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i1) Part A is compulsory, which carries 25 marks. In Part A, Answer all questions.
ii1) In Part B, Answer any one question from each unit. Each question carries 10 marks

and may have a, b as sub questions.

Differentiate between O-type and M-type microwave tubes based on their operational

principles. (2]
What is the role of Reentrant cavities in Two Cavity Klystrons? [3]
Define the fundamental function of a magnetron in generating microwaves. [2]
Outlme a techmque uqed fo separate the PI mode ina magnetron [3]_....., :
State one characterlstlc dlfference between E plane and H-plane tees. [3]
Name one distinct feature of a directional coupler utilizing the Bethe hole design. [2]
Define one common error encountered in microwave measurements. [3]
Give the principle of phtotodetection. [2]

Compare and contrast LEDs and LASERs in terms of the1r operatlon and appl1cat10ns in

(50 Marks)

Explain the concept of velocity modulation in Two Cavity Klystron tubes and how it
contributes to amplification or oscillation.

Describe the conmstruction and components of a TWT, focusing .on- the arrangement and.,__
i__funmon of the hehx eleetron gun, mputfoutput couplers, and colle;,tor b

[S+5]
OR

Draw and explain in detail equivalent circuit of a Reflex Klytron.

Provide mathematical expressions or derivations explaining the relationships between

input signals, output power, and efficiency in O-type tubes. [5+5]

_Dlscuqq the hlStOI‘lCa] development and fundamental pr1n01p1es behmd magnetrons,_

"'Descrlbc the prmmple of Operatton of Gunn Dlodcs based on the’ Gunn effect elumdatlngﬂﬁ“-._.

how it leads to microwave signal generation. [5+5]
OR

(25 Marks) .




5.a)  Describe the different modes of resonance in cylindrical magnetrons and focus on PI-mode
operation, explaining its significance in generating microwave power.
b) Elaborate the fundamental principle behind IMPATT devices, elucidating how they generate
microwave oscillations. [5+5]

';--Explam “the prlnciplcs and applicatiens .of probe loop, and apertur‘c based couplmg

mechanisms in microwave systems.
b)  Explore the importance of matched loads in waveguide systems and their role in reducing
reflections and optimizing performance. [5+5]
OR

Describe different types of waveguide attenuators, such as resistive card and rotary vane
attenuators, and explain their mechanisms.of attenuating microwave signals, L
5'___Detail .the prmuples ‘of: operaiion ‘and applications ‘of: ferrite based wmponents like
gyrators and isoldtors in microwave systems. - SR SRsT 4 e

8.a) Describe the scattering matrix of a circulator, discussing how it reflects the directional

flow of signals and its role in signal isolation.
b) Explain the Time Domain Reflectory method used for measuring attenuation in

microwave systemsi discussmg techniques for prec1se measurement [5+5]

"E.xplain the scattering matrix (S-matrlx) representalion ‘of a Magie Tee detcnlmg ats

elements and their significance in understanding signal flow and power distribution.

b) Elaborate the methods and instruments used to measure the quality factor (Q) of

microwave cavities, discussing its significance in cavity resonators. [5+5]

10.a) Detail the principles of light propagatlon in optical fibers, including total internal
_,.--reflection and modes of transmission.. " £ S Ay S
' and types -of /li ght deteetors used in optical_.-" systems such s,
photo diodes and photo detectors.  [5+5]
OR
11.a) Discuss the concept of a link budget in optical fiber systems, covering losses, power
margins, and signal strength considerations.

Describe the working principles and applications of LASERs n optical communications.
e, [5+5] o
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