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Roll No.

B. Tech.
(SEM. VI) THEORY EXAMINATION, 2014-15
MICROWAVE ENGINEERING

Time : 2 Hours] [Total Marks : 50

Note : (1)  All Question Carry Equal Marks.
(2) Attempt all questions.

1 Attempt any TWO parts of the following : 5x2=10

(a) Discuss the importance of Smith Chart in
Microwave Measurements. What are the
parameters which can be measured by it and
How?

(b) Calculate the propagation constants and phase
velocities for the TE,, TE;; and TE;; modes for
rectangular waveguides with inside dimensions as
5.214%2.404 cm operating at 6.2 GHz.

(¢) Design a microstrip transmission line for 100 Q
characteristic impedance. The substrate thickness

is 0.152 cm, with &, =2.23. What is the guide

wavelength on this transmission line if the frequency
is 42 GHz ?
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2 Attempt any TWO parts of the following: 5x2=10

(a) From the unitary properties of the scattering
matrix for a lossless nonreciprocal two-port
microwave junction, show that it is not possible
to have S, zero while S, is finite. Thus a lossless
one-way transmission device cannot be built.

(b) A 20 dB attenuator having an input VSWR of
1.3 is terminated by matched load. Find the
reflected power, the absorbed power and the
transmitted power.

(c) Name any two ferrite materials used in designing
Non Reciprocal Microwave components. Explain
the working of circulator with support of figure.

3 Attempt any TWO parts of the following : 5x2=10

(a) With support of figure explain the working of
Reflex klystron. Discuss the importance of Repeller
voltage.

(b) A helix travelling-wave tube is operated with a
beam current of 300 mA, beam voltage of
5kV,and characteristic impedance of 20 ohms.
What length of the helix will be selected to give
an output power 40 dB at 9.4 GHz.

(¢) An X- band pulsed cylindrical magnetron has
V, = 33kV, 1, = 80A, B, = 0.01 Wb/m?,
a = 45 cm, and b=7.2 cm. Calculate the
cyclotron angular frequency, cut-off voltage and
cut-off magnetic flux angular density.
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4 Attempt any TWO parts of the following: 5x2=10

(a)

(b)

(©

Name the semiconductor materials which can be
used for the construction of IMPATTs? An
IMPATT diode with nominal frequency 10 GHz,
has C;=0.5 pF, L,= 0.5 nH and Cy,= 03 pF
at breakdown bias of 80 V and bias current of
80 mA.The RF peak current is 0.65 A for
Ry = -2 ohms. Find

(1)  The resonant frequency

(i) The efficiency

Explain the working of Gunn diode oscillator.
The drift velocity of electrons is 2 x 107 cm/s
through the active region of length 10 x 10 cm.
Calculate the natural frequency of the Gunn diode

and the critical voltage.

With support of Mathematical equations and
figure explain the working of Parametric Amplifier.

5 Attempt any TWO parts of the following : 5x2=10

(a)

(b)
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Name the various blocks of spectrum analyzer

and explain their working.

Discuss any two methods of Medium power

Measurements.
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(¢) A rectangular wave guide is terminated by an
unknown load. By using slotted line, load VSWR
is found to be 2.2 and the distance between two
successive minima is 1.5 cm. When the load is
replaced by short, the location of the minima shift
is 0.32 cm toward generator. Calculate the

normalized value of Load.
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