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UNIT III (MICROWAVE Passive COMPONENTS)

     PART A
1) What are matched terminators? May/Jun 2014.
2) What are ferrites? Why is it needed in circulators? May/Jun 2014.
3) What are the composition of ferrite? Nov/Dec 2013.
4) What is Gyrator? Nov/Dec 2013.
5) Give the significance of Rat-race junctions. May/Jun 2013.
6) Power at the input port is 900mw. If this power is incident on 20dB coupler with directivity 40dB, what is the coupled power and transmitted power. May/Jun 2013.
7) Draw the diagram of H-plane Tee junction.



 Nov/Dec 2012.
8) A directional coupler is having coupling factor of 20dB and directivity of 40dB. If the incident power is 100mW, what is the coupled power? 




Nov/Dec 2012
9) State the unity property of S-matrix. 




May/Jun 2012
10) What are the differences between Gyrator and phase changer? 

May/Jun 2012
11) Draw a structure of two hole direction coupler.                                          Nov/Dec 2011
12) Find the resonant frequency of the TE101 mode of an air filled rectangular cavity of Dimensions 5 cm 4 cm 2.5 cm.        





Nov/Dec 2011

13) Define a reciprocal network.





Nov/Dec’04
14) State the properties of scattering matrix.



         
Nov/Dec‘04,’06
15) What should be the minimum radius of curvature of E-plane bend and H-plane bend? Validate your answer.






           

 Nov/Dec ‘04
16) When can you say that a termination is matched to a system? Give the structure of any such termination and state the significance of that structure.                             Nov/Dec ‘04

17) Define coupling factor and directivity of a directional coupler.
            Nov/Dec 2004
18) Write down the scattering matrix of an ideal lossless transmission line of length ‘l’ units. May’05
19) Find the magnitudes of the scattering parameters for a reciprocal two-port microwave component having the VSWR as 1.4 and insertion loss as 1dB.



Apr/May 2005

20) A waveguide load is used to absorb 2W of average power. The reflected power is 3mW. Find the magnitude of VSWR.






Apr/May 2005
21) State phase shifting property of S-parameters.



Nov/Dec’05,’06

22) State the two parameters that describe a directional coupler and define them. Nov/Dec’05

23) For a reciprocal two-port microwave component, the magnitude of scattering co-efficient is 0.091. Find its VSWR.







May/June 2006
24) Obtain the coupling co-efficient in dB of directional coupler if the magnitude of its corresponding scattering parameter is 0.707





May/June 2006
25) Give the ‘K’ band frequency range.




May/June 2007
26) Give the S-matrix of H-plane Tee.





May/June 2007
27) What are waveguide corners, bends and twists?



Nov/Dec 2007
28) Give the ‘X’ band frequency range.




Nov/Dec 2007
29) What are the advantages of S-parameters over ‘Z’ or ‘Y’ parameters?         Nov/Dec 2007 


30) What do you mean by symmetry of scattering matrix?


Apr/May 2008
31) Define Directivity of a Directional coupler. 




Apr/May 2008
32) What are the basic parameters to measure the performance of a directional coupler? Nov/Dec’08
33) What do you mean by Faraday rotation isolator? 




Nov/Dec’08
34) State the principle advantage of microwave frequencies over lower frequency. 
May/June ‘09
35) Write down the S-parameters of a transmission line of length ‘l’ and phase constant ‘β’.

36) Why S parameters are used at microwave frequencies?

37) Write the S-matrix of an isolator.

38) List few applications of microwave.

39) Give the ‘Ku’ band frequency range.

40) Define insertion loss, transmission loss, and reflection loss and return loss in terms of S-parameters.

UNIT III (MICROWAVE COMPONENTS)

    PART-B

1)  Draw and explain the operation of Magic Tee. Explain its application in the construction of a 4 – port circulator.(8) May/Jun 2014
2) Find the directivity in dB for a coupler if same power is applied in turn to input and output of the coupler with output terminated in each case in a matched impedance. The auxiliary output readings are 450 mW and 0.710 µW.(8) May/Jun 2014
3)  Draw and explain the various types of attenuators and phase shifters. What is a gyrator?


   May/Jun 2014
4) Describe the following with neat sketch Nov/Dec 2013
          (i) Magic Tee   (8)     (ii) Directional coupler.   (8)                                                                                                       

5) Explain the operation of following microwave passive devices. Nov/Dec 2013
      (i) Circulator   (8)    (ii) Isolator.  (8)                                                                                                                                                                                                                     

6) Explain the properties of E-plane Tee? Derive the expression of scattering matrix for directional coupler. May/Jun 2013
7) Explain the properties of magic Tee and derive scattering matrix for it. May/Jun 2013
8) State and explain the properties of S-parameters. Derive the S- parameters of a Directional Coupler.

9) (a) Explain how directional coupler can be used to measure reflected power.(8) 
(b) Explain the properties of H-plane Tee and give reasons why it is called shunt Tee. (8)

 Nov/Dec 2012
10) (a) Derive the equation for the scattering matrix of magic Tee(8) 

(b) Differentiate between the circulators and isolators.(8) 

Nov/Dec 2012
11) (a)Explain the concept of Two hole directional coupler and derive its S-matrix (8)

(b) Draw and explain the operation of an Isolator. (8) 


May/Jun 2012
12) (a) Explain the construction of Magic Tee and derive its S-matrix. How can a isolator be designed using 3 port circulator? (8)

(b) Describe the principle of Microwave transmission through ferrite. Explain how a gyrator is designed based on this effect.(8) 




May/Jun 2012
13) A four port network has the scattering matrix shown below       



  S= 

(i) Is this network lossless?

(ii) Is this network Reciprocal?

(iii) What is the return loss at port 1 when all other ports are

terminated with matched loads?

(iv) What is the insertion loss and phase dialog between ports 2 and 4, when all other ports are terminated with matched loads?

(v) What is the reflection coefficient seen at port 1 in a short circuit is placed at the terminal plane of port 3, and all other ports are terminated with matched loads?   (16) Nov/Dec 2011         
14) Discuss the structure and principle of operation of : (i) Isolator (8) (ii) Circulator.  (8) Nov/Dec 2011         
15) Prove that it is not possible to construct a perfectly matched, lossless, reciprocal three-port junction.








Nov/Dec 2004
16) Explain the working of Faraday rotation isolator.



Nov/Dec 2004
17) Explain how power splitting occurs in i) E-plane Tee ii) H plane Tee iii) magic Tee.

Nov/Dec 2004
18) State and prove the properties of scattering matrix. 
Apr/May 2005, May/June 06 & 09
19) In a two hole directional coupler, prove that the power coming out in the coupled port is finite and that in the fourth port is zero.





Apr/May 2005
20) Find the scattering matrix of an ideal, symmetrical, lossless magic T-junction.

Apr/May 2005
21) From the first principle, derive the scattering matrix of an ideal directional coupler. Hence or otherwise write down S matrix of Hybrid coupler and Magic Tee. May’07,Nov/Dec ’05,’07
22) What is the value of directivity of an ideal coupler? Why?


Nov/Dec ’05,’07
23) An isolator with characteristic impedance of 50 ohms has forward and reverse loss of 0.9 dB and 32 dB respectively. Its input and output VSWRs are 1.09 and 1.16 respectively when a 50 ohms load terminates it. Determine its S-parameters. Assume zero phase components.
Nov/Dec’05
24) Discuss the following properties of S matrix:

i) Symmetry property ii) Unitary property iii) Phase shift property. 


May/June ‘07

25) What is a scattering matrix? Derive scattering matrix formulation for N port network. Nov’06, May’07
1) Derive S-matrix for Magic Tee. 




Nov/Dec’08, May/June ‘07
26) Explain with diagrams waveguide corners, bends and twists.

May/June 2007
27) What is an isolator? Write down its S-parameters.



May/June 2007
28) What is a hybrid ring? With the help of a neat diagram explain its working principle.

Nov/Dec 2007
29) Derive S-matrix of E plane Tee using S-parameter theory.


Nov/Dec 2007
30) What is scattering matrix? Derive scattering matrix formulation for n-port nework.-8M Apr/May’08
31) Derive the S-matrix representation of multiport network.-8M 

Nov/Dec 2008
32) Derive scattering matrix for E-plane Tee using ‘S’ parameter theory.-8M 
Apr/May 2008
33) What is the function of an isolator? Write down its ‘S’ parameters-4M 
Apr/May 2008
34) Explain the working of a circulator and hence obtain the scattering matrix of the circulator from the first principle.-12M 






Apr/May 2008
35) Prove that it is impossible to construct a perfectly matched, lossless, reciprocal there port junction.- 8M 







Nov/Dec 2008
36) Derive the S-matrix of a directional coupler. –8M 



Nov/Dec 2008
37) List out the characteristics of the Magic-T when all the ports are terminated with matched load.-8M

38) How can you synthesize a rat-race hybrid coupler from magic-tee? –8M
Nov/Dec 2008
39) Prove that the impedance and admittance and admittance matrices are symmetrical for a reciprocal junction.-8M 






Nov/Dec 2008
40) (i)For a two-port network with mismatched load,derive the equation for input reflection coefficient.

(ii) Deduce S-parameters in terms of ABCD parameters. 


Nov/Dec 2008
UNIT V - MICROWAVE TUBES AND MEASUREMENTS
   PART A

1) What are the errors in impedance measurement? May/Jun 2014
2) Define: Convection current of TWT. May/Jun 2014
3) Distinguish between TWT and Klystron. Nov/Dec 2013
4) Define SWR. Nov/Dec 2013
5) What is Gunn Effect? Name the materials that exhibit Gunn effect? May/Jun 2013
6) Draw the voltage wave forms of a TRAPATT diode. May/Jun 2013
7) Compare O-type tube and M-type tube.



 Nov/Dec 2012
8) What are the errors possible in standing wave ratio measurements Nov/Dec 2012
9) Enumerate the significance of slow wave structures in TWTs. 
May/Jun 2012
10) List a few sensors used for Microwave power measurement.
 May/Jun 2012
11) State any four high frequency limitations. 



Nov/Dec 2011
12) A helix travelling wave tube operates at 4GHZ, under a beam voltage of 10kv and beam current of 500mA. If the helix is 25and interaction length is 20 cm, find the gain parameter.
Nov/Dec 2011
13) What are slow wave structures? Why and where they are used? 

Nov’04, May’07
14) Can a two-cavity Klystron amplifier be used as an oscillator? If yes, how? 
Nov/Dec’04
15) Draw four types of slow wave structures in TWT. 


Apr/May’05, May/June‘06
16) State any two differences between TWT and Klystron amplifier.  Apr’05, May & Nov’06, May’07
17) Draw the electrical equivalent of a cavity type Magnetron. 

Apr/May 2005, June 2006
18) What is C ring tuning with respect to magnetron?



May/June 2006
19) What is strapping with respect to magnetron?



May/June 2006
20) What are pushing and pulling in magnetron?



May/June 2006
21) Why magnetron is called as crossed field device?



May/June 2007
22) What is meant by velocity modulation?




May/June 2007
23) How are the oscillations that are spontaneously generated in a TWT suppressed?May/June’07
24) What is the condition for oscillation in Reflex klystron?


Nov/Dec’07
25) What is velocity modulation? 





Apr/May’08
26) Define beam loading. 






Nov/Dec’08
27) What is meant by Hull cut-off voltage? 




Nov/Dec’08
28) Why the conventional tubes like triode, tetrode cannot generate microwave power? May/June’09
29) Name some types of slow wave structures. 



May/June ‘09
30) For what measurements would you use a slotted line carriage? What should be the minimum length of the slot in it?






Nov/Dec 2004
31) What are the measurements that can be performed using (a) Spectrum Analyzer (b) Network Analyzer?







Nov/Dec 2004
32) Compare a barreter with a thermistor.




Apr/May 2005
33) What are the minimum and maximum values of VSWR? Give the corresponding values of reflection coefficients.






Apr/May 2005
34) What are the three quantities to be measured to determine the impedance of a load at microwave frequencies?






Nov/Dec 2005
35) Why is the slot located at the center of the slotted section?

Nov/Dec 2005
36) What are low VSWR and high VSWR and name the method followed to measure high VSWR.









Nov/Dec 2005
37) What is the difference between barretter and thermistor?

May/June 2006 

38) Name the sources of error in measurement.



Nov/Dec 2006  

39) What is a bolometer? Give two examples.



May/June 2007
40) Name two methods to measure impedance.



Nov/Dec 2007
41) Define return loss and write its expression. 



Nov/Dec 2007
42) What is the principle by which high power measurements could be done by calorimetric method?

Apr/May 2008
43) Write the main demerits of single bridge power meter. 


Nov/Dec 2008
44) What does the accuracy of phase measurement depend on while measuring the impedance using reflectometer method? 






Nov/Dec 2008
45) Draw a setup to measure the frequency.




May/June 2009
46) Mention two methods to measure microwave power. 


May/June 2009
47) What is the use of attenuator in TWT?

48) What is Hull cut off condition? Give an expression for it.

49) Draw the schematic diagram of a two-cavity klystron.

50) What is bunching in klystron?

51) What is multi-cavity klystron?

52) What are the advantages of multi-cavity klystron?

UNIT V - MICROWAVE TUBES AND MEASUREMENTS
   PART B

1) Explain the launching process of a two – cavity klystron and derive expression for its optimum bunching distance Lopt. May/Jun 2014
2) Describe the measurement of power at microwave frequencies in detail.(8) May/Jun 2014
3) Explain the procedure to measure the impedance of a load.(8) May/Jun 2014
4) Explain the working principle of Reflex Klystron and derive the expression of bunching parameter. Nov/Dec 2013
5) (i) Write a detailed note on cylindrical magnetron (8) Nov/Dec 2013
(ii) Explain the procedure for measuring impedance at microwave  frequency with the aid of slotted line.(8) Nov/Dec 2013
6) (i)  Describe how the frequency of a given source is measured. (8) May/Jun 2013
(ii) Explain the measurement of high VSWR with the help of block diagram.(8) 

7) Explain the principle of operation of the cavity klystron with neat sketch. A 250kW pulsed cylindrical magnetron has the following parameters. Anode voltage = 25 KV, Peak anode current = 25A, magnetic field B = 0.35Wb/m2, Radius of cathode = 4CM, Radius of cylinder = 8CM. May/Jun 2013
8) Calculate efficiency of the magnetron, cyclotron frequency, cut-off magnetic field.

9) (a)  Explain the operation mechanism of two-cavity Klystron amplifier with neat sketch. (8) 

 (b) A two cavity Klystron has the following parameters. V0 =1000V, R0= 40k ohms, I0=25mA, f= 3 GHz.Gap spacing in either cavity (d) = 1mm, Spacing between two cavities L=4 cm, Effective shunt impedance Rth = 30 k ohm. Calculate input gap voltage, voltage gain and efficiency. (8)
Nov/Dec 2012
10) (a) Describe how the frequency of a given microwave source can be measured. (8)

(b) Explain how low VSWR can be measured using a microwave bench (8) 
Nov/Dec 2012
11) (a) Draw the cross sectional view of Magnetron tube and explain how bunching occurs in it. Derive the expression for Hull cut-off voltage.   (12)

(b) What are practical applications of magnetron? Explain any one in detail. (4) May/Jun 2012
12) Write notes on the following :

(a) Measurement of power (8)

(b) Measurement of impedance (8). 




May/Jun 2012
13) Explain the operation of two cavity Klystron amplifier and compare it with traveling wave tube. 










Nov/Dec 2011
14)  Explain the principle of microwave power measurements. (8)  (ii) Discuss slotted line method of VSWR measurement. (8) 






Nov/Dec 2011
15) Draw a neat sketch showing a helix type TWT and describe he mechanism of electron bunching.










May/June 2007
16) Draw the schematic diagram and explain the operation of two-cavity klystron. Derive expression for beam current and efficiency.





May/June 2007
17) Describe with a neat sketch the constructional details and principle of operation of a Reflex klystron. With the help of Applegate diagram illustrate he phenomenon of bunching. Derive expression for beam current and efficiency.



Nov/Dec 2007
18) Draw a neat sketch showing the constructional feaures of a cavity magnetron and explain why Magnetron is called as crossed field device-4M 



Apr/May ‘08
19) With the applegate diagram, describe the mechanism of ooperatiion of two cavity klystron amplifier. Wrie the assumptions on which the analysis for RF amplification by this amplifier is based.-8M 







Nov/Dec 2008
20) How can you analyse a TWTA circuit that uses a helix slow-wave non-resonant microwave guiding structure? –8M 







Nov/Dec 2008
21) Explain the oscillation mechanism and the electron trajectory concept of magnetron oscillator. –8M

22) Explain the working principle of two cavity klystron amplifier.-8M 

Nov/Dec 2008
23) Explain the amplification process in TWT.-8M 



Nov/Dec 2008
24) Write the assumptions on which the analysis for RF amplification by a two cavity klystron amplifier is based.-6M 







Nov/Dec 2008
25) Explain with a neat figure, how TWT is used as an microwave oscillator?- 10M May/June’09
26) List and explain various applications of TWT.-6M 



May/June 2009
27) How bunching takes place in klystron amplifier? Derive an expression for optimum distance of klystron in bunching process.

28) Discuss the classification of bolometers.




Nov/Dec 2004
29) Explain the double minima method VSWR measurement.


Nov/Dec 2004
30) Draw the experimental set up to find the high VSWR and mention the procedure. Apr/May‘05
31) Explain the method of measuring impedance at microwave frequencies. 
Nov/Dec 2005
32) Explain impedance measurement by reflectometer.


May/June 2007
33) With neat block diagram explain how a network analyzer can be used o measure he amplitude and phase of a signal over a wide frequency range. Also explain the measurement of reflection and transmission parameters and ‘S’ parameters. 



May/June 2007
34) Describe in detail with block diagram the measurement of VSWR through return loss measurement.










Nov/Dec 2007  

35) Explain in detail the measurement of load impedance through slotted line method.Nov/Dec’07
36) With neat block diagram explain the Insertion loss and Attenuation measurements. Apr/May’08
37) Explain the measurements of load Impedance by slotted line method. 
Apr/May ‘08
38) Explain the measurement of cavity ‘Q’ by slotted line method.

 Apr/May ‘08
39) What are the methods available for power measurement in Microwave circuits? Explain.Nov’08
40) Explain the working principle of Network Analyser. –8M 


Nov/Dec 2008
41) With block schematic explain the reflectometer method to measure cavity Q.-8M    Nov/Dec’08
42) Explain the basic priniciple of operation of a bolometer. –8M

 May/June 2009Z
43) Describe a technique of measuring the phase shift provided by a network.- 8M May/June’09
44) Explain with a block diagram how frequency of an unknown microwave signal can be measured. 
  May/June 2009
UNIT IV -
MICROWAVE SEMICONDUCTOR DEVICES
PART A
1) What are the factors that reduce the efficiency of IMPATT diode? May/Jun 2014
2) What is negative resistance in Gunn diode? May/Jun 2014
3) What is a step recovery diode. Nov/Dec 2013
4) Mention the ideal characteristics of dielectric material in MMIC. Nov/Dec 2013
5) What is Gunn effect? Name the materials that exhibit Gunn effect? May/Jun 2013
6) Draw the voltage wave forms of a TRAPATT diode. May/Jun 2013
7) Name the advantages of parametric amplifiers. 



Nov/Dec 2012
8) State the transferred electron effect. 




Nov/Dec 2012
9) Define Transconductance and output resistance of a MESFET. 

May/Jun 2012
10) Can Inductive elements be fabricated in MMICs? Justify your answer. 
May/Jun 2012
11) Compare tunnel diode and normal P – N diode.               


Nov/Dec 2011
12) List the advantages of parametric amplifier. 



Nov/Dec 2011
13) Define Gunn effect. OR State Gunn effect.

May/June’09, Apr/May ’08, Nov/Dec ‘04


14) What is the necessary condition for an IMPATT diode to produce oscillations?  Nov ‘04
15) State any two differences between microwave transistors and transferred electron devices.






   



Apr/May ‘05, Nov/Dec ‘07
16) Which two-phase angles make the voltage and current in Avalanche transit time devices to be out of phase by 180˚?






Nov/Dec 2005
17) Mention the advantages and limitations of parametric amplifier. 

May’06, Nov‘06
18) What is transferred electron effect?




May/June ‘07
19) List two applications of parametric amplifier.



May/June ‘07
20) What are HEMT’s?






Nov/Dec ‘07
21) What is MESFET?







Nov/Dec ‘07
22) What are avalanche transit time devices?




Nov/Dec ‘07
23) Mention any two applications of IMPATT diode.



Nov/Dec’07
24) State the transferred electron effect. 




Nov/Dec’08
25) What are the major disadvantages of IMPATT diodes? 


Nov/Dec’08
26) What is Gunn effect? What do the acronyms IMPAT, TRAPATT and BARIT stand for? May‘09
27) Mention the basic characteristics required for microwave integrated circuit. Nov ‘07
28) List the various types of strip lines used in MMIC.



Nov/Dec ‘07
29) List the advantages of Microwave IC’s. OR Write the advantages of MIC’s
May ’08 & ‘09
30) List out the advantages of Monolithic Microwave Integrated Circuits. 
Nov/Dec ‘08
31) Mention the applications of MMIC

32) Mention the fabrication techniques for MMIC

UNIT IV -
MICROWAVE SEMICONDUCTOR DEVICES
PART B
1)  Explain the operating principle of a Gunn diode. Describe its domain formation and various modes of operations. (8) May/Jun 2014
2) Explain the operating principles of varactor and step recovery diodes (8) May/Jun 2014
3) What are the materials used for MMIC fabrication? Explain with neat diagrams the fabrication process of MMICs. May/Jun 2014
4)  Explain the principle of operation of Tunnel diode and TRAPATT device. Nov/Dec 2013
5)  Describe the Gunn effect with the aid of Two-valley model theory.  (8) Nov/Dec 2013
6) Draw the physical structure and doping profile of IMPATT diode and explain in detail.  

       (8) Nov/Dec 2013
7) With the aid of suitable sketch discuss construction, materials characteristics and working of IMPATT diode. May/Jun 2013
8) With the help of two-valley theory, explain how negative resistance is created in Gunn diodes.    

May/Jun 2013
9) (a) Explain the tunneling action in a tunnel diode. (8)

(b) Draw the construction and explain the working of IMPATT diode. (8) Nov/Dec 2012

10) With the help of two-valley, explain how negative resistance can be created in Gunn diode. Mention its applications. 






Nov/Dec 2012
11) (a) With energy band structures, explain the tunneling phenomenon in Tunnel diodes. (8)

(b) Explain the design and operation of parametric amplifiers. (8)

 May/Jun 2012
12) (a) Explain any four modes of operation of a Gunn diode. (8)

(b) An IMPATT diode has a drift length of 2 µm. Determine the drift time of the carriers and the operating frequency of the IMPATT diode. (8) 



May/Jun 2012
13) With neat diagram, Explain the working principle of Gunndiode. Mention its application. (16) 
Nov/Dec 2011
14)  Explain the characteristics and working of : (i) Avalanche transit time diode. (8)

(ii) Parametric amplifier. (8)  





Nov/Dec 2011
15) With the help of energy-band diagrams explain the working of a tunnel diode. Nov’04
16) Derive Manley-Rowe power relations. Use the above relations to find the power gain of an up-converter and down converter. 



Nov/Dec ‘04& ‘05, May/June’07
17) Using RWH theory, explain two-valley model of GaAs. Hence or otherwise show how negative resistance characteristics is obtained in a Gunn diode. 


Nov/Dec ’07, Apr ‘05
18) Write in detail the principle mechanism of operation and the application of IMPATT device.Dec’05
19) Give the voltage-current waveform with respect to time of a TRAPATT diode and write down its characteristics.







Nov/Dec 2006


20) Write short notes on

i. Gunn diode (ii) IMPATT device




May/June 2007
21) Explain the constructional details and principle of operation of GaAs MESFET with neat diagram and characteristic curves.






Nov/Dec 2007
22) With neat diagram explain the constructional details of an IMPATT diode and explain the principle.










Nov/Dec 2007
23) Explain various modes of operation of Gunn diode.

 May/June’09, Nov/Dec’07
24) Enumerate with appropriate equations the power frequency limitations of BJT’s at high frequencies. 







Apr/May 2008
25) Write short notes on: (i) Microwave FET’s –8M (ii) HEMT – 8M 

Apr/May 2008
26) Draw the gepmetrical diagrams of GaAsFET and explain.-8M

 Nov/Dec 2008
27) What are the modes of operation that result in microwave oscillations in a Gunn diode?      Explain.-8M 







Nov/Dec 2008
28) Describe the principle of operation, the cases of input resistance at signal frequency and the circuit performance of parametric amplifier.-8M




 Nov/Dec 2008
29) Explain the construction and DC operating of IMPATT diode.-8M 

Nov/Dec 2008
30) Draw the microwave equivalent circuit of a bipolar transistor –8M 

May/June 2009
31) Explain the operation of a tunnel diode.-8M 



May/June 2009
32) Discuss the differences between transferred electron devices and avalanche transit time devices.8M 







May/June 2009
33) Explain in detail with suitable diagram the fabrication techniques of a MMIC circuit.Nov/Dec’07
34) Explain in detail with suitable diagrams the fabrication techniques of a monolithic microwave integrated circuit. 






Apr/May ‘08
35) List the basic characteristics required for an ideal substrate maerial-4M 
Apr/May ‘08
36) Write the advantages and limitations of parametric amplifiers. –6M 
Nov/Dec 2008
UNIT I - TWO PORT RF NETWORKS-CIRCUIT REPRESENTATION
  




PART A
1) List any four reasons for the wide use of RF. May/Jun 2014
2) Give the relationship between [s] and [z]. May/Jun 2014
3) Draw the equivalent circuit of an inductor at radio frequency. Nov/Dec 2013
4) What is ESR? Nov/Dec 2013
5) Define reciprocal and symmetrical networks May/Jun 2013
6) Express power input and power output under matched conditions for a two-port network in terms of wave components. May/Jun 2013
7) Name the properties fo S-parameters. 



Nov/Dec 2012
8) Draw the equivalent circuit of practical capacitor. 


Nov/Dec 2012
9) What are the advantages of Scattering parameters? 

May/Jun 2012
10) Which component is represented by the scattering matrix 
 [ 0 1








   1  0 ] May/Jun 2012
11)  Mention the limitations in measuring Z, Y and ABCD parameters at Microwave frequencies. 
Nov/Dec 2011
12) A 5dB attenuator is specified as having VSWR of 1.2. Assuming that the device is reciprocal, find the S parameters. 






Nov/Dec 2011
13) What are the applications of RF?

14) What is skin depth?

15) Determine the radius of the AWG 26 wire?

16) List the type of resistors?

17) Draw the equivalent circuit of the high-frequency resistor?

18) Draw the equivalent circuit of the high-frequency wire-wound resistor?

19) What are the applications of High-frequency capacitors?

20) Define ESR?

21) Draw the frequency response of the impedance of an RFC.

22) Draw the conventional diagram of a two-port network

23) Draw the two-port network and multiport network

24) Write the impedance matrix and admittance matrix of a 2-port network.

25) Write the hybrid matrix and chain matrix of a 2-port network.

26) Give the hybrid representation of input impedance & voltage feedback ratio

27) Which parameters are used to analyze the cascaded networks?

28) What is the ABCD matrix representation of a transmission line section with the length “L”?

29) Give the matrix representation of a Pi-network?

30) Give the matrix representation of a T-network?

31) Write the expression for ∆h and ∆ABCD.

32) How to find forward and reverse power gain of a 2-port network?
33) State the properties of scattering matrix.


34) Write down the scattering matrix of an ideal lossless transmission line of length ‘l’ units.

35) What are the advantages of S-parameters over ‘Z’ or ‘Y’ parameters?
UNIT I - TWO PORT RF NETWORKS-CIRCUIT REPRESENTATION
PART B
1) With the help of S matrix concept prove the following properties. May/Jun 2014
i. Symmetry

ii. Unity

iii. Zero and 

iv. Phase shift.

2)  When do you prefer transmission matrix? Obtain the ABCD matrix of a transformer with turns ration of N:1.
(8) May/Jun 2014
3)  The impedance matrix of a certain lumped element network is given by Z11=4, Z12=2, Z21=2, Z22=4. Determine the equivalent scattering parameter matrix. (8) May/Jun 2014
4) (i) Write a detailed note on ABCD parameters. (8) Nov/Dec 2013





(ii) The input of an amplifier has a VSWR of 2 and the output has a VSWR of 3. Find the magnitude of the S-Parameters S11 and S22 under matched condition. (8) Nov/Dec 2013
5) A four port network has the scattering matrix shown below.

S11=0.1∟900, S12=0.6∟-450, S13=0.6∟450, S14=0, S21=0.6∟-450, S22=0, S23=0, S24=0.6∟450, S31=0.6∟450, S32=0, S33=0, S34=0.6∟-450, S41=0, S42=0.6∟450,  S43=0.6∟-450, S44=0.
i. Is this network lossless?

ii. Is the network reciprocal?

iii. What is the return loss at port 1 when all others ports are matched?

    Justify your answer.   (10)     Nov/Dec 2013                                                                                                          
6) Find the Z parameters Z11 and Z22 of the two port T-network. Nov/Dec 2013
7) Formulate S-matrix for n-port network compute ABCD for a T-network. May/Jun 2013
8) (a) Formulate scattering matrix for a n-port microwave network, (8)

(b) Give the [ABCD] matrix for a two-port network and derive its [S] matrix(8) Nov/Dec 2012

9) The S-parameters of a two-port network are given by  S11 = 0.2∟900  S22= 0.2∟900   S12=0.5∟900   , S21= 0.5∟00 
(a)Determine whether the network is lossy or not.(8) Nov/Dec 2012
(b) Is the network symmetrical and reciprocal? Find the insertion loss of network. (8)
10)  (a) Explain the properties of S-matrix and hence S-matrix representation of n-port network (8)

(b) if the impedance matrix of a simple device is [ 4  2








   2   4], find its S-matrix  May/Jun 2012
11) (a) Derive the S-matrices of linear loseless Microwave devices. (8)

(b) What are transmission matrices? Explain them and obtain their relationship with S-matrix. (8) 








May/Jun 2012
12) A shunt impedance Z is connected across a transmission line with characteristic impedance Z0. Find the S matrix of the junction. (8)                                                 
 List and explain the properties of S parameters. (8)                             Nov/Dec 2011
13) The S parameters of a two part network are given by S11 =0.2∟00 , S22 =0.1∟00 , S12 =0.6∟900, S21 =0.6∟900.(i) Prove that the network is reciprocal but not lossless. (ii) Find the return loss at port 1 when port 2 is short circuited.  (16)                              Nov/Dec 2011
14) Discuss in detail about RF behavior of passive components.

15) Discuss in detail about the passive chip elements in terms of their sizes and electric characteristics.

16) How to convert (a) ABCD to Y-parameters (b) ABCD to h-parameters?

17) How to convert (a) h-parameters to ABCD parameters (b) ABCD parameters to Z-parameters?

18) How to convert the Low frequency parameters to High frequency parameters?

19) Briefly discuss about the applications of RF.
20) State and prove the properties of scattering matrix.

21) What is a scattering matrix? Derive scattering matrix formulation for N port network.

22) Deduce S-parameters in terms of ABCD parameters.

UNIT II - RF TRANSISTOR AMPLIFIER DESIGN AND MATCHING NETWORKS

PART A
1) Define stability. May/Jun 2014
2) What are the needs for impedance matching networks? May/Jun 2014
3) Define transducer power gain. Nov/Dec 2013
4) Give the expression that relates nodal quality factor (Qn) with loaded quality factor (QL). 

Nov/Dec 2013
5) Why impedance matching is required. What are other constrains required. May/Jun 2013
6) Draw typical output stability circle and input stability circle. May/Jun 2013
7) What are the considerations in selecting a matching network? 
Nov/Dec 2012
8) Define power gain of amplifier in terms of S-parameters and reflection coefficients. 

Nov/Dec 2012
9) Distinguish between conditional and unconditional stabilities of Amplifier. May/Jun 2012
10) A GaAs MESFET has the following parameters:  S11 = 0.65∟-1540, S12 = 0.02∟400, S21=2.04∟1850 and S22=0.55∟-300. Calculate its maximum stable power gain.












May/Jun 2012
11) Write the expression for noise figure of a two port amplifier.

Nov/Dec 2011
12) What is the need for impedance matching networks? 


Nov/Dec 2011
13) Draw the generic amplifier system 
14) List the key amplifier parameters 
15) Define transducer power gain?
16) What is unilateral power gain? 
17) Write the output stability circle equation. 
18) Write the input stability circle equation. 
19) What is the circle radius and location of center of output stability circle equation? 
20) Draw the output stability circles
21) Draw the input stability circles 
22) When an unconditionally stability can be achieved? 
23) Write the stability factor expression. 
24) How the unstable BJT/FET can be stabilized? 
25) What is the equation for constant gain circle? 
26) What are the observations can be made from constant gain circle? 
27) What is unilateral figure of merit? 
28) Write the noise figure of a 2-port amplifier? 
29) List the noise parameters. 
30) Write the noise figure circle equation
31) What are the observations can be made from noise figure circle equation?
32) Why matching networks are needed? 
33) Draw the L-section network. 
34) Write the procedure for optimal power transfer. 
35) What are forbidden regions? 
36) What are the factors to be considered while selecting an L-section? 
37) Draw the general topology of a T-type matching network. 
UNIT II - RF TRANSISTOR AMPLIFIER DESIGN AND MATCHING NETWORKS

PART B
1) Design a matching network to match a ZL = (10+j10)Ω to a 50Ω line. Specify the values of L and C at frequency of 1GHZ. (use smith chart). May/Jun 2014
2) Derive the expressions for the following of a micro stripline matching network

(a) w/h ratio (b) Total Q factor (QT)  May/Jun 2014
3)  A MESFET operated at 5.7 GHz has the following S-parameters :

S11 = 0.5 ∟-600 ,  S12 = 0.02∟00
S21 = 6.5∟1150  , S22 = 0.6∟-350
Verify the circuit, whether it is unconditionally stable or not?  (6)     Nov/Dec 2013                                                        

4)  Write brief note on: Nov/Dec 2013
i. Operating power gain (3)

ii. Available power gain (3)

iii. Noise figure. (4)

5) Discuss the design procedure for T and π matching networks. Nov/Dec 2013
6) Derive the transducer power gain for a transistor amplifier. Design LC network to match source impedance Zs = (50+j25) Ω to the load ZL = (25-j50) Ω. Assume ZO = 50 Ω, f= 2GHZ. Use smith chart. May/Jun 2013
7) Discuss the smith chart approach to design the L-section and T-section matching networks. 
May/Jun 2013
8) A microwave amplifier is characterized by its S-parameters. Derive equations for power gain, available gain and transducer gain 





Nov/Dec 2012
9) (a) What is a matching network? Why is this required? (8) 


Nov/Dec 2012
(b) design a lumped element  ‘LC’ network for matching ZL = 10+j10 ohm to a 50 ohm transmission line at 1 Ghz. (8) 
10) The S-parameters for a transistor is given below. Determine its stability and draw the input and output stability circles(Use Smith Chart).

S11 = 0.385∟-530, S12 = 0.045∟900, S21=2.7∟780 and S22=0.89∟-26.50. May/Jun 2012
11) (a) Describe the process of visualizing the noise performance of a transistor by plotting noise circles on the S plane. (8) 







(b) Explain microstripline matching networks. (8) 



May/Jun 2012
12) Explain the following : (a) Impedance matching networks. (b) Microshipline matching networks. (16)  









Nov/Dec 2011
13) A microwave transistor has the following S parameters at 10 GHZ, with a 50  reference impedance, S11 = 0.45∟150​0 , S12 = 0.01∟-100 , S21=2.05∟100 , S22=0.4∟-1500 . The source impedance is 20ohms and load impedance is 30ohms. Compute the power gain, available gain and the transducer power gain.  (16)                               


Nov/Dec 2011
14) Discuss in detail about various amplifier power relations. (479)

15) Derive the rollet factor (490) ?

16) From the first principle, derive the constant gain circle equations.

17) Discuss in detail about the noise figure circles.

18) Discuss in detail about microstrip line matching networks.

19) An RF amplifier has the following values:

20) S11 = 0.3Լ 00, S21 = 3.5L 850, S12 = 0.2L-100, S22 = 0.4L-450, Vs = 5V, Zs = 40 Ω, ZL = 73 Ω,   Z0= 50 Ω.

Find the following quantities

(a) Transducer gain, Unilateral transducer gain, available gain, operating power gain

(b) Power delivered to the load, available power, incident power to the amplifier.

21) The output impedance of a transmitter operating at a frequency of 2Ghz is ZT=(150+j75) Ω. Using analytical approach, design an L-section matching network, such that the maximum power is delivered to the antenna whose input impedance is ZA=(75+j15) Ω.

22) The output impedance of a transmitter operating at a frequency of 2Ghz is ZT=(150+j75) Ω. Using graphical approach, design an L-section matching network, such that the maximum power is delivered to the antenna whose input impedance is ZA=(75+j15) Ω.

23) Design a T-type matching network that transforms a load impedance ZL= (60-j30) Ω into a      Zin= (10+j20) Ω input impedance and that has a maximum nodal quality factor of 3. Compute the values for the matching network components, assuming that matching network is required at f=1 Ghz.
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HOD/ECE

0.1∟900    0.8∟-450     0.3∟450           0


0.8∟-450           0                0         0.4∟450


0.3∟-450           0                0          0.6∟-450


                 0.4∟450       0.6∟-450          0
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