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(1) Given electric field phasor E = 80ne Bk ak'”a V/m representing an uniform
plane wave in rectangular coordinates r = xax + yay + za, at frequency f=1 GHz

= 10° Hz that propagates in the direction ag = %ax - %az in a homogeneous o

medium with relative permittivity and permeability e,and p, = 1. The sinusoidal 2o
electric and magnetic field are e(f) = Re{Ee”*¥"} = a,80n cos(2n(ft — 4x + 32)) I8 ;

e V%

V/m and h(f) = ——Re{ak « Ee} = (Hyax + Hoag)oos(2n(fi - 4x+32) Am. _
: Answer in numencal value (a) the wavelength in thedirection of propagation A ’
’I) ‘l, & =9 m , (b) the relative permittivity of the medium e, = ? (¢) the magnitude of | ’j
Az N _ x-component magnetic field phasor H,=? A/m. (d) the p)hase velocity in the [ s
y medium along the z-axis v, = ? m/s. ‘a 9 . W<t
/ 5 < X FX0 0~
J Jey
(2). For the circuit shown in the figure, a voltage source with rm.s. V=6 volt » /cfp
and mtemal 1mpedance Z=3+j4 ohm is connected through a loss less quarter <y = X
. s
wave transmission line w1th L =4 and characteristic impedance Z,= 5 ohm to ﬁ | \°

% load impedance Z, The input nnpedance at 1n1?ut end 11%s Z,= 3-]4 ohm.
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Xg\ Answer in numerical value (a) the magnitude of reflection at input end 11 T a5 )’} Li
f’

[

22, (b) the r.m.s. magnitude of the voltage at input end 11' |[V/}] = ? volt, (c) the \,l.______ L
\ # % load impedance at the output end 22' Z, = ? ohm, and (d) the time average /| (1) b (f
0\5( power delivered to the lo J>/d P=Re{V, I 5} =17 Watt. &0\ ’j S %
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(3) A 10 GHz plane wave travelling in free space has an amplitude of 10 v/m,

(a) If the wave is travelling in the" -z" direction and E-field in x-direction, find the
amplitude and direction of the magnectic field intensity.

(b) If the wave is travelling in a direction which makes an angle of . B,andy
with x, y and z axis respectively; and the direction of its associated electric field
makes an angle of 1,0, and & with x, y and z axis respectively,show that either
Y or £ is 90°when o + = 180°and 1 = 0

(¢)Let a=30°B=45°y=060° and the assomated elecmc and magnetlc fields
are denoted in cylindrical coordinate by E— E4, a¢, H— H, a. o +H,a, - Fmd
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@ (a) leen 171 xB=3 ax,ax ><B_ 4a, ﬁnd B - 37% %
(b)Given E=xa, +y a, +z a, find V(1/| E l)at pomt (1 1) Jey = ’é . ll’()(// oo
(c)Verify Stock's theorem by considering A— x2 ay +y ay and a closed path of

your own choice. Y
(d) Given V=xyz, evaluate I(VV)-;;Z along%ath you selected .The i(;é
path,however ,should start at the point of (1,2,3) and end at (3,8,1). ” ) ’)
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