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Answer all the questions
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1. In an air-filled rectangular waveguide operating at 6 GHz, the y-component of the electric field Ey of

the Tfrncde is given by :

Ey =ssin(2;X)eosCr:)sin(aJt-12Z)V 1m.

Determine: .

(a) the mode of operation.

(b) the cut off frequency of the mode.

(c) the intrin'sic impedance of the mode.

(d) the x-component of the magnetic field ( Hx).

[2+6+5+ 7=20]

2. A transmission line of length 2 m operating at to = 106 rad I see possesses the following line

parameters: a = 8 dB 1m, J3= 1rad I m and Zo = 60 + j40 Q . The line is connected to a source

of complex amplitude 10LOoV and source impedance of Z = 40 Q and terminated by a load of
• .' . g .

20 + j50 Q. Determine:

(a) the input impedance seen by the source.

(b) the sending-end current.

(c) the current at the middle of the line.

[7+4+9=20]



3. Two A /4 transformers in tandem are to connect a 500 line to a 750 (ZL) load as in Fig. 1.

(a) Determine the characteristic impedance ZOI if Z02 = 300 and there is no reflected wave to the

left of A.
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Fig. 1

(b) Ifthe best results are obtained when

determine ZOI and Z02 for this case:

[8+12=20]

4. (a) Show that in a rectangular waveguide:

where

Up is the phase velocity inside the waveguide,

u' is the phase velocitv'in unbounded medium,

A is the guided wavelength inside the waveguide.

A' is the wavelength in unbounded medium.



fc is the cut-off frequency of the mode.

(b) For a waveguide operating at 20 GHz with dimensions 'a' and 'b' such that a = 2b = 2.5 em ,
calculate up and A for the TEll and TE21 modes.

[6+14=20]

5. A plane wave with the transverse magnetic field given by:

Hi = l Ocosfl O"t- pz) ax mAl m

is incident normally from free space (z sO) on a lossless medium with material parameters

8=280' f.J=8f.Jo in the region z > o.

Determine:

(a) the reflected electric field E .. r

(b) the reflected magnetic field H, .

(c) the.transmitted electric field E{ .

(d) the transmitted magnetic field H{ .

[7+3+7+3=20]
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