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INSTRUCTIONS TO CANDIDATES

All questions carry marks as indicated.

Answer TEREE questions ftom Section A aod TEREE questiom from Section B

Assume suitable data $+Erever necessary.

Illustrate your answers wherever necessary with the help ofneat sketches.

Retain the constuction lines.

(l)
(2)

(3)

(4)

(5)

1

SECTION-A
(a) Express rhe unit vector a. in sphericai components at the point :

(i) x:3,y=2.2= l;
(i, p : 2.5, d : 0.7 rad. 7 = 1.5. '/

(b) ABexrendsfromA(1.2,3)toB. Iflengh ofAB is l0 units and its direction is giYen b)

a = 0.6 a* + 0.64 a, - 0.48 a, lhen find co-ordinates of poinr B. 6

OR
(a) The surfaces r= 2 and,1.0 - 30" and 50", and O = 20o and 60" identity a closed surfacc.

Iind:
$ Ihe enclosed volu,'ne;

(ii) The tolal areaofthe enclosing surface. 7

(b) F'ind thc gradient of the following scalar fields :

() U = przcos 2g

(iD W=lOrsinrecos$ 6

2

vst- 10128 (Contd )l

www.sgbauonline.com

www.sgbauonline.com

http://www.sgbauonline.com
http://www.sgbauonline.com


4

6. (a)

(b)

(a) Derive an expression for the electric field Lrtensity E due to a infinitely extended unifom

surface charge density p,. 6

(b) Evaluate both sides of re divergence theorem for the field D : 2xya" + x']a" C/m: atrd the

rectangularparallelepipedformedbytheplanesx=-land1,y=land2andz=0and3.
8

olr

(a) The cylin&ical surface p = 8 cm contains the surface charge density, p,:5e'0k nC/m'z.

How much electuic flui leaves the surface p:8 cm, 1 cm<z<5 cm,300 < d < 900 ,
7

(b) Given the potential field in cylindricai coordinates, V = -]4- o.os d V. and point P at
lz' + 1)

p = 3 m, d = 604.2=2m, fiod values atP for (a) V; (b) E; (c) E; (d) dV/dN; (e) a"
'1

(a) Drive an expressioo for mag etic field itrteNity due to an infinitely long straight filarnent

carrying a direct curreot I aloirg z axis. 6

(b) State and prove stokes theorem. 7

OR

)

Fr,'ahrate lrrth sides of Stokes' theorem for t}1e field H = 6xya. 3fa, A,/m and the rectangular

path around the region,2 {x <5, 1<y< l, z= 0.Let the positive direction of
d. be a,. 'l

Explainthe following :

6) Scalar rnagnetic porenrial

(ii) Vector magnetic potential. 6
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SECTION-B
7. (a) Let Regior l(z<0) be composed ofa uniform dielectric material for which e,:3.5, while

Region 2(z > 0) is characteizedby e,- 2.2.IEt Dt = 5oax +30ay + 2oaz Dclrrlz ftrrd:

0 'Dn,, (D D,,.

(iii) 0,. (tu) Dn,,

(v) Do, (O 0, 8

(b) Derive the boundary conditions for te/o perfect dielectrics atrd hence show :

Dr =D,

OR
8. (a) Obtain magnetic bouudary- condition and show that

@)

(a)

(b)

10. (a)

(b)

*"'e, *(s.)'";",e, j

q

M,, =fuM,,-r-k
X^r

Wh€re I. is magnetic susceptibility aod

k is surface current 7

Derive the Maxwell's equation for time varying field in integral form. 6

Derive the wavo equatiom and write its phasor form. 7

State and prove poy[ting theorem. Describe each term ofpoynting theorem. 'l
OR

Discuss the reflection of a plane wave incident Dormally on an inlerface between two differetrt

media in terms ofreflection and kansmission coefficient. 7

The phasor magnetic field intensity for a 100 MHz unitbrm plane wave propagating in a

certain lossless material is (4ay -j3a)ere A/m. Knowing that the maximum amplitude of E
is 1800 V/m, frnd P, €, I, vD, Ir,, 8,. 'l

Describe udform linear array and obtain is radiation pattem. 5

Derive expression for induction and radiation fields for curent elements. 8

OR

Derive expression for beam width ofao end-fire a[ay. 5

Obtain the radiation resistance for a short dipole and monopole. 8

11. (a)

(b)

12. (a)

o)
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