at p = 3m
i1) 2 concentric conducting spheres V = 50V at r = 3mand V = 20V at r = Sm. (08 Marks)
OR
6 State and explain Biot — Savart’s law. (04 Marks)

Evaluate both sides of the Stoke’s theorem for the field H = 6xya, g3y3€1_\, A/m and the

rectangular path around the region, 2<x<5,-1<y<1,z=0. Let the positive direction of

ds be &, . (08 Marks)
1 of 2
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At a point p(x, y, z) the components of vector magnetic potential A are given as

A, =4x+3y+2z, A =5+ 6y437 and A =2x+3y+57 . Determine Bat point P,
(04 Marks)

Module-4
A point charge of Q = = 1.2C has velocity

V= (Séx +2a, & 3&1) m/s. Find the magnitude of the force exerted on the charge if
) E=-A8 +5a, -10i, Vim

i) B=-4a t4a +3, T

iil) Both are present simultaneously. (08 Marks)
Derive an expression for the force on a differential current element placed in a magnetic
field. (04 Marks)
A conductor 4m long lies along the y-axis with a current of 10.0A in the a_direction. Find
the force on the conductor if the field in the region’is B=0.005a T . (04 Marks)

OR

5
If B=0.05xa, Tina material for which y =25 Find
. e e s - 2 g . 3 )

1) L 1y p ) H ) M v) J vi) I, (08 Marks)
Write a on magnetic circuits (04 Marks)
Write a note on forces on magnetic materials. (04 Marks)

Module-5 L
Explain Displacement current density and conduction current density. (04 Marks)
List Maxwell’s equations for steady and time varying fields in
1) Point form i) Integral from. (06 Marks)
Do the fields E =E,, sin x sinta, and H =—"cos x cos ta, satisty Maxwell’s equations?

' H,
(06 Marks)
OR

What is Forward travelling wave and Backward travelling wave in free space? (02 Marks)
A uniform plane wave in free space is given by E; =200 [30"-e™*" & _V/m.
Find B, w, £ a1, |H| (06 Marks)
State and prove Poynting theorem (08 Marks)

2 o0f2
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: 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

Important Note

USN 15EC36
Third Semester B.E. Degree Examination, Dec.2016/Jan.2017
Engineering Electromagnetics |
Time: 3 hrs. Max. Marks: 80
Note: Answer any FIVE full questions,
choosing ONE full question from each module.
Module-1
1 Point charges of 50 nano-coulomb 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. ' (08 Marks)
Define electric field intensity and electric flux density. 1 (04 Marks)

A uniform line charge of infinite length with pp =40 nc/m lies alongzaxis. Find Eat (-2, 2,8)
in air, _ _ {04 Marks)

OR
Derive the expression for electric field intensity due to infinite line charge. (08 Marks)
Two particles having charges 2nano-coulomb and Snano-coulomb are spaced 80 cm apart.
Determine the electric field intensity at point “A” situated at a distance of 0.5 m from each
of the two particles. Assume dielectric constant of 5. (08 Marks)

Module-2

Evaluate both sides of the divergence theorem for the field D= 2xy§x ¥ yc/ m? and the

rectangular parallel piped formed by the planes x = O-and 1, y=0 and 2, and z = 0 and 3.
(08 Marks)
Derive the expression for equation of continuity. (06 Marks)

Give the vector densityJ :IOpzzgp—ﬁlpcoszc{)’é\ p mA/mz. Determine the total current

flowing outward through the circular band. p=3, 0 < ¢ <2w, 2 <z <2.8. (02 Marks)
" OR \
State and explain Gauss law in point form. ; (05 Marks)

Given the electric field E:2x3x—4y§y v/m. Find the work done in moving a point

charge +2C from (2, 0, 0,) to (0, 0, 0) and then form (0, 0, 0) to (0, 2, 0). (05 Marks)
A potential field in free space is expressed as V = o S;n : v . Find the electric flux density at
r
the point (3, 60°, 25°) in spherical co-ordinates. (06 Marks)
Module-3
State and explain uniqueness theorem. (08 Marks)

Determine the magnetic field intensity Hat point P(0.4, 0.3, 0), if the 8A current in a
conductor inward from infinity to origin on the x axis and outward to infinity along y axis.
(08 Marks)

1of2
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OR
Find the potential and volume charge den51ty at P(0.5, 1.5, 1)m in free space given the
potential field V = 6p¢Z volis. (08 Marks)
Explain the concepts of scalar and vector magnetic potential. (08 Marks)

Module-4
Derive an equation for the magnetic force between two differential current elements.
(06 Marks)
Find the magnetization in a material where : i) p = 1.8 x 10° H/m and H = 120 A/m
11) u, = 22. There are 8.3x10* atom/m’ and each atom has a dipole moment of 4.5 x 107’
*. iii) B = 300 T and X, = 15. (06 Marks)

A conductor 4m long lies along the y axis with a current of 10A.in the ay direction. Find the _

force on the conductor if the field in the region 18 B =0.005ax Tesla. (04 Marks)
OR

Find the expression for force on differential current element moving in a steady magnetic

field. Deduce the result to a straight conductor in a uniform magnetic field. (08 Marks)

For region 1, p; = 4uH/m and for region 2, p, = 610 H/m. The regaons are separated by Z=
plane. The surface current density at the boundary is K =100ax A/m. Find Bz if

By =24x-34 y + Az militesla for z > 0. . (08 Marks)

-

Module-5

For the given medium & = 4 x 10~ F/mand o = 0. Find ‘K’ so that the following pair of

fields satisfy Maxwell’s equation :
E= (20y —kt)ax v/m
H=(y+2x10°t)az A/m

A plane wave of 16 GHz frequency and E = 10 v/m propagates through the body of salt
water having constants € = 100, i, = 1 and ¢ = 100 S/m. Determine attenuation constant,

phase shift, phase velocity and intrinsic impedance of the_medium and.depth of penetration.
| (08 Marks)

£

(08 Marks)

OR
State and explain Poynthing theorem. ' (08 Marks)
Find the amplitude of displacement current density in the free space within a large power

distribution transformer where H =10° cos(377t+1.2566 x 1 0-° zZ) 3/3\( A/m. (05 Marks)

The depth of penetration in a conducting medium is 0.Im and the frequency of the
electromagnetic wave is 1 MHz. Find the conductivity of the conducting medium. (03 Marks)

* % ok k ¥
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Third Semester B.E. Degree Examination, Dec.2016/Jan.2017
Engineering Electromagnetics

Time: 3 hrs. Max. Marks: 80
Note: Answer any FIVE full questions,
choosing ONE full question from each module.

b. Two particles having charges 2nano-coulomb and Snano-coulomb are spaced 80.cm apart.
Determine the electric field intensity at point “A” situated at a distance of 0.5 m from each
of the two particles. Assume dielectric constant of 5. (08 Marks)

g
f_:f- Module-1
z 1 a. Point charges of 50 nano-coulomb each are located at A(1, 0, 0). B(-1. 0, 0), C(0, 1, 0) and
3 D(0, —1, 0) in free space. Find the total force on the charge at A. (08 Marks)
. b. Define electric field intensity and electric flux density. > (04 Marks)
¢ g n :
ﬁ:; c. Auniform line chargeof infinite length with p. =40 nc/m lies alongz axis. Find Eat(-2, 2, 8)
= in air. (04 Marks)
e
= OR
2 2 a. Derive the expression for electric ficld intensity due to infinite line charge. (08 Marks)
T
o
g
g

= Module-2

3 a. Evaluate both sides of the divergence theorem for the field D = Oxyax +x74 N m? and the

© rectangular parallel piped formed by the planes x= 0 and 1, y=0and 2, and z = 0 and 3.
. (08 Marks)

to evaluator and for equations written eg, 42+8 =

g

54

g

E‘j}

3

-';f b.  Derive the expression for equation of continuity. (06 Marks)
% £ ¢. Give the vector densityJ = lOpzzﬁp—4p coszdlﬁ[) mA/m?. Determine the total current
f g flowing outward through the circular band. p=3,0<¢ <2m,2<z<2.8. (02 Marks)
£ 5 OR

3 4 a. State and explain Gauss law in point form (05 Marks)
S

=, o = ; : : : ;

% 2 b. Given the electric field E =2x ﬁx—clyﬁy v/m. Find the work done in moving a point

B § charge +2C from (2, 0, 0, ) to (0, 0, 0) and then form (0, 0, 0) to (0, 2, 0). (05 Marks)
3k _ , ; 60sin O : . .

& 5 ¢. A potential field in free space is expressed as V = ———v . Find the electric flux density at
o #2

—_— ]

5 the point (3, 60°, 25°) in spherical co-ordinates. (06 Marks)

=

E

g Module-3

E § a. State and explain uniqueness theorem. (08 Marks)

=

Determine the magnetic field intensity Hat point P(0.4, 0.3, 0), if the 8A current in a
conductor inward from infinity to origin on the x axis and outward to infinity along y axis.

(08 Marks)
1 of2
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OR
Find the potential and volume charge density at P(0.5, 1.5, 1)m in free space given the
potential field V = 6p¢Z volts. (08 Marks)
Explain the concepts of scalar and vector magnetic potential. (08 Marks)

Module-4
Derive an equation for the magnetic force between two differential current elements.
(06 Marks)
Find the magnetization in a material where : i) p = 1.8 x 107 H/m and H = 120 A/m
i) e = 22. There are 8.3x10% aton/m® and each atom has a dipole moment of 4.5 x 10 *
A/m. iii) B =300 uT and Xo, = 15. (06 Marks)
A conductor 4m long lies along the y axis with a current of T10A in 1he§direction. Find the

force on the conductor if'the field in the region is B =0.005ax Tesla. (04 Marks)
OR

Find the expression for force on differential eurrent element moving in a steady magnetic

ficld. Deduce the result 1o a straight conductor in a uniform magnetic field. (08 Marks)

For region 1, iy = 4puH/m and for region 2, p> = 6p H/m. The regions are separated by z = 0
plane. The surface current density at the boundary is K=100ax A/m. Find Bjif

_B[ =2ax—34 y4 27 militesla for z > 0. (08 Marks)

Module-5 _
For the given medium ¢ =4 x 10 F/m and o = 0. Find ‘K so_that the following pair of
fields satisfy Maxwell’s equation :
E = (20y —kt)ax v/m

H=(y+2x10°t)az A/m
A plane wave of 16 GHz frequency and E = 10 v/m propagates through the body of salt
water having constants € = 100, i, = 1 and ¢ = 100 S/m. Determine attenuation constant,

phase shifty phase velocity-and.intrinsic impedance of the medium and-depth of penectration:
(08 Marks)

(08 Marks)

OR
State and explain Poynthing theorem. (08 Marks)
Find the amplitude of displacement current density in the free space within a large power

. = _ A .
distribution transformer where H =1 U(’ cos(377t+1.2566x10 62) av A/m. (05 Marks)
y

The depth of penetration in a conducting medium is 0.Im and the frequency of the
electromagnetic wave is 1 MHz. Find the conductivity of the conducting medium. (03 Marks)



