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CRGH: AE20                                              SXEMHFW: MICROWAVE THEORY & TECHNIQUES
TLPH: 3 HRXUV                                                                                                     MD[. MDUNV: 100

 
NOTE: TKHUH DUH 9 QXHVWLRQV LQ DOO.

x      QXHVWLRQ 1 LV FRPSXOVRU\ DQG FDUULHV 20 PDUNV. AQVZHU WR Q. 1. PXVW EH ZULWWHQ LQ WKH VSDFH SURYLGHG IRU LW LQ WKH DQVZHU
ERRN VXSSOLHG DQG QRZKHUH HOVH.

x      OXW RI WKH UHPDLQLQJ EIGHT QXHVWLRQV DQVZHU DQ\ FIVE QXHVWLRQV. EDFK TXH

VWLRQ FDUULHV 16 PDUNV.

x      AQ\ UHTXLUHG GDWD QRW H[SOLFLWO\ JLYHQ, PD\ EH VXLWDEO\ DVVXPHG DQG VWDWHG.
 

 
Q.1       CKRRVH WKH FRUUHFW RU EHVW DOWHUQDWLYH LQ WKH IROORZLQJ:                                         (2[10)
       
             a.  The wavelength corresponds to UHF frequency range is: 

 

(A)  30 GHz to 300 GHz                     (B)  3 to 30 GHz
(C)  0.3 TO 3 GHz                              (D)  300 to 3000 GHz
 

b.      In multicavity Klystron, additional cavities are inserted between the buncher and catcher cavities to achieve:
 

(A)  higher gain                                    (B)  higher frequency
(C)  higher efficiency                            (D)  higher bandwidth
 

             c.    In a transmission line maximum and minimum value of voltage standing wave ratio (VSWR) is:
 

(A)  1 and 0                                        (B)  Infinity and 1
(C)  Infinity and 0                                (D)  +1 to –1
 

d.      Scattering parameters can be measured with the help of:
 

(A)  Spectrum Analyser                       (B)  Oscilloscope
(C)  Network Analyser                        (D)  Transmission line Analyser
 

e.       Side lobes in antenna pattern cause:
 

(A)  reduced bandwidth                       (B)  reduced antenna gain
(C)  ambiguity in direction finding         (D)  increased antenna gain
 

f.        Type of radar that is used to eliminate clutter in navigational application is:
 

(A)  Pulse radar                                   (B)  MTI radar
(C)  Monopulse radar                          (D)  Tracking radar
 

             g.    A 1000 Volts source and a detector of sensitivity of 1 mVolts are connected to a long haul transmission link of attenuation of 1 dB
per 100 m. The maximum link length is:
 

(A)  10 km                                          (B)  12 km
(C)  15 km                                          (D)  24 km

 
             h.    A magnetron in which no effort is made to separate the dominant mode (mostly the ʌ mode) from other mode is said to be

unstrapped.
 

                                                                 (A)  True                                               (B)  False.
 

             i.     Depending on the material parameters and operating condition, a Gunn Effect oscillator can be made to oscillate in four frequency
modes.

 

(A)  True                                             (B)  False.
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             j.    Free space wavelength is greater than guided wavelength.
 

(A)  True                                             (B)  False.
         

 

Answer an\ FIVE Questions out of EIGHT Questions.
Each question carries 16 marks.

 

 

  Q.2     a.   Define polarization of EM wave. Briefly explain vertical, horizontal, left hand and right hand circular
polarization.                                         (4)

 
             b.   Distinguish between the characteristic impedance and the input impedance of a line. Under what conditions will they be same? In a

lossless line how can input impedance be made purely inductive, capacitive, infinite and zero?                                           
                                                              (6)

 
             c.   Find the reflection coefficient, standing wave ratio, and fraction of incident power delivered to load when a transmission line of

characteristic impedance 50 Ohms is terminated in a load (25 + j25) Ohms.      (6)
 
  Q.3     a.   What is a microstrip line? Compare micro strip line with strip lines. Write advantages and disadvantages of

both.                                                   (4)
 
             b.   A microstrip line has following parameters:
                   İr = 5.23,            h = 07 mil,           t = 2.8 mil,           w = 10 mil

                   Calculate the characteristic impedance of above microstrip line.                           (6)
 
             c.   For the dominant mode propagated in an air filled circular waveguide, the cut-off wavelength is 10 cms. Find
                   (i) Required size or cross-section area of guide,
                   (ii) Frequencies that can be used for this mode of propagation.                            (6)
 
  Q.4     a.   What is a microwave cavity resonator; explain it with suitable diagram and equivalent circuit? Where does it find

applications?                                 (4)
 
             b.   An air filled rectangular cavity has following dimensions a = 4 cms,            b = 2 cms and c = 5 cms. Designate the first five TE

and TM modes of oscillations. Find their resonant frequencies.    (6)
 
             c.   What do you understand by stub matching? Derive the expression for double stub matching for two S.C. stubs whose length are

adjustable independently but whose positions are fixed.    (6)
  Q.5     a.   Name microwave devices which make use of Faraday rotation. Explain the construction and working of Circulator and

Gyrator.                        (6)
 
             b.   Explain the working of Rat race junction.                                                            (5)
 
             c.   In a phase shift measurement setup, without waveguide components (whose phase is to be measured) the guide wavelength

measured is 7.5 cms and reference null is 7.2 cms and the reference null was 9.3 cms. Determine the phase shift.                   
                                                              (5)

 
  Q.6     a.   Describe how an ordinary voltmeter can be made to read VSWR. What are the drawbacks of this method?

                                                                                                                         (5)
 
             b.   A 25 dB isolator is added in series at the output of a signal generator to reduce the possibility of frequency pulling due to an

affected system VSWR mismatch of 1.75. If signal generator power output is 234 mW, what is the value of reflected signal
received at the generator?                             (5)

 
             c.   Write short notes on:
                   (i) Spectrum Analyser      
                   (ii) Wave Meter                                                                                                 (6)
 
  Q.7     a.   Explain factors affecting range of Radar.                                                             (4)
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             b.   DUaZ Whe QeaW OabeOOed bORcN diagUaP Rf a MTI (PRYiQg WaUgeW iQdicaWRU) UadaU V\VWeP aQd e[SOaiQ iWV ZRUNiQg. 
                                            (6)

 
             c.   FiQd Whe S SaUaPeWeUV fRU a ZaYegXide cRPSRQeQW if Whe PeaVXUed VSWR IS 1.3 ZheQ Whe cRPSRQeQW iV WeUPiQaWed ZiWh a

PaWched ORad. IW iV aOVR fRXQd WhaW Whe SRZeU WR Whe PaWched ORad iV 60 PW fRU aQ iQSXW SRZeU Rf 100 PZ. The VaPe UeVXOWV aUe
RbWaiQed ZheQ cRPSRQeQW iV UeYeUVed.  (6)

 
  4.8     a.   DefiQe fadiQg? E[SOaiQ YaUiRXV W\SeV Rf fadiQg.                                                    (4)
 
             b.   AQ eaUWh VWaWiRQ XVeV a 30 PeWeU diVh ZiWh ciUcXOaU aSeUWXUe fRU UeceiYiQg VaWeOOiWe VigQaOV aW 4 GH] dRZQ OiQN fUeTXeQc\. If Whe G/T

UaWiR Rf eaUWh VWaWiRQ iV 20 dB, caOcXOaWe Whe V\VWeP QRiVe WePSeUaWXUe.            (5)
 
             c.   E[SOaiQ Whe RSeUaWiRQ Rf a YaUacWRU diRde. DiVcXVV Whe cRQVWUXcWiRQaO deWaiOV, eTXiYaOeQW ciUcXiW aQd figXUe Rf PeUiW. WUiWe iWV

aSSOicaWiRQV?                (7)
 
  4.9     a.   E[SOaiQ hRZ a WXQQeO diRde caQ be XVed aV aQ aPSOifieU aQd aV aQ RVciOOaWRU ZiWh Whe heOS Rf QeceVVaU\ ciUcXiW diagUaPV.

                                            (4)
 
             b.   DiVcXVV Whe ZRUNiQg Rf WZR caYiW\ NO\VWURQ aPSOifieU aQd deUiYe e[SUeVViRQ fRU Whe efficieQc\ Rf abRYe aPSOifieU VWaUWiQg fURP baVic

SUiQciSOeV. (12)


