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Special Examination — 2012
MICROWAVE ENGINEERING
Full Marks —70

Time: 3 Hours

Answer Question No. 1 which is compulsory and any five from the rest.
The figures in the right-hand margin indicate marks.
1. Answer the following questions : 2x10

(a) Explainthe term ‘Microwave'. What do you mean by Distributed parameter
network ?

(b) Define characteristic impedance of a line. Write down the expression for
the characteristic impedance.

(c) Findinputimpedance of a short circuited line.

(d) Atransmission line has a characteristic impedance of 50 + 0.01 Q andis
terminated in a load impedance of 73 —j42.5 Q. Calculate [i] The reflection
coefficient, [ii] The VSWR.

(e) Waveguide is a high pass or low pass filter. Justify your answer.

(f)  Show that it is not possible to construct a perfectly matched, lossless, and
reciprocal 3 port junction.

(9) Determine the cutoff wavelength for the dominant mode in a rectangular
waveguide of dimension 5x2 cms.

(h) Whatare the slow wave structures ? Where are they used ?
(i)  Which mode of wave propagation takes place in microstrip line ? Why ?
()  Write downthe differences between E-plane tee and H-plane tee ?
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2. Derive the expressions for voltage and current at any point along the transmis-
sion line using lumped element circuit model. 10

3. Aloadimpedance of 60—j80 Q is to be matched to a 50 Q lossless line by using
a single-stub (short circuit) shunt tuning network. Using Smith chart, determine :

5+5
(a) the distance between the stub and the antenna
(b) thestublength.
4. (a) Derive the scattering matrix of a directional coupler. 5
(b) State the parameters that describe a directional coupler. 5

5. (a) Obtain expression for electric and magnetic field components of transverse
electric (TE) modes in a rectangular waveguide. 8

(b) Sketch the field patterns for TE, mode. 2

6. (a) Atransmission line has the following per unit length parameters: L=8 nH/m,
C=0.23pF/m, R=2 Q/mand G = 0.5 mmho/m. Calculate the propagation
constant and characteristic impedance of this line at 1 GHz. Recalculate
these quantities in absence of loss. 5

(b) Design a Wilkinson power divider with a power division ratio of P /P,=1/3,
and a characteristics impedance of 50 Q. 5

7. (a) Explain the operation of a reflex Klystron by means of an Applegate

diagram. 8

(b) Draw the electronic admittance spiral of reflex Klystron and explain it. 2

8. (a) Define Gunn Effect. o 2
(b) Explain the various modes of operation of a Gunn diode. 8

PCEC 4402 2 -C




