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B.Tech 3rd Semester Special
Exam., 2020

ELECTROMAGNETIC FIELDS

Time : 3 hours Full Marks : 70

Instructions : -
il The marks are indicated in the right-hand margin.
(@) There are NINE questions in this paper..

(ifi) Attempt FIVE questions in all.

{iv) Question No. 1 is compulsory.

swer of the following

1. Choose the correct an 2x7=14

(any seven) :

(@ Ina transmission line, the electrical
energy is transported by the

fij flowing of electrons

(i} flowing of electrons and holes

(i) associated electric and magnetic
field

fiyy None of the above
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(2)

(b) A theorem which relates a line integral
with surface integral is called

{) Gauss divergence theorem
(aq} Stokes’ theorem
(iij Maxwell’'s theorem

fiv) Poisson's theorem

(c) 1f the curl of the magnetic field is
2-0ay A/m?2, the current density is

(i) 2-0ay A/m?
'lij 1‘0“3 ﬁfmz
(@) 2:0A/m

(i) 1.0ay A/m

d) The example of polar type of dielectric is
() oxygen
(i} water
fili) hydrogen

filv} nitrogen
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(e)

fa}
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If pe=lOpyH/m for m medium,
H=2-0 A/m, the encrgy stored in the
field in

(@ 0.5J/m?
() 1.0p)/m?
fiif) 2-0 wl/m’>

fiv) 1.0Jf/m?

The wavelength of a wave with a
propagation constant =0-1n + j0-2n 18
f 30m

fi) 20 m

(@) S m

{ivy 10 m

Supposc the potential function s a step
function. The equation that gets
satisflied 18

() Laplace equauton
() Poisson equation
() Maxwell equation
{iv) Ampere equation
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(4)

A Find the magnetic flux density when a

point from a [inite current length
element of current O-S A and radius
100 nm.

fy O
{8 05
gy 1
fiv) 2
The electric field intenasity of a ficld with

velocity 10 m/s and MNux density of
2:8 units is

0 028
) 28
fiy 280
fiv] 10/28

() The vectors (-2 1-1jand 3 3, 1) are

y parallel

@) collinearly parallel
fd) not parallel

iy Data insufficient
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3. (a)

(®}

fc)
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Find the projection belween uv
following two vectors :

E.4EH*IOEI

D =2a, +3a,
Discuas the Stokes' theorem and its
applications.
Explain the Cartesian  coordinate

system and different elementd in
Cartesian coordinate sysicm.

Eight 25 nC point charges in {rec space

are located symmetnically on & cirele of

radius 0-2 m centered at the origin in

the z=0 plane.

fij At what point on the r-axis is the
electnc field intensity E
maximum?

(i) What iz the magnitude of
maximum field intensity E?

Obtain an expression for total force
experienced by & point charge due to
infinitc number of point charges around

it

A ring of radius 6 m is placed in yz
plane. Jt is centered at ongin. Find
electric field intensity at point (8,0, 0) m.
The line charge density is 18 nC/m.

4
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[ 6 )

Derive  diclectric-dielectric  boundary

conditions.

The clectric field intensity in polystyrene

¢, =2-5$ filling the space between the

plates of a paralle! plate capacitor is

10 kV/m. The distance between the

plates is 1'5 mm. Calculate—

f# the surface charge densily of free
chasge on the plates,

(@) the potential dilference between
the plates.

Discuss the boundary condition for
electric field.

Use Laplace's equation to find the
capacitlance per unit length of a coaxial
cable of inner radius a m and ouler
radius bm. Assume V=V, at r =a and
VeDatr=0
State and explain Ampere's circuital law
in integral form.

erify that within a leng conductor
carrying @ current 4 the magnetic {icld
strength at a distance 7 from the centre
of the wire is given by

-
2nR

where R is the radius of the wirc. The
current density is constant acroas the
cross-section of the conducter.

4

6
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(7}

( 8)
6. (o) An war-core toroid with rectangular fb) Discuss the principle of any one method
croas-section has 700 tumns, wath inner f‘;:' mntc.!ul::: i tranamission line with
. arac
radius of 1 cm and outer radius of 2 em € teristic impedance.
and height is 1-5 em. Find inductance of % (0)) What is Smith chart? Explain the
the toroid circuit. 6

characteristics of Smith chart.

8
(b} Discuss the cnergy stored in electne

(b} Decfline the following terms :
and magneuc felds

6
f) Reflection coeflicient
(ci Establish the boundary conditions for
the tangential component of H at the (0 Standing wave ratio
boundary Dbetween two  isotropie,
homogenecus materials with perme-
abilitien gy and p,.

{iiy Transmission coefficient

Wnte Maxwell's cquations for vacuum
and denve thr wave equation for yhe
electrie and magnetie fields in vacuum.

() For the copper coaxial cable of inner
¢onductor of radius g =2 mm and ouler
canductor of inner radivs be b mm and
thickness (=1 mm, calculate the

resistance of 2 m length of the cable at
OC and at 100 MH:

L
f{?tuh the ivput wnpedance offered by

o crcuited and open arcuited

ransmission lines, Denve the
EXpremsiony used.

5
20AK/ 12958

20AK—340/12908 Code : PCC-EEE-05 (100308}
[ Tum Ouwer }


C69
Rectangle

C69
Rectangle

C69
Rectangle

C69
Rectangle

C69
Rectangle

C69
Rectangle

C69
Rectangle

C69
Rectangle


