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1.a)
With the help of Apple gate diagram explain velocity modulation and the 
working of a Reflex Klystron.

   b)
Draw the equivalent circuit of a Reflex Klystron.

2.a)
Describe the working of a cylindrical magnetron and derive the hull cutoff voltage 
equation.

   b)
An X-band pulsed cylindrical magnetron has the following operating parameters :

Anode Voltage

: V0 = 26 KV

Beam Current 

: I0 = 27 A

Magnetic flux density
: (0 = 0.336 wb/m2
Radius of cathode cylinder
: a = 5 cm



Radius of vane edge to center : b = 10 cm



Compute 

(i) The cyclotron angular frequency

(ii) The Cutoff voltage for a fixed (0
(iii) The Cutoff magnetic flux density for a fixed V0.
3.a) 
List out the different types of microwave solid state devices with neat classification and grouping.  Mention the types of materials used and the 
frequency range of usage.                                                                                    
   b) 
An IMPATT diode has a carrier drift velocity of    2 x 107 cm./sec., drift length of 
6µm.  If the maximum operating voltage and current are  100 V and  200 mA 
respectively, calculate the maximum CW o/p power and resonant frequency, at 
efficiencies of  15 %  and  30 %.                                                                          
4.

Write short notes on :









a)
Negative resistance parametric amplifiers

b)
Tunnel Diode Amplifier

c)
PIN diode limiter

5.
Derive and explain all the properties of scattering matrix, as applicable for a 
multiport reciprocal network.


6. 
With a neat sketch, describe the working of a magic Tee. What are its properties? 
Obtain its S-matrix and describe the applications for this microwave component.
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7.a)
What are the significant differences of measuring important parameters in

      low frequency and that in microwave frequency?

b) Why S-parameters are needed to represent in microwave frequencies?

c) What is the need for ISOLATOR in the microwave test bench? 

d) What is the use of attenuator in microwave measurements? 

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.a)
What is a re-entrant cavity? Why is such a cavity used in Klystrons?

   b)
Explain the functions of a two-cavity Klystron using Applegate diagram.

2.a)
Explain how magnetron allows electron bunching to take place and
prevents favored

electrons from slipping away from their relative position.                                                                                             

   b)
Is strapping advantageous under all conditions? 

   c)
Draw the cross section of a magnetron cavity system that does not require strapping.

3.a) 
Explain how Gunn diode can be used as an amplifier. 




   b) 
Distinguish between transit time domain mode and quenched domain modes of 
operation of a Gum diode.








4.a)
What is meant by parametric up-converter? Explain its features.  

 

   b) 
Explain the principle of operation and characteristics of a parametric negative resistance amplifier?  

5.a)
Explain the methods of excitation and tuning of a cavity resonator.    


   b)
Define and distinguish between the different types of microwave attenuators.

6.
Explain the operating principles and constructional details of a Faraday rotation isolator. Where does one use an isolator in microwave networks?  Obtain the S-matrix for an ideal isolator.


7.  
Experimentally prove Carlins theorem using a circulator, E-plane tee and a directional coupler.   

8.a) 
Derive an expression for the Characteristic impedance of a Parallel micro stripline.

   b) 
Derive an expression for the Attenuation losses in a Parallel micro stripline.      
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1.a)
What is the name of a cavity used in microwave tubes? What are its special features?                                                                               

   b)
Discuss the applications of microwaves.        

   c)
List the advantages of microwave frequencies.

2.a)
What are the power capabilities and practical applications of various types of TWTS.  What are the major advantages  of CW and pulsed TWTS?             

   b)
Explain   the construction and  principle   of operation of coupled cavity  TWT. 


   c)
Describe the methods to avoid oscillations in a TWT amplifier.

3.a) 
Explain how IMPATT diode makes use of negative resistance concept.  

   b) 
Discuss merits and demerits of IMPATT diode.


        

4.a)
Define pump frequency and idler frequency, and distinguish between them. 

   b)
Describe the different types of parametric amplifiers along with their  
applications.  

5.a)
Prove with the help of scattering matrix, that it is not possible to 
construct a three-port loss less reciprocal network that is matched at all ports.

   b)
Explain the functioning of various types of attenuators.

6.a)
Define and explain the 3 theorems associated with waveguide T-junctions.
      

b)
A 4 port 10 dB directional coupler having 40 dB directvity has a transmission loss of 1 dB. For an input power of 10 mW  at port 1 of main arm, determine the power at the other ports.






       

7.
Explain the method of impedance determination at microwave frequencies, using a slotted line. Identify the sources of possible errors and suggest methods to over come them

8. 
Find out the required strip width, Stripline capacitance, Stripline inductance, and phase velocity of the wave of a parallel stripline mounted on substrate, from the following data.

           
Relative dielectric constant of substrate. = 6, 

           Thickness of substrate = 4mm.
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1.a)
What is ‘de bunching Effect’.                                                       

   b)
What is ‘beam coupling coefficient’?                                            

   c)
Explain the mechanism of formation of Bunch in a transit time device such as a Two-cavity Klystron with the help of Applegate diagram.    

2.a)
Describe the practical aspects of backward wave oscillator performance, explaining the possibility of wide tuning  range in this device. 


   b)
Explain clearly the wave modes for a TWT.                            

   c)
List the applications of a TWT.

3.a) 
Compare Gunn diode and IMPATT diode with respect to their characteristics, 
applications and demerits.








   b) 
Give equivalent circuit of IMPATT diode and explain how it is used as an oscillator.
4.a) 
Masers have less noise figure than parametric amplifiers. Explain why? 

   b) 
Discuss the difference between Masers and parametric amplifiers with respect  

to their characteristics and applications. 


5.a)
Explain the need for attenuation in microwave circuits. With neat schematics, explain the working principle of a precision type variable attenuator with ( rectangular and    circular wave guide sections.






    b)
Obtain the S matrix for this attenuator.


6.a)
A 3 port circulator has an insertion loss of 1 dB, isolation of 20dB, and a VSWR of 1.50. Find the output power at ports 2 and 3 for an input power of 100mW at port.     

   b)
Obtain the S-matrix for this circulator.

7.  
Define the relevant quantities and explain the method of measurement of insertion loss, reflection loss, attenuation and VSWR of a 2 port microwave network.

8.a) 
Distinguish between Parallel stripline and Coplanar stripline.

   b) 
Explain the advantages and the disadvantages of a Coplanar stripline over the Parallel stripline.
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