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1.a)
What is meant by velocity modulation in a Microwave tube?

b)
Describe the operation of two cavity Klystron with neat sketches.  Give its characteristics and applications.

2.a)
Describe the operation cycle of TRAPATT diode.

   b)
PIN diode can be used as a modulator and phase shifter.  Explain how?

3.a)
Why Pi-mode of oscillations preferred in a Magnetron?  Describe its operation along with its operational characteristics and applications.

   b)
Explain BWO operation and mention its applications.

4.a)
Derive the expression for resonant frequency of a rectangular cavity resonator.

   b)
Obtain the scattering matrix for a Magic-T with respect its properties.

5.a)
Explain the properties of E plane Tee and H plane Tee.  Give field patterns supporting your explanation.

   b)
Scattering matrix is a unitary matrix.  Prove it.

6.a)
Describe the method to measure power using Bolometric method.

   b)
Explain the method to measure VSWR and reflection co-efficient.

7.a)
Explain the terms Directivity and Coupling factor in a Directional Coupler.

   b)
Describe the principle of parametric Amplifier with neat diagrams.

8.a)
Describe various losses in a Microstrip line.

   b)
A certain microstrip line has the following parameters.
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r=5.23,   h=7 mils,      t= 2.8 mils,   w=10 mils.


Calculate the characteristic impedance of the line.
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1.a)
Why conventional tubes cannot be used at Microwave frequencies?
b)
Reflex Klystron can be used as a Microwave oscillator.  Explain its operation along with its characteristics and applications.

2.a)
Negative resistance devices can be used to produce amplification and oscillations.  Explain how?

b)
What is Transferred Electron Effect?  Explain LSA diode along with its applications.

3.a)
What is the role of a slow wave structure in a TWT?  Explain its operation including operational characteristics and applications.

b)
Explain the operation of cavity Magnetron with neat sketches.  What is meant by wheel spoke bunching?

4.a)
Why “Ferrites” are used in Microwave passive devices?  Explain.

b)
Describe 4 port circulator operation.  Explain how phase shifters are used in this device.

5.a)
Give tunnel diode equivalent circuit and explain how it can be used as a Microwave oscillator.

b)
Transit-time and avalanche multiplication are effectively used to produce negative resistance.  Describe that device along with its operational characteristics and applications.

6.a)
Explain the method to measure VSWR and reflection co-efficient.

   b)
Describe the measurement of impedance using slotted line and Smith chart.

7.a)
A 20 mW signal is fed into one of collinear port 1 of a lossless H-plane Tee junction.  Calculate the power delivered through each port when other ports are terminated in matched load.

   b)
Scattering matrix is symmetrical prove it.

8.a)
Write a short note on parallel strip lines.

   b)
Explain about ohmic losses and radiation losses in a Micro strip line.
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1.a)
What are the limitations of conventional tubes at Microwave frequencies and suggest remedies to improve the performance?
b)
Distinguish between velocity modulation and current modulation.  Explain the operation of a two cavity Klystron amplifier with neat diagrams and derive an expression for the minimum distance at which maximum bunching occurs.

2.a)
Draw the diagram of BWO and explain the operation.

b)
Explain the significance of the term “critical magnetic field” in connection with a magnetron.  Explain the 
[image: image2.wmf]P

mode of operation.

3.a)
List the applications of Microwaves.

   b)
Explain Gunn Effect and different modes of operation of a Gunn diode.

   c)
Draw the ckt and explain the operation of parametric amplifier.

4.a)
Define and explain the significance of the following terms as applicable to a directional coupler.


(i) Coupling  (ii) Directivity  (iii) Insertion loss.

b)
Discuss the properties of a Scattering Matrix and obtain S-Matrix for a typical microwave component.

   c)
Explain the operation of circulator.

5.a)
Draw neat sketches of different types of junctions and explain their operation.

   b)
How does one measure power at microwave frequencies?  Elaborate.

6.a)
What are Ferrites and what are their general characteristics.

   b)
What is Faraday rotation.

   c)
Explain the operation of two devices employing Faraday rotation.

7.a)
Compare the field distribution and properties of strip and microstrip lines.

   b)
Explain the method of measurement of Q of the cavity.

   c)
With the help of Energy band diagrams explain the V-I characteristics of Tunneldiode.

8.
Write short notes on the following:


(i) Hartee resonance condition   (ii) Crystal diode  (iii) VSWR measurement


(iv) Carlin’s theorem.
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1.a)
Explain the working of a two cavity Klystron and derive an expression for the accurrent (Iac) and power output (Pac) in a Double Cavity Klystron.

b)
What is a Magnetron?  How is it different in principle of operation from that of a backward wave oscillator.

2.a)
A two cavity Klystron operates at 4.5GHZ.  The d.c beam voltage is 10kv; cavity gap spacing 2mm for a given input, the magnitude of the gap voltage is 100V.  Calculate the time the electrons are in the gap, the gap transit angle and the range of velocities of the electrons as they leave the gap region.

b)
Draw the schematic diagram of reflex Klystron and explain its principle of operation.

3.a)
Derive the expression for the resonant frequency of a rectangular cavity Resonator.

   b)
Explain the working principle of IMPATT Diode.

   c)
Discuss the construction and principle of operation of a tunnel diode Amplifier.

4.a)
Explain the method of measurement of scattering coefficients.

   b)
Differentiate Resonators and Isolators in detail.

   c)
Draw the schematic diagram of Magic Tee and explain how sum and difference patterns are obtained from it.

5.a)
With a neat sketch, explain the mechanisms of operation of directional coupler.  A 20 dB directional coupler is found to give a directivity of 35 dB.  If 5dBm power is incident, what will be the absolute power from the isolated port?
   b)
Describe a waveguide slotted section.

   c)
Describe the properties of scattering matrix.

6.a)
Explain the concept and merits of a microstrip line transmission.

   b)
Discuss various losses in microstrip lines.

   c)
Discuss the properties of microstrip lines.

7.a)
Sketch the fields in strip and microstrip lines.  What are their merits and demerits and compare them.

   b)
Describe a VSWR meter, Wavemeter, detector, attenuator, reflex Klystron mount.

8.
Write short notes on the following:

(i) MASER  (ii) Rieke diagram  (iii) Impedance Measurement  (iv) Gyrator.
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