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Q.1    (a)    Transform:

A-=yax+.#ay+7==a"cylindricalcoordinates.

ap   Given   5=  i (1-cos3r)ar   in   spherical   coordinates,   find  the   charge   (3)
density.

(c}    State ampere's circuital law. Ohain expression for ampere's circuital law in point    (3)
form.

(d)    A parallel plate capacitor with plate area of 5 cm2 and plate separation of 3mm    (3)
has  .a  voltage.  50  sin(103t)  V  applied  to  its  plates.  Calculate  the  displacement
current assuming g =  2€o.

(e)    Find the  skin  depth  at a frequency  of 1.6  MET  in  aluninrm,  where  ar-=  38.2    (3)

MS/in and ir = 1. Al`so find the propagation constant and wave velocity.

Q.2    (a)    Use!Gauss's theorem to fmdthe electric field intensity  E and Electric flux
d,ensity .5 due to a`unifoi.mly c,harged, sphere having uniform charge density p at a
point

I     i     (i)               outsidethe'sphereand

(ii)             inside the sphere.

(8)

`        Also sketch variation`of5.with the. distance froin the !center of sphere.

(b)    The point charges -1nc, 4nc and 3nc are located at (0, 0, 0), (0, 0,1) and.(I, 0,    (5)
0), respectively. Find the energy in .the system.

(c)     in  a  cylin,drica.1  condu.ctor  of radius  2mm,  the 'cui.rent  density  varies  with  the    (2)
distance from :!ie axis according to J = 103 eJ°°P   (A/m2). Find the total cuITent.

i

Q.3    (a)    Derive  the  continuity  of ther culent eduation.  Solve  the  equation.to  obtain  an    (8)

i\

I,

J*



J-
`,-

•,dr

'.

'S,

'¢,

a,,

¢,

J

J' n    eki]ressioll' for the volume 'chatge iden§ity.in.terins `o'f'ielckation time. Exp'lain'why    t    I

a 'charge inside a good dielectric remains wherever placed.

a)    Obtain an.expression.for magnetic flux density due a magneticidipole. Draw the    (7)
magnetic.fl.ux.dentsitylines.

Givqu.  the  magnetic  vector  potential  A-=  =g= az   Wb/in,   calculate  the  total

magnetic flux crossing the surface   a = Z , 1  S  p  S 2 771, 0  S z i 5 in
`                                       I                      I                                                                                                                                  ,          /,`[              -.I

Q.4    (a)    State and explain the boundary cquditions that ai.e applied to a magneto-static
field at an interface between tw6` magnetic media.

(b)    Determine the  self-inductance  of a  coaxial  cable  of. inner radius  "cz"  and  outer    (6)
radius "a".
1'

/C`     i:nA a`~`oar.f`:^.-f^u +1.aI-. _  ,_            i    =±i€Ji   _-_.-.-==+-±i_..=-.:I-S=L,.£i    3=_=i    iiiL.+
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a .-.. ^,_A:^_ -L^+=^ fi.^||  .... +.` .....-.  _a  a                                 (1::\
t`:=   t=  L=:tE===.u|`/   `.:.i;:.i-_   ::-_1-.I   :t=   C-.-:=;i.i   :,Ft      i3

Q.5    (a)    what.are the tram;former` and'ine inbtion;.I e'.rig.Js? O`btain an exbression.for them.    (7)
1`'. -

Show that the time-varying E field is not conservative.

®    If a medium is characterize.d by a. I 0,# = #o  c[7id  € = 4go and
E.=!20.sin(108t -Pz) ay  v/in                .i                            ,                    !

•f'  }     Gal.culate4 and.  E .

Q.6    (a)    G.iventhatA-= 10 cos(108f -lox + 60°)fiz and

g:S --  (2o/j) ^ax  + io ejzThx/3  ay{.

ExpressA+inphasorformandEininstantaneousform.

(8)

(6)

(b)    Define  a  mode.  Discuss  various  types  of modes  supported  by  a  rectangular
metallic  waveguide.  Derive  the  field  expressions  for  "  modes  that  exist  in    (9)
metallic rectangular waveguide. Also obtain expressions for propagation constant
and the cut off wavelength.

Q.7    (a)    Derive the expression for propagation.constant of a wave propagating in a lossy    (8)
medium. Also flnd the expression for the intrinsic impedance of the medium.

(b)    In a non-magnetic medium
a =  4 sin(27r  x 107€ -0.8 #)  az V/in
Find

® Er  Cmd T|

(ii) The time average power carried by the wave.

Relevant Physical constants:
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Ho = 4r[ x 10-7 H/in
1,

8o = 8.85 x 10-12 F/in

c = 3 x 108 in/s

e = I.6 x 10-19 c
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