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GUJARAT TECHNOLOGICAL UNIVERSITY
Diploma Engineering - SEMESTER-V ¢ Examination — WINTER ¢ 2014

Subject Code: 3351103 Date: 02-12-2014
Subject Name: Microwave and Radar Engineering
Time: 10:30 am - 01:00 pm Total Marks: 70

Instructions:
1. Attempt all questions.
Make suitable assumptions wherever necessary.
Figures to the right indicate full marks.
English version is considered to be Authentic.
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Q.1 Answer any seven out of ten. 14

Draw the equivalent circuit of two wire transmission line.

2.  Define the terms: (a) VSWR (b) Skin effect.

3. Write the relation between guide wavelength, cutoff wavelength and free space
wavelength.

4.  Define the cutoff wavelength and guide wavelength for rectangular waveguide
for TEn,, mode.

5. Define TE and TM mode in a waveguide.

6.  Write the full forms of IMPATT and MASER diodes.

7.  Draw V-I characteristic of GUNN diode and TUNNEL diode

8

9

=

Define frequency pushing and pulling in magnetron.
. Compare two parameters of two cavity klystron with Traveling wave tube.
10.  Write the two equations for maximum radar range.

Q.2 (a) Explain the impedance matching using single stub. 03
OR

(@) Sketch the standing wave pattern for voltage and current along the 03
transmission line when it is terminated with (a) short circuit (b) open circuit (c)
matched load.

(b) Compare rectangular waveguide and circular waveguide with respect to mode 03
labeling, cutoff wavelength and dominant mode.

OR

(b) Describe the various ways of coupling energy to cavity resonator. 03

(c) A dipole antenna whose input impedance in pure resistance of 100Q is to be 04
matched at a frequency of 100MHz by open wire feeder having Z, =600Q by
means of short circuited stub. Determine the point of attachment of the stub
(position of stub).

OR

(c) Calculate the characteristic impedance of the typical transmission line at a 04
frequency of 2 KHz whose resistance of 8Q/km, inductance of 2mh/km, a
capacitance of 0.002uF/km and conductance of 0.07 uS/km.

(d) Calculate the cutoff wavelength and the corresponding group velocity for a 04
wave propagated in a parallel plane waveguide under dominant mode. The
frequency is 6 GHz and the plane separation is 3 cm.

OR

(d) A rectangular waveguide has inner dimensions of 3 x 4.5 cm with a 10 GHz 04
signal propagating through it. Calculate the cutoff wavelength and
characteristic wave impedance for TM;; mode.

Q.3 (&) Explainthe Applegate diagram for two cavity klystron amplifier 03
1/4



Q.4

Q.5

(a)
(b)

(b)
(©)

()
(d)
(d)
(a)

()
(b)

(b)
(©)

(a)
(b)
(©)

(d)

OR
Explain the working of slow wave structure used in travelling wave tube.
Describe the frequency limitation of vacuum tube at microwave frequency
OR
Explain the types of Hazards due to microwave radiation.
Explain the working of Duplexer.

OR
Describe the working of Isolator with necessary sketch.
Describe high power measurement method.

OR
Explain the power ratio method for attenuation measurement.

Describe ‘A scope’ display method for RADAR.

OR
Explain the factors affecting the maximum radar range.
Explain the working of a PIN diode as a switch.

OR
Describe the operation of IMPATT diode.
Calculate the peak transmitted pulse power of a radar system operating
frequency 8 GHz having a low power, low noise RF amplifier with noise figure
of 4.77dB, the antenna diameter is 1 m, IF bandwidth is 500KHz and probable
target area 5 m? at a distance of 12 km.

Explain the use of varactor diode as a microwave amplification

Explain the pulsed RADAR system with the help of block diagram.

Calculate the SWR of a transmission system operating at 8 GHz. The distance
between twice minimum power points is 0.9mm on slotted line whose velocity
factor is unity.

Describe the operation of two hole directional coupler.
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