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IV/IV B. Tech. DEGREE EXAMINATIONS,  MARCH / APRIL - 2015
First Semester

ELECTRONICS &  COMMUNICATIONS
MICROWAVE & RADAR ENGINEERING

Time : Three Hours            Max. Marks : 70

   Answer Question No. 1 Compulsory. 14x1=14
Answer ONE question from each Unit. 4x14=56

1. a) Write the expression for cut off wavelength in a rectangular wave guide.

b) Define a cavity resonator.

c) Give the two applications of Four-port circulator.

d) What are the limitations of conventional tubes ?

e) Draw the power frequency characteristics of Reflex Klystron.

f) Write the applications of cylindrical magnetron.

g) What are the advantages of the pulsed doppler radar ?

h) Write two applications of FMCW Radar.

i) What is meant by blind speeds ?

j) An MTI Radar operates at a PRF of 1.5 KHz.  Its operating wavelength is 3 cm.

Determine lowest blind speed.

k) Write the Range equation of a basic Radar.

l) Give the expression for the Doppler shift frequency.

m) Define Radar cross section.

n) What is meant by Radome ?

UNIT - I

2. a) Explain the formation of TE modes in rectangular waveguides with mathematical

expressions.

b) An air-filled rectangular wave guide of inside dimensions 7 x 3.5 cms operates in the

dominant TE
10

 mode.

(i)    Find the cut off frequency,

(ii)   Determine the phase velocity of the wave in the guide at a frequency of 3.5 GHz.

(iii)   Determine the guided wavelength at the same frequency.

OR

P.T.O.
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3. a) Explain the basic principle of Two-hole directional coupler with a neat diagram.  Discuss

the parameters of directional couplers.

b) Describe the operation of Faraday-rotation isolator with a neat diagram.

UNIT - II

4. a) Explain the basic operation and velocity modulation process of Two cavity Klystron

with the help of neat diagram.

b) A Two-cavity Klystron amplifier has the following parameters :  V
o
=1000v, R

o
=40 kW,

I
o
=25mA, f = 3GHz.  Gap spacing in either cavity, d = 1mm, Spacing between the two

cavities, L = 4cm.  Effective shunt impedance excluding beam loading, R
sh

 = 30kW.

(i)    Find the input gap voltage to give maximum voltage V
2
.

(ii)   Find the voltage gain, neglecting the beam loading in the output cavity.

(iii)  Find the efficiency of the amplifier.

OR

5. Draw the structure of Backward wave oscillator and explain its operation with necessary

mathematical expressions.

UNIT - III

6. a) Draw the block diagram of CW doppler radar and explain its operation.  Write the

applications of CW radar.

b) A radar signal takes 200 mSec to travel towards the target and back.  Find the range of

the target.

OR

7. a) What is meant by MTI Radar ?  Draw its block diagram and explain the operation.

b) An MTI radar receiver indicated a Doppler shift from an automobile as 1.0 KHz.  The

radar is operating at a frequency of 9 GHz with a PRF of 1200Hz.  Find the speed of the

automobile.

UNIT - IV

8. a) Describe the operating principles of different types of Duplexers with neat sketches.

b) Compare Monopulse and conical scan Radars.

OR

9. Write short notes on the following with neat sketches.

a) Sequential lobing.

b) Receiver protectors.

c) Radar Displays.
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IV/IV B.TECH DEGREE EXAMINATIONS, OCT/NOV- 2015
First Semester

ELECTRONICS & COMMUNICATIONS
MICROWAVE AND RADAR ENGINEERING

Time: Three Hours Maximum marks:70

Answer Question NO.1 Compulsory 14X1=14 M

Answer ONE question from each Unit 4X14=56 M

1. a)  Write two applications of microwave cavity resonators.

b)  Give the expression for Guide wave length of a rectangular wave guide.

c)  Define a directional coupler.

d)  What are the applications of magic Tee?

e)  What is meant by Backward wave oscillator?

f)   What is the principle of operation of Tunnel diode?

g)  Write two applications of Gunndiode.

h)  Draw the structure of PIN diode.

i)   What are the applications of CW Radar?

j)   Draw the block diagram of FMCW Radar.

k)  If a Radar has a maximum range of 500 km, then find the required PRF to obtain

    unambiguous reception.

l)  Define pulse repetition Interval and pulse repetition frequency.

m) Give the names of the different duplexers.

n)  What are the functions of receiver protectors.

UNIT-I
2. a)  Explain different types of power losses in Rectangular waveguides.

b)  An airfilled waveguide with a crosssection 2x1 cm transports energy in the TE
10

     mode at the rate of 0.5 hp. The impressed frequency is 30 GHz. What is the peak value

     of the electric Field occuring in the guide?

(OR)
3. a)  Explain the characteristics of magic Tee with a neat diagram.

b)  Draw the experimental set up diagram for the measurement of VSWR and explain

     clearly.

UNIT-II
4. a)  Draw a schematic diagram of Reflex klystron. and discuss the following: i) Velocity

     modulation process (ii) Power output and efficiency. P.T.O

1



b)   Describe the principle of operation of cylindrical magnetron with a neat sketch.

(OR)
5. Explain the complete operation of Helix Travelling wavetube with the help of a neat

diagram.

UNIT-III
6. a)   Explain the principle of pulsed Radar with a neat diagram.

b)   Explain the principle of Doppler effect.

c)    If  a radar operates at a peak power of 50 kw, pulse width of 0.8 ms and PRF of 1000

       Hz, then find average power and duty cycle.

(OR)
7. a)   What is MTI Radar and describe its operation with a neat block diagram.

b)   If an MTI radar operates at 10 GHz with a PRF of 800 Hz, then find two lowest blind

      speeds.

UNIT-IV
8. a)   Describe an amplitude comparison monopulse tracking radar with a neat block

       diagram.

b)  Explain different types of scanning techniques in detail.

(OR)
9. a)   Draw the circuit diagram of superheterodyne radar receiver and briefly explain its

      operation.

b)   A radar receiver has a bandwidth of 1.2 MHz and a noise figure of 5 dB. Determine

      the minimum receivable signal.

2
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IV/IV B. TECH. DEGREE EXAMINATIONS,  OCT / NOV - 2015
First  Semester

ELECTRONICS  &  COMMUNICATIONS
MICROWAVE  ENGINEERING

Time : Three Hours     Maximum Marks : 70

 Answer Question No. 1 Compulsory.        14x1=14 M

Answer ONE question from each Unit.        4x14=56 M

1. a) Define cavity resonator.

b) Define Twist.

c) What is crystal detector.

d) What is power deviders ?

e) What is Microwave Bend ?

f) Define Isolator.

g) Define Microwave source.

h) Define Frequency wave meter.

i) Define velocity modulation.

j) What is power deviders ?

k) Write the applications of the Magnetrons.

l) What is slow wave structure ?

m) What is current density ?

n) Write the limitations of conventional tubes.

UNIT - I

2. a) Draw and explain about the Microwave Magic Tee and write its applications.

b) Explain Rectangular and Circular cavity resonators with help of neat sketches.

(OR)

3. a) Explain about H-plane and E-plane Tees.

b) Draw and explain about Directional coupler and calculate coupling factor & Directivity

of Directional coupler.
P.T.O.
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UNIT - II

4. a) Explain about 'Crystal Detectors' and Read Diode with help of diagrams.

b) Explain Microwave Tunnel diode and draw the V-I characteristics of Tunnel diode.

(OR)

5. a) Explain PIN Diode and write its applications.

b) Write the differences between IMPATT and TRAPATT Diodes.

UNIT - III

6. a) Draw and explain the principle operation of TWT Tube and write its applications.

b) Draw and explain of Reflex Klystrond tube and derive velocity modulation & efficiency.

(OR)

7. a) Explain about Cylindrical Magnetron with the help of diagram and write its applications.

b) Draw and explain of Two - Cavity Klystron amplifier and calculate its Bunching Process.

UNIT - IV

8. a) Explain about the VSWR measurement.

b) Explain the measurement of Impedance.

(OR)

9. Write short notes on

a) Components of Microwave Bench.

b) Microwave Power measurement.

c) Frequency measurement.



EC 413 (RR)
Total No. of Questions : 09 ]  [ Total No.of Pages : 02

IV/IV B. Tech. DEGREE EXAMINATIONS,  MARCH / APRIL - 2015

First Semester

ELECTRONICS  &  COMMUNICATIONS

MICROWAVE  ENGINEERING

Time : Three Hours            Max. Marks : 70

   Answer Question No. 1 Compulsory. 14x1=14

Answer ONE question from each Unit. 4x14=56

1. a) What are junctions ?  Give example.

b) Write applications of microwave engineering.

c) List two microwave devices using Faraday rotation principles.

d) What is slow wave structure ?

e) Why TRAPATT diode is preferred than IMPATT diode ?

f) What are power dividers ?

g) What is pin diode.

h) What is hybrid ring.

i) Give some coupling parameter of directional coupler.

j) Give drawbacks of klystron amplifier.

k) State applications of TWT.

l) What is BWO.

m) What is main purpose of slotted section with line carriase.

n) List different types of impedance measurement methods.

UNIT - I

2. a) Mention different microwave regions and band Designations.

b) Explain about different wave guide Tee junctions.

(Or)

3. a) Write about the Directional coupler.

b) Explain Faraday rotation ?  Write about the working principle of isolator.

P.T.O.



EC 413 (RR)

2

UNIT - II

4. a) Explain about the varactor diode ?

b) Write about Microwave Tunnel Diode.

(Or)

5. a) Write about RWH theory and two-valley theory of Gunn Diode.

b) Explain about the TRAPATT Diode with neat diagram.

UNIT - III

6. Explain about the Reflex Klystron and derive Equation for velocity modulation, power output

and efficiency.

(Or)

7. a) Explain the operation of 8-cavity magnetron oscillators.

b) Explain the operation of Helix Travelling wave tube.

UNIT - IV

8. a) Explain the different components of Microwave bench set up.

b) Explain the measurement of Impedance.

(Or)

9. a) Explain the measurement of microwave power.

b) Explain about the VSWR Measurement.


