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1.
A two-cavity amplifier klystron has the following characteristics :



Voltage gain




: 15 dB



Input power




: 5 mW



Total shunt impedance of input cavity Rsh 
: 30 K(


Total shunt impedance of output cavity Rsh 
: 40 K(


Load impedance at output cavity RL 

: 40 K(

Determine

a) The input voltage

b) The output voltage

c) The power delivered to the load in watts.
2.a)
Explain the Performance characteristics of a R klystron tube with neat sketch.

b)
By  means of an  apple gate  diagram explain the principle of operation of a reflex klystron.                                                                                        

3.a)
List the  applications  of a Magnetron.                        

   b)
What  are crossed field devices  ?                                                    

   c)
How does a magnetron  sustain  its oscillations using  this crossed field. 

        
Assume Π mode for explaining the same.                                       

4.
With neat schematics, explain the structural features and principles of operation of an  IMPATT diode.  Sketch and explain its equivalent circuit.                     
5.
Justify that a scattering matrix gives the complete description of a microwave network. How are the elements of the matrix determined? What happens to the elements if reference planes are shifted?

6.
Describe with a neat sketch a ferrite phase shifter which works on Faraday rotation principle. How are reciprocal phase shifter realized?

7.a)
What is Low VSWR and High VSWR?

   b)
Explain the experimental procedure to find low VSWR and high VSWR.

8.a)
With a schematic diagram, explain the construction of a micro stripline.

   b)
Mention the advantages of striplines over other transmission lines.
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1.
A two-cavity amplifier klystron has the following parameters :



Beam Voltage 



: VO = 900 V



Beam Current 



: I​ O = 30 mA



Frequency



:  f   = 8 GHz



Gap spacing in either cavity 

: d = 1 mm



Spacing between the two cavities
: L = 4 cm



Effective shunt impedance 

: RSh = 40 K( 


Determine: 
a) The electron velocity



b) The dc electron transit time



c) The input voltage for maximum output voltage



d) The voltage gain in decibels.
2.a)
Show  that the theoretical  efficiency  of  reflex klystron   is 22.78%.

b)
How  is tuning  achieved  in reflex klystron  oscillators?  Mention  the tuning range  of such a device.                                                         
3.a)
How is bunching  achieved  in a cavity  magnetron . Explain  the phase focusing  effect.                                                                                
   b)
Discuss the Performance characteristics of a magnetrons with the help of a Reike 
diagram.
4.a)
Describe the principle of operation and characteristics of a TRAPATT diode, with neat illustrations.







   
b)
Draw the equivalent circuit of a typical parametric amplifier and explain the parameters involved.





5.
For a rectangular waveguide resonator operating in TE101 mode, derive a general expression for the Q.

6.
What is a Gyrator? Describe how isolators can be realized by using Gyrators and Hybrids? Write down the scattering matrix for an ideal Gyrator.

7.
Explain the measurement of VSWR and ATTENUATION using a sweeper

8.a)
Why is a micro stripline  referred to as an “Open – Stripline”

   b)
Does micro stripline support TEM modes? Justify the answer.

   c)
What are the disadvantages of using micro stripline?
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1.
The parameters of a two-cavity amplifier klystron are as follows :



Beam Voltage 


       : VO = 1200 V



Beam Current 


       : I​ O = 28 mA



Frequency


       :  f   = 8 GHz



Gap spacing in either cavity 
       : d = 1 mm



Spacing between the two cavities  : L = 4 cm



Effective shunt resistance 
       : RSh = 40 K( (exclusive beam loading)

a) Find the input microwave voltage V1 in order to generate a maximum output         

    voltage V2.
b) Determine the voltage gain.
c) Calculate the efficiency of the amplifier.



d) Compute the beam loading conductance.
2.a)
What are the slow wave structures? List the different slow wave       
structures. Mention their relative merits and demerits.       

   b)
Explain the principle of amplification in a TWT amplifier.
3.a)
Explain the terms  frequency pulling  and  frequency  pushing with          
reference  to a  magnetron.                                                               

b) What is back heating? How it can be avoided?                               

   c)
Distinguish between velocity modulation and current modulation.

4.a)
Explain how a Tunnel diode can be used in negative resistance amplifiers. 

b)
Draw the equivalent circuit of a PIN diode under different biasing configurations and explain the parameters.                                                          
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5.
Define the ABCD matrix for a two-port microwave network. What is the advantage of this matrix over other matrices, such as impedance matrix? Write down the ABCD parameters for the networks shown at figs. (1) and (2).

N:1


Zo, (


(fig1)





(fig2)
6.
Define a circulator. Draw the S-matrix for an ideal circulator. Describe the constructional details and principles of an operation of a junction circulator. (Which can be used for coaxial cables).

7.
Show how the cavity Q can be determined by VSWR measurement. Give the test 

set up and the relevant derivations.                         

8.
When a Microwave signal is propagated through a Coplanar stripline, explain the various modes formed in the stripline.
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1.
A two-cavity klystron amplifier has the following parameters :



Beam Voltage 



: VO = 30 KV



Beam Current 



: I​ O = 3 A



Operating Frequency 


:  f   = 10 GHz



Beam coupling coefficient 

: (i = (0 = 1



Dc electron charge density

: 
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Signal voltage



: V1 = 15 V



Cavity shunt resistance

: Rsh = 1 K(.



Total shunt resistance including load
 : Rsht = 10 K(.


Calculate:

a) The plasma frequency

b) The reduced plasma frequency for R = 0.4

c) The induced current in the output cavity

d) The induced voltage in the output cavity

e) The power gain 

f) The electronic efficiency.
2.a)
Differentiate between two cavity klystron and TWT both being amplifiers. 

b)
With a neat sketch, explain the constructional features and principle of operation of a TWT.

3.a)
What is a magnetron? How is it different in principle of operation from that of a TWT.                                                                          

b) Explain the significance of Harter resonance coalition in a Magnet. 

4.a)
Compare the power output, efficiency, merits and demerits of  IMPATT and TRAPATT diodes.  List out their applications.



     

b)
Explain the negative resistance features and microwave characteristics of Tunnel diodes.
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5.
What are Fabry-Perot resonators? Derive a general expression for the resonant frequencies of these resonators. Also derive a general expression for the Q of these resonators.

6.
With a neat sketch, describe the working of a magic Tee. What are its properties? Write down its S-matrix. Describe two typical applications for this microwave component.

7.a)
What are the three essential measurements to be taken to find the impedance of a load at microwave frequency ?
   b)
Explain the method of impedance determination .                

8.a)
Explain how a rectangular cross section of a micro stripline can be transformed into equivalent circular conductor.

   b)
In the above transformation, what is the significance of t/w ratio?
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