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UNIT – I 

TWO PORT RF NETWORKS – CIRCUIT REPRESENTATION 

PART- A  

1. What are the Low frequency parameters? 

2. Define two-port Network? 

3. List the H-parameters? 

4. List the Z-parameters? 

5. List the Y-parameters? 

6. List the ABCD-parameters? 

7. List the properties of S-parameters? 

8. Define lossless network? 

9. Explain Skin effect? 

10. What is wire? 

11. Write the S-parameters of two port network? 

12. What is Skin depth? 

13. Define a resistor? 

14. What are the types in resistors? 

15. Draw the equivalent circuit of practical resistor? 

16  Define a Capacitor? 

17. Define Quality factor? 

18. Draw the equivalent circuit of practical capacitor? 



 

 

19. What is an inductor? 

20. Write the applications of RF? 

21) Which one is called junction? 

22) Define scattering matrix? 

23) What are scattering coefficients? 

24) What is waveguide? 

25) Why the S-parameters are used in microwaves? 

26) Define lossless network? 

27) Define non-reciprocal devices? 

28) Mention the many forms of wire? 

29) Mention the purpose of resistors? 

30) Write the applications of inductors? 

 

PART B  

1. (i) Formulate scattering matrix for a n-port microwave network? (8) 

    (ii) Give the ABCD matrix for a two port network and derive its [S]? (8) 

2. Explain in detail about low frequency parameters? (8) 

3. How microwave junction can be described by scattering matrix. Derive the scattering                     

matrix relation between the input and output of an nxn junction? (16) 

4. Explain the symmetry property in a reciprocal network? (8) 

5. Explain the unitary property in a lossless junction? (8) 

6. State and explain the properties of S-parameters? (16) 

7. Discuss about behavior of wire at RF with neat diagrams? (8) 

8. Write in detail about resistors and its types? (8) 

9. Give a detailed note on Inductors and capacitors? (8) 

 

 

 



 

 

UNIT-2 

RF TRANSISTOR AMPLIFIER DESIGN AND MATCHING NETWORKS 

PART A 

1) What are the considerations in selecting a matching network? 

2) Write the function of matching networks? 

3) What is the need for impedance matching networks? 

4) What is function of input and output matching networks? 

5) What are the parameters used to evaluate the performance of an amplifier? 

6) Define power gain in terms of S-parameters and reflection coefficients? 

7) Define transducer power gain?. 

8) Define unilateral power gain? 

9) What is available Power Gain (GA) at Load? 

10) Define Operating Power Gain? 

11) Write a short note on feedback of RF circuit? 

12) Define unconditional stability? 

13) Define noise figure? 

 

PART B 

1. Discuss the smith chart approach to design the L-Section and T-Section matching networks? (16) 

2. Discuss various aspects of amplifier-power relations for RF transistor amplifier design? (16) 

3. Explain stability considerations for RF transistor amplifier design? (16) 

4. Explain various stabilization methods? (8) 

5. Discuss gain considerations for RF amplifier? (16) 

 

 

 

 

 



 

 

UNIT-3 

MICROWAVE PASSIVE COMPONENTS 

PART A 

1) Define microwave? 

2) What are the major bands available in microwave frequencies? 

3) Describe IEEE microwave frequency bands? 

4) Enumerate the basic advantage of microwaves? 

5) Write the applications of microwaves? 

6) Define a microwave junction? 

7) Why is magic tee referred to as E-H tee? 

8) Define scattering matrix/ 

9) What are scattering coefficients? 

10) What is waveguide? 

11) Why, the S- parameters are used in microwaves? 

12) Write the properties of [S] matrix? 

13) Write the unitary property for a lossless junction? 

14) What is H-plane Tee? 

15) What is E-plane Tee? 

16) Define tee junction? 

17) Name some uses of waveguide tees? 

18) What are the types of waveguide tees? 

19) Define difference arm? 

20) What is sum arm? 

21) Write the applications of magic tee? 

22) What is hybrid ring? 

23) What do you meant by hybrid junction? 

24) Why bends are used? 

25) Name some uses of waveguide twists? 



 

 

26) Define gradual twists? 

27) Give a note on directional couplers? 

28) Define coupling factor(C)? 

29) Define directivity of directional coupler? 

30) What do you meant by isolation? 

31) Define Isolator? 

32) What is circulator? 

33) Write the characteristics of a three port tee junction? 

34) Mention the different types of directional couplers? 

35) Define non-reciprocal devices? 

36) Write the properties of ferrites? 

37) Write the types of ferrite device? 

38) What is gyrator? 

39) What do you meant by Faraday rotation? 

40) Define 4-port circulator? 

41) Derive the [S] matrix for 3 port circulator? 

42) Write the applications of circulator? 

40) Name some uses of isolators? 

41) Define Faraday rotation isolator? 

42) Define ferrites? 

 

PART B 

1. Discuss about microwave frequency bands? (8) 

2. How microwave junction can be described by scattering matrix. Derive the scattering matrix 

relation between the input and output of a n x n junction? (16) 

3. What are waveguide tees? What are its applications? State different types? (8) 

4. Explain the operation of H-plane tee and derive the scattering matrix for it? (8) 

5. Explain the operation of E-plane tee and derive the scattering matrix for it? (8) 



 

 

6. Explain the operation of magic tee and derive the scattering matrix for it? (8) 

7. Explain the symmetry property in a reciprocal network? (8) 

8. Explain the unitary property in a lossless junction? (8) 

9. Discuss about phase shift property of S-matrix? (8) 

10. Write about the relation between [S] [Z] and [Y] matrix? (8) 

11. Describe in detail the operation of a 2-hole directional coupler? (16) 

12. Derive the [S] matrix for directional coupler? (8) 

13. What are ferrite devices? What are its compositions and application? (8) 

14. Explain the construction and working of four port circulator with reference to Faraday rotation 

principle? (16) 

15. Explain the construction working and application of isolator based on Faraday rotation? (8) 

16. Explain the operation of gyrator with neat diagram? (8) 

17. Explain about cylindrical cavity resonator? (8) 

 

UNIT-4 

MICROWAVE SEMICONDUCTOR DEVICE 

PART A 

1) What are the advantages of microwave transistors? 

2) What is bipolar transistor? 

3) Name the advantages Si bipolar over GaAs? 

4) Write the applications of bipolar transistors? 

5) What are the configurations available in bipolar transistors? 

6) What are the different modes of bipolar transistor? 

7) Define saturated drift velocity? 

8) What is referred as unipolar transistor? 

9) Write the advantages of unipolar transistor? 

10) Define homo junction transistor? 

11) What do you meant by hetero junction transistor? 



 

 

12) What are MESFET? 

13) Define n-channel JFET? 

14) What is called as p-channel JFET? 

15) What is called as pinch off? 

16) Write the expression for pinch off voltage in JFET? 

17) Define ON JFET? 

18) Which one is called depletion mode JFET? 

19) What is the amplification factor for JFET? 

20) What is break down voltage in JFET? 

21) Write the applications of GaAs MESFET? 

22) Which one is called semi-insulator GaAs structure? 

23) Define pinch off voltage? 

24) What is called high electron mobility transistor? 

25) Define threshold voltage Vth? 

26) Name the modes of operation for n-channel and p-channel? 

27) Write the advantages of MOSFETs over MESFETs, and JFETs? 

28) Describe tunneling phenomenon? 

29) What are the key characteristics of a tunnel diode? 

30) What are the applications of tunnel diode? 

31) What are the advantages and disadvantages of tunnel diode? 

32) What are the applications of varactor diode? 

33) What is microwave resonant? 

34) What are the various modes of operation of Gunn diode? 

35) Compare voltage and current controlled modes? 

36) Define Gunn oscillation mode? 

37) What is meant by stable amplification mode? 

38) Define LSA mode? 

39) Mention the name of domain modes available in Gunn oscillation mode? 



 

 

40) Define inhibited mode? 

41) Define avalanche transit time devices? 

42) What are modes available in avalanche device? 

43) What are the factors exhibit differential –ive resistances in IMPATT? 

44) Mention the disadvantage of IMPATT diodes? 

45) Write down the applications of TRAPATT diode? 

46) Define the reactance? 

47) Mention the applications of IMPATT diodes? 

48) Explain plasma formation in TRAPATT diode? 

49) What is meant by degenerate parametric amplifier? 

50) Write down the condition for parametric up converter and parametric down convertor? 

51) Give the application of M/R power relation? 

52) What do you meant by idler frequency? 

53) What is idler circuit? 

54) Give the application of parametric amplifier? 

55) Write the classification of electronic circuits? 

56) What do you meant by discrete circuit? 

57) Write the classification of ICs? 

58) What are the advantages of MMICs over discrete circuits? 

59) Name the difference between MMICs and conventional ICs? 

60) What are the applications of MMICs? 

61) Mention the materials used in MMICs? 

62) Define substrate? 

63) What are hybrid integrated circuits? 

64) What is called as film integrated circuit? 

65) Write the ideal characteristics of substrate material? 

66) Write the ideal characteristics of conductor material? 

67) What is the need for dielectric materials? 



 

 

68) Mention some of the properties of dielectric materials? 

69) What is the need of resistive materials? 

70) Write some of the properties of resistive materials? 

71) Why monolithic technology is not well suitable for microwave integrated circuits? 

72) Name the commonly used dielectric substrates for fabricating micro strip? 

73) What are the different techniques used to fabricate MMIC? 

74) What is the need of diffusion and ion-implantation? 

75) Write the advantages of ion-implantation method? 

76) Mention the group’s thing films? 

77) Write the types of epitaxy? 

78) What is lithography? 

79) Name the different types of lithography? 

80) Write the difficulties of MMICs? 

 

PART B 

1. Explain the constructional details and principle of operation of GaAs MESFET with neat 

diagrams and characteristic curves? (16) 

2. Give the physical structure and equivalent diagram of microwave field effect transistors? (16) 

3. Explain the operation of microwave bipolar transistor with neat diagrams? (8) 

4. Explain the operation of HEMT with neat diagrams and characteristic curves? (8) 

5. Explain the operation of MOSFET with neat diagrams and characteristic curves? (8) 

6. Explain the construction and working of tunnel diode? (8) 

7. Explain the construction and working of varactor diode with neat diagram? (8) 

8. Explain the field equations of circular waveguide resonator? (8) 

9. Explain in detail about Gunn diode with neat diagram? (8) 

10. Explain Ridley – Watkins – Hilsum (RHW) theory with the help of two – valley modal? (16) 

11. Describe the operating principles of LSA diode? (8) 

12. Describe the modes of operation for Gunn diode? (8) 



 

 

13. What are avalanche transit time device? Explain the operation, construction and applications of 

the following devices. (1) IMPATT (2) TRAPATT (16) 

14. What are parametric devices? Explain the working of a parametric up converter and a down 

converter? (16) 

15. Derive the Manley – Rowe power relations. What are the conditions for parametric up converter 

and down converter? (16) 

16. Explain the fabrication techniques of a monolithic microwave integrated circuit? (16) 

 

UNIT-5 

MICROWAVE TUBES AND MEASUREMENTS 

PART A 

1) What is transit time? 

2) Write the classification of microwave tubes? 

3) Name the two configuration of klystron? 

4) What is drift space? 

5) Define velocity modulation? 

6) Define bunching? 

7) State the power gain, power output and efficiency of two – cavity klystron amplifier? 

8) Why the output cavity is called as catcher cavity? 

9) Define electronic efficiency? 

10) Define reflex klystron? 

11) What do you meant by applegate diagram? 

12) Mention the same characteristics of reflex klystrons? 

13) State the applications of reflex klystrons? 

14) Write a short note on i. O – type tubes and ii. M – type tubes? 

15) What is meant by microwave resonators? 

16) Define resonant frequency? 

17) What are drawbacks available in klystrons? 

18) What is TWTA? 



 

 

19) What is the need of slow – wave structures? 

20) Give the comparison between TWTA and klystron amplifier? 

21) State the characteristics of TWTA? 

22) Write the applications of TWT? 

23) What are the advantages of TWT? 

24) What is the use of attenuator in TWT? 

25) Name the types of slow wave structures? 

26) What is the need of Quality factor Q? 

27) Why magnetron is called as cross field devices? 

28) What are the types of magnetron? 

29) Write short notes on negative resistance magnetron? 

30) Write the different configurations available in traveling wave magnetrons? 

31) State the characteristics of coaxial magnetron? 

32) State the power output and efficiency of magnetron? 

33) Write the applications of magnetron? 

34) What is the formula for cyclotron angular frequency? 

35) What do you meant by slotted line? 

36) What are the methods to detect microwave power? 

37) Define microwave sensor? 

38) Mention the sensors used for microwave power measurements? 

39) Define bolometer? 

40) What are drawbacks of using power meter with single bridge? 

41) What do you meant by thermocouple sensor? 

42) Name the method used for high power microwave measurements? 

43) What is calorimetric direct heating method? 

44) What is calorimetric indirect heating method? 

45) Mention the drawbacks in calorimeter measurements? 

46) What are the classifications of power measurements? 



 

 

47) Distinguish between thermistor and barretter? 

48) Distinguish between low frequency measurements and microwave measurements? 

 

PART B 

1. What is velocity modulation? Explain how velocity modulation is utilized in klystron? (16) 

2. Derive an expression for the efficiency of a two cavity klystron amplifier? (16) 

3. Explain the working of a TWT amplifier with neat sketch? (8) 

4. Write the advantages and applications of TWT? (80 

5. Explain the construction and working of cylindrical magnetron? (8) 

6. Write short notes on VSWR measurement? (8) 

7. Explain the attenuation loss measurement with neat diagram? (8) 

8. Explain high power measurements by calorimetric method? (8) 

9. Explain the method of measuring impedance of a given load, with suitable diagram? (8) 

10. Explain frequency and wavelength measurements with neat diagrams? (8) 

 

 


