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Tatal numbar of printed paged~—¥ B.Tech {c) What i giglectric polarization

CPEE 5307 {d) VWhat is the difference between the
' ' conduction and convection currents ?
Fifth Semester Examination — 2008 ;
(e} Why cannot the B ficld of an infinitely
EL - - , 8t

SRR AN ETIE THEDRY lohg, straight, currant carying conductar
G LET0 have & component in the direction of the

._ ,

Thne:3 Hours CLITEng
| What is the rslation between vector

Answer Question No. 1 which is compulsory (f at i .
; magnetic potential A and the magnetic
and any five from the rest ;

flux through a given area 7
The figures in the right-hand maragin :

nefics = {5 Under what creumstances is the rief valtage
incicale marks. _ :

around a cinsed loop eoual to zerg 7
Explain ke following ; i '

; g 2x10 {(hy Haw doss [ of & low-loss dielectric
la) How is the pesition vector of a paint in medium compare to that of a lossless
eylindrical coordinates relatsd to its " medium ? |
position vectar in spherical coord 7 i .

P ke (i What ars the physical length of & half
{b) It a vector field is solercidal at a given wave dipole operating at 100 MHz and

poirtin space, does it necegsarily follow 1&Hz 7

that the vectar field is zero at that point 7

. CPEE Hl07 2 ' Contd,
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CPEE 5307 . 3

Why antennas are used in the form of an
Etrra‘g;f i

Cansider a vectar fisld in a rectangular
roordinata system definad. by F{x, ¥, z)
=za, Determine the flux of the vector

fiald out of & closed cylinder of length-2 m

and radlus 2 m centerad.on the z axis

and extended from 2=010 2 =2, 4

Two pints in & cyiindrical coordinate
systern are P, {2,80°,.5) and P, {1,307, 3).
Determine an expression far the vector D
dirested from P, to P, Determine the
distance between the two polnts by

(i} obtaining |D| and
(i) direct integration.
Also find an expression for unit vectors at

P, and P, which are pointed in the
direstion of D. i

- PT.C,

:g_-f,» {a}

it}

Consider a uniformly charged disk of |

" radius r. Determing the elactric tield by

first obtaining the potential function. 5

A coaxial cable has twa concentric cylin-

ders of radii 4 and b, a <b. The space

betwean the two cylinders is filed with

dielactric of relafive parmittivities r, for

d<r<cand e, fore<r<b ifthe inner

cylinder is held at a potential ¥, wih

raspeat to the outer siﬂﬁeré,' detenming E
and P in the two rogions. g
Determing the resistance A of a spherical

capachor of inner sphare radius a and

oltter sphere radius b that |8 filles with a

lossy dielectric having material para-

CPEE 5307 4
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. Ir .
Givan H = ﬁac within & wery long
solid conductor of radius a. Oeterrmine

thé current density within the conductor,

 Also, find Ihe magnetic field external to

" the conductor, g 5

A material having a conductivity o and
radiug v carrying a direct current |
Datarmine the net power énlering a wire
of lengih L by integrating the Foynting
Vector over the wire surface. Show

" dirgctly that this is the pawer dissipated

(b}

by the wire resistanco. &

A material having a conductivity o and
per r’tw:ty & s p[ei(;ed.in a sinugdidal, time
warying electric field having a frequency
. Ak what freguency will The conduction
currant equal the displacement current 7

If o =10 *S/m and = = 3, , determine

the fregquancy. 4

CPEE 5367 1 PT.O.

&7 (a) Show that the exact exbressions for the

b

7. fa}

attenuation and phase constant can be
written explicitly as
' 1

__Ff'_ ) = I
i @[1‘.1+tan 5—1] Mp/m

'l

i) E 1
fi= ﬂ-—[a.n1+tan2ti —1]2 rad/m

Y

Where P'—aa/pe. and tanp ="
LiT

5

A 100 MHz uniform plane wave fravellng in

" alossy dielectic {1, = 1) has the following.

rhasor expression for the magnetic fiald
intensity vector H= (1a,+|2a,) 85> e it
Wite cornplete time domain expressions
far the electric and magnetic field vectors,

]

Consider a dipale antenna of ketal length

. 1 thal is driven By a voltage source at its

input. Assume the antenna iz suficientty

CPEE 5307 B Contd.



short .su that the curient decresses
uniformly from its maximum af the centre
- to zery at the end points. Derive an
expression for the far field electric fizld in
terms of the inpLt current, _ i

(b) Determine the directive gain and dirsctivity
of the elementary magnstic dipole. 4

8. The mnduciiuﬁy of a homogeneous condudting
medium, bounded by 10 om r 20 cm, 30 45°
and 30° B0° is 0.4 8/m. The surface at = 45°
is at a ground poteniial, and,the surface at =

30° iz at 100V, Using Laplace's eguation,
determine the resistarics of the medium,
neglecting the edge offects, - 10

CRPEE B30T 7 -G
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