Code No: RR-311701

III B.Tech. I Semester Regular Examinations, November-2004

MICROWAVE ENGINEERING

 (Electronics and Telematics)

Time: 3 Hours






Max. Marks: 80

Answer any FIVE Questions

All questions carry equal marks

---

1.a)
Discuss the limitations of conventional tubes at microwave frequencies.

   b)
Explain the principle of operation of two cavity Klystron with neat diagram.

2.a)
What is slow wave structure? Explain different structures.

   b)
Explain the working principle of TWT amplifier.

3.a)
Describe how amplification at microwave frequencies is possible in magnetron tube with a neat sketches.

   b)
What is ( mode?  What are the various modes that are possible in a magnetron.

4.a)
Discuss the principle of “MASER”.

   b)
Write short notes on “Parametric Amplifier”.

5.a)
Show that the TM01 and TM10 modes in a rectangular wave-guide do not exist.

b)
Discuss the merits and demerits of circular wave guide over rectangular wave guide.

6.a)
Explain the working of two hole directional complex with a neat diagram.

b)
Explain about E plane Tee junction with a neat sketch. Why it is called as series tree?

7.a)
What are microwave ferrites?  Explain the working of ferrite isolator.

   b)
Derive the S-matrix of directional coupler in standard form.

8.a)
Explain VSWR measurement procedure in microwave laboratory with a suitable microwave bench setup.

b)
Calculate VSWR of a transmission system operating at 8 GHz. The distance between twice minimum power points is 0.09 cm.
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1.a)
Discuss in detail about lead inductance and inter electrode capacitance effects of conventional tubes at microwave frequencies.

b)
What is electronic Admittance?  Discuss the mode patterns of Reflex Klystron Oscillator.

2.a)
What is a backward wave oscillator? Write a brief note.

   b)
Describe the merits and demerits of helix as a slow wave structure.

3.a)
Explain the principle of ( mode oscillator in cylindrical magnetron.

   b)
Write short notes on “Rieke” diagram?

4.a)
Explain the Gunn Effect? Mention various modes of GUNN diode.

   b)
Describe the operating principle of IMPATT diode.

5.a)
Write short notes on “Cavity resonator”

   b)
Distinguish between TEM, TE and TM modes of the propagation.

6.
Write short notes on: (a) Phase shifter (b) Coupling loops and probes.

7.a)
Derive the S matrix for E-plane Tee.

b)
What is Faraday’s Rotation?  What are its applications in microwaves?  Explain in detail.

8.a)
With a neat diagram, explain the construction of a slotted line.

b)
Using slotted line, draw a typical microwave bench setup for measurement of unknown load and explain.
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1.a)
What are the applications of microwave frequencies?  Discuss in detail.

b)
Explain the principle of operation of a reflex Klystron oscillator and derive an expression for the bunching parameter.

2.a)
Why slow wave structure is used in TWT? Mention its characteristics.

   b)
What is a traveling wave tube amplifier? Explain with a neat sketch.

3.a)
What is a Cross-field generator.  Explain how ( mode oscillators are generated in this cross-field device.

   b)
Sketch the characteristics of magnetron.

4.a)
Write short notes on “Parametric up converter”.

   b)
What is a MASER? What does its name signify? What applications does it have?

5.a)
What is a cavity resonator? Derive an expression for the resonant frequency and quality factor of a rectangular cavity resonator.

   b)
Give the properties of the propagating modes on a wave-guide.

6.a)
How is magic Tee different from hybrid ring.

   b)
Write short notes on “Rotary vave Attenuator”.

7.
Write short notes on: 

a) Properties of S matrix.

b) Gyrator and its applications.

8.a)
Explain how you measure VSWR of given load for all kinds of loads possible.

   b)
Give the measurement procedure of Q factor of a resonant cavity.
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1.a)
What is transit time effects?  Why is it so important at microwave frequencies?

b)
Explain the mechanism of formation of BUNCH in a transit time device with the help of Applegate diagram.

2.a)
Explain the characteristics of slow wave structures used in traveling wave tubes why is helix preferred.

b)
Backward wave oscillator is a voltage controlled oscillator. Justify of this statement.

3.a)
Write short notes on “Magnetron Oscillator”.

b)
A cylindrical magnetron is operated at 5 GHz with a = 3 cm, b = 5 cm, N = 16,         V0 = 20KV, B0 = 0.05 T calculate hull cut off voltage and cut off magnetic flux density and Hatree voltages.

4.a)
Explain the GUNN effect based on two valley model theory.

   b)
Write short notes on “TRAPATT diode”.

5.a)
What is a cavity resonator? Explain the principle of operation of a rectangular cavity resonator?

   b)
Solve the wave equation in cylindrical co-ordinates.

6.a)
What is magic Tee? Describe the properties of magic Tee.

b)
Show a wave-guide with cylindrical post and describe its behaviour. How can it be used, when it is inserted half way into the wave-guide?

7.a)
Enumerate the properties of S parameters.

   b)
Formulate the S parameter matrix of a circulator.

8.a)
How do you measure impedance of an unknown load at microwave frequencies.  Discuss in detail.

   b)
Write short notes on “Microwave power measurement”
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