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CRGH: AE14                                            SXEMHFW: ELECTROMAGNETICS AND RADIATION
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 TXHVWLRQ 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.       Lorentz force law is
 

                   (A)                                         (B)  

(C)                           (D)  
                

            

             b.   The equation  is the generalization of   
 

(A)    Amperes Law                             (B)  Faraday Law
(C)  Gauss’s Law                               (D)  Biot-Saverts Law       

 

             c.   For a transmission line terminated by a load, the reflection co-efficient magnitude  and the voltage standing wave ration S are
related as:    

                        

(A)                                   (B)  

(C)                       (D)  
 

             d.   Unit of relative permeability is
 

(A)  Henry                                           (B)  Henry/meter

(C)  Henry/                              (D)              It is dimensionless
 

             e.   Reciprocal of reluctance is
 

(A)    Henry/meter                                 (B)  Henry

(C)  meter/Henry                                 (D)  
������������

f.    Which of the following conditions will not guarantee a distortionless transmission line?
 

                   (A)  R = 0,  G = 0                              
                   (B)  RC = GL.

(D)  Very low frequency range (R >> ȦL, G >> ȦC)
(E)   Very high frequency range (R << ȦL, G << ȦC).

 
             g.   For a rectangular wave guide, 2.5cm x 1.2cm, dominant cut off wavelength is 
 

(A) 5 cm                                             (B)  2.5 cm
(C) 2.4 cm                                          (D)  3.7 cm           

 
       

             h.   For a line of characteristic impedance, Z0 terminated in a load ZR such that , the reflection coefficient is

(A)                                                 (B)  
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(C)                                              (D)    
 

             i.    POaQe ]=10P caUUieV chaUge 20QC/P2. The eOecWUic fieOd iQWeQViW\ aW Whe RUigiQ iV  
 

(A)                                 (B)  

(C)                               (D)           
 

             j.    A SRViWiYe chaUged SeQdXOXP iV RVciOOaWiQg iQ a XQifRUP eOecWUic fieOd (Fig. 1). IWV WiPe SeUiRd aV cRPSaUed WR WhaW ZheQ iW ZaV
XQchaQged

 

(A)  ZiOO iQcUeaVe                                 
(B) ZiOO decUeaVe
(C) ZiOO QRW chaQge                             
(D) ZiOO fiUVW iQcUeaVe aQd WheQ decUeaVe    

 
                                                                                        
                                                                                                     Fig.1
 

 

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

 
  Q.2     a.    WhaW iV GaXVV OaZ?  HRZ gaXVV OaZ iV aSSOicabOe WR SRiQW chaUge aQd iQfiQiWe OiQe chaUge.               (4)
 
             b.    The VSheUicaO UegiRQ  cRQWaiQV XQifRUP YROXPe chaUge deQViW\ Rf 

 aQd  fRU .  UVe OaZ WR fiQd fRU   
                           

 
                   (i)    
                   (ii)  
                   (iii) 

(iY)  U>>6                                                                                                           (8)
 
           
 
 
 
  c.   WUiWe LaSOaceV eTXaWiRQ iQ CaUWeViaQ, C\OiQdUicaO, SSheUicaO cRRUdiQaWeV.            (4)
 
  Q.3     a.   DefiQe BiRW SaYeUW OaZ.  CaOcXOaWe Whe PagQeWic fieOd Rf OiQe cXUUeQW aORQg a WhiQ VWUaighW ZiUe Rf iQfiQiWe

OeQgWh.                                                                                                                         (6)
       
             b.   FiQd Whe PagQeWic fOX[ deQViW\ aQd fieOd iQWeQViW\ aW a SRiQW P dXe WR a VWUaighW cRQdXcWRU caUU\iQg a cXUUeQW I

aV                                                        (10)
 
 
 
 
 
 
 
  Q.4     a.   DeUiYe Whe ZaYe eTXaWiRQ XViQg Ma[ZeOO ETXaWiRQ.                                             (8)

�

�
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             b.   Given that 

                                      where �

                                                                                                 (8)
 
  4.5     a.    State poynting Theorem considering a closed surface.                                         (4)
 
             b.   Show that E and H fields constitute a wave travelling in Z-direction. Verify that the wave speed and E/H depend only on the

properties of free space.                                                                      (8)
 
             c.    Define polarization of waves, linear polarization, elliptical polarization, circular polarization. (4)
 
  4.6     a.    Discuss the slotted line technique for performing standing wave measurement on a line and the determination of unknown load

impedance from the standing wave measurement.                     (8)
 
             b.   Find the characteristic impedance of lossless transmission line having R=5ȍ, L=40H and C=10F having frequency of

10Hz.                                                                                            (4)
 
             c.    What is standing wave ratio? Calculate reflection coefficient having SWR of 1.5.                (4)
 
  4.7     a.    Define cut-off wavelength for a rectangular wave guide. A rectangular wave guide measures 3 x 4.5 cm internally and has a

10GHz signal propagated in it. Calculate the cut-off wavelength, the guide wavelength and characteristic wave impedance for
TE10 mode.                                             (8)

 
b.      The dimensions of a rectangular cavity resonator with air dielectric are

a = 4 cm, b = 2 cm, and G = 4cm. It is desired to determine the three lowest frequencies of oscillation for modes TE101, TE011,

TE111, transverse with respect to the z-direction, for each frequency.   (8)

 

  4.8     a.    Explain Hertizan dipole. Show time variation of current and charge in Hertizan dipole.         (8)
 
             b.   Define radiation resistance and directivity. Calculate the radiation resistance of an antenna having wavelength  and length

25cm.                                                                                     (8)
 
  4.9           Write short notes

(i)       Space wave propagation
(ii)      Skip distance
(iii)    Ground wave propagation
(iv)   Antenna Array                                                                              (16)


