
1/5/12 Code: A-20

1/5ieWe.info/hWml3/QPDec2005/A14-3-D2K5.hWm

�

CRGH: A-14                                             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.       Two point charges  and  are located at A and B on a straight line as shown in the Fig.1. 

The electric field will be ]ero at a point  
 

 

 

 

 

 

                   (A)  between A and B.                        (B)  to the left of A.

(C)    to the right of B.                           (D)  perpendicular to AB.
                

b.      The ratio of conduction current densit\ to the displacement current densit\ is
 

(A)                                               (B)  

(C)                                               (D)  
 

Where s\mbols have their usual meaning.

            

             c.   A wave is incident normall\ on a good conductor. If the frequenc\ of a plane electromagnetic wave
increases four times, the skin depth, will

                        

(A)    increase b\ a factor of 2.              (B)  decrease b\ a factor of 4.

(C)  remain the same.                           (D)  decrease b\ a factor of 2.
 

             d.   Electric field of a travelling wave is given b\ .  The velocit\ and the wavelength

are 
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($)     and 4 m respectively. 

(%)     and  m respectively.

(&)   and 8  m respectively.

(')   and  m respectively.           

 

             e.   In a dielectric-conductor boundary (interface), the tangential component of electric field is

                  

($)                                                    (%)  

(&)  zero                                             (')  infinity

 

             f.    Which of the following matching is incorrect:
 

($)     Ampere¶s circuital law .

(%)     Displacement current density .      

(&)     Poisson¶s equation .

(')    Continuity equation .

            
             g.   For a transmission line terminated in its characteristic impedance, which of the following statement is

incorrect:

 
($)     It is a smooth line.                       

(%)     The energy distribution between magnetic and electric field is not equal.
(&)     Standing wave does not exist.

(')    Efficiency of transmission of power is maximum.        
 

             h.   For a line of characteristic impedance,  terminated in a load, such that , the
Voltage Standing Wave Ratio (VSWR) is given by

 

($)    .                                      (%) .

(&) .                                              (') .

 
             i.    The lower cut-off frequency of a rectangular wave guide with inside dimensions (3  4.5 cm)

operating at 10 GHz is  
 

($)   10 GHz.                                       (%) 9 GHz.
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(C)  GHz.                                       (D)  GHz.
 

             j.    The directive gain cannot be stated as
 

(A)     the ratio of the radiation intensity in that direction to the average radiated    
                           power.                                        

(B)  the function of angles.
(C)  the directivity of an antenna when directive gain is maximum.  
(D)  independent of angles.

 
 

Answer an\ FIVE Questions out of EIGHT Questions.

Each question carries 16 marks.

 
  Q.2     a.   What are the boundary conditions for static electric fields in the general form at the interface

between two different dielectric media?  Explain.       (8)
       

             b.   Using Gauss¶s law in integral form, obtain the electric field due to following charge distribution in
spherical coordinates:

                   Charge density,  
                   Where, R is the radius of spherical volume,

                                K is constant & r is radial distance.                                                        (8)
 

  Q.3     a.   State Poisson¶s equation.  How is it derived?  Using Laplace¶s equation, for a parallel plate
capacitor with the plate surfaces normal to X-axis, find the potential at any point between the

plates.  Given,  at  and  at .         
                                                      (2+4+4)

 
             b.   State and explain Biot-Savart¶s law.                                                               (2+4)          
 

  Q.4     a.   What is Poynting vector?  How is the Poynting theorem derived from Maxwell¶s curl equations? 
Explain Poynting theorem.                                (2+8)

 

             b.   The conduction current density in a lossy dielectric is given as , find

the displacement current density if ,  & .   (6)
 

  Q.5     a.   Derive general expressions for reflection coefficient and transmission coefficient for  and 

 fields when an electromagnetic wave is incident normally on the boundary separating two
different perfectly dielectric

media.                                                                                                               (8)
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             b.   CRQVideU Whe YROXPe cXUUeQW deQViW\ diVWUibXWiRQ iQ c\OiQdUicaO cRRUdiQaWeV aV      

   

                                          = 

                                          
 

                   WheUe a aQd b aUe iQQeU aQd RXWeU Uadii Rf Whe c\OiQdeU.  FiQd Whe PagQeWic fieOd iQWeQViW\ iQ

YaUiRXV UegiRQV.                                                             (8)

 
 

 

 
 

  4.6     a.   CaOcXOaWe Whe eOecWUic fieOd dXe WR a OiQe chaUge cRQVideUiQg iW a VSeciaO GaXVViaQ

VXUface.                  (5)

 
             b.   FiQd RXW Whe PagQeWic fieOd iQWeQViW\ aW aQ\ SRiQW dXe WR a cXUUeQW caUU\iQg cRQdXcWRU Rf fiQiWe

OeQgWh XViQg Whe BiRW-SaYaUW OaZ.                                  (5)

 

             c.   FiQd Whe chaUacWeUiVWic iPSedaQce, SURSagaWiRQ cRQVWaQW aQd YeORciW\ Rf SURSagaWiRQ fRU a
WUaQVPiVViRQ OiQe haYiQg Whe fROORZiQg SaUaPeWeUV:

                   R = 84 RhP/KP,  PhR/KP, L=0.01 HeQU\ / KP,

                   C=0.061 /KP aQd fUeTXeQc\ = 1000 H].                                                     (6)
 

  4.7     a.   HRZ dReV diVViSaWiRQ-OeVV WUaQVPiVViRQ OiQeV acW aV WXQed ciUcXiW eOePeQWV?  E[SOaiQ.            (9)   

 

             b.   WhaW dR \RX PeaQ b\ PaWched WUaQVPiVViRQ OiQe?  WhaW aUe Whe adYaQWageV Rf iPSedaQce
PaWchiQg RQ high fUeTXeQc\ OiQeV?                                   (7)

 

  4.8     a.   WhaW iV a OiQeaU aUUa\? DefiQe a XQifRUP aUUa\?  ShRZ WhaW Whe ZidWh Rf Whe SUiQciSaO ORbe Rf a
XQifRUP eQd fiUe aUUa\ iV gUeaWeU WhaQ WhaW fRU a XQifRUP bURad Vide aUUa\ Rf Whe VaPe OeQgWh.

                   (2+3+5)

 

             b.   FiQd Whe UadiaWiRQ UeViVWaQce Rf a diSROe aQWeQQa  ORQg.  AOVR, fiQd Whe aQWeQQa efficieQc\ if

Whe ORVV UeViVWaQce iV 1 RhP.                              (6)
 

  4.9     a.   SWaWe aQd e[SOaiQ Whe diffeUeQW W\SeV Rf SURSagaWiRQV SRVVibOe beWZeeQ a WUaQVPiWWeU aQd UeceiYeU. 

NaPe Whe YaUiRXV Oa\eUV Rf iRQRVSheUe aQd iQdicaWe WheiU aSSUR[iPaWe heighW.  Which iRQRVSheUic

Oa\eUV diVaSSeaU aW
QighW?                                                                                                                 (9)

 

             b.   FiQd Whe fROORZiQg:

                    (i)  Whe SRVVibOe WUaQVPiVViRQ PRdeV iQ a hROORZ UecWaQgXOaU ZaYegXide Rf iQQeU diPeQViRQ 3.44 
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 7.22 cm at an operating frequenc\ of 3000 MH].

                  

                   (ii) the corresponding values of phase velocit\, group velocit\ and phase constant.              (�)
 


