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CRGH: A-14                                             SXEMHFW: ELECTROMAGNETICS AND RADIATION

TLPH: 3 HRXUV                                                                                                     MD[. MDUNV: 100

                                                                                                          

NOTE: TKHUH DUH 11 QXHVWLRQV LQ DOO.
 

x      QXHVWLRQ 1 LV FRPSXOVRU\ DQG FDUULHV 16 PDUNV. AQVZHU WR Q. 1. PXVW EH ZULWWHQ LQ WKH VSDFH

SURYLGHG IRU LW LQ WKH DQVZHU ERRN VXSSOLHG DQG QRZKHUH HOVH.

x      AQVZHU DQ\ THREE QXHVWLRQV HDFK IURP PDUW I DQG PDUW II. EDFK RI WKHVH TXHVWLRQV FDUULHV 14

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[8)
       

a.       The boundary condition valid at the boundary between two dielectrics 1 and 2 is

                   (A)  .                                  (B)  .

(C)    .                                (D)  both (A) and (C).

 

b.   The magnetic field at any point on the axis of a current carrying circular coil            

                                                                       will be 

                                                                       
(A)    perpendicular to the axis.             

(B)    parallel to the axis.

(C)    at an angle of with the axis.

(D)    zero.

 

             c.   Which of the following matching is incorrect:

 

(A)     Continuity equation : .                                                                         

(B)      Faraday¶s Law : .

(C)     Ampere¶s circuital law : .               

(D)    Poisson¶s equation : .

 

             d.   Skin depth is proportional to
 

(A)    frequency.                                    (B) permeability.

(C) .                                          (D) . 
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�������������e.   For a line of characteristic impedance,  terminated in a load such that  the

reflection coefficient is

 

(A)     .                                               (B)  .

(C) .                                             (D)  .
 

             f.    For a -terminated line, which one of the following is incorrect

 

(A)     it is a smooth line.                        

(B)     the energy distribution between magnetic and electric field is not equal.

(C)     standing wave does not exist.       

(D)    efficiency of transmission of power is maximum.
 

             g.   For a rectangular wave guide,  dominant cut off wavelength is
 

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

            
             h.   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.
                                                          

PART I
Answer an\ THREE Questions. Each question carries 14 marks.

 
  Q.2     a.   State and explain Gauss¶s law for the electric field in differential form.  How is it derived from its

integral form?                                                  (3 + 4)
 

b.      A spherical volume charge density distribution is given by      
   

(i)                  Calculate the total charge Q.

(ii)                Find the electric field intensity  outside the charge distribution.

(iii)               Find the electric field intensity  inside.                            (7)
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  Q.3     a.   What is displacement current?  Compare and contrast displacement current with current due to
flow of charges.                                                                                                       (2 + 6)

 

             b.   Given the conduction current density in a lossy dielectric as , find

the displacement current density if  and                                           
(6)

 

  Q.4     a.   State the continuity equation and discuss its physical interpretation.  Summarize Maxwell¶s

equations in differential form.                                   (4 + 4)
 

b.   In free space,

      
                   using Maxwell¶s equations, show that

                                                                                                       (6)
  Q.5     a.   Discuss the boundary conditions at the interface between two perfect dielectric

media.                    (8)
 

             b.   A medium has the following parameters:

                   .  Determine  for 1GHz.       (6)
                                                                                                                                                

  Q.6     a.   What is Poynting vector?  What is the physical interpretation of the Poynting vector over a closed
surface?                                                           (3 + 4)

            
             b.   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 

.         (7)
       

PART II
Answer an\ THREE Questions. Each question carries 14 marks.

 

  Q.7     a.   Discuss in brief the concept of the distributed circuit as compared to a lumped circuit.  Derive an

expression for the characteristic impedance ( ), attenuation constant ( ) and phase velocity (

� in terms of primary

constants.                                                                                                    (2 + 6)
 

             b.   How do frequency distortion and delay distortion arise in a telephone line?  Derive a condition for

a distortionless line and explain how this can be approximated in practice.                             

(6)       
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  4.8     a.   E[SOaiQ hRZ PaWchiQg VWXb caQ be XVed WR PaWch a high fUeTXeQc\ OiQe VXSSO\iQg SRZeU WR a ORad

iPSedaQce.  Wh\ iV Whe PaWchiQg QeceVVaU\?           (6 + 2)
 

             b.   E[SOaiQ hRZ WUaQVPiVViRQ OiQeV caQ be XVed aV UeVRQaQW ciUcXiW eOePeQWV.              (6)
 

 

 

 

 

 

 

  4.9     a.   ShRZ WhaW  aQd PRdeV caQQRW SURSagaWe iQ a UecWaQgXOaU ZaYegXide.             (7)

 
             b.   WhaW aUe Whe diPeQViRQV Rf a UecWaQgXOaU ZaYegXide ZiWh Whe fROORZiQg VSecificaWiRQV?

(i)          AW a fUeTXeQc\ Rf 9959.5 MH], Whe gXide ZaYeOeQgWh fRU  PRde iV 87.57% Rf cXWRff
ZaYeOeQgWh.                                                   

(ii)          aQd  PRdeV haYe Whe VaPe cXWRff fUeTXeQc\.                          (7)
 
 

4.10           a.                                                        DefiQe diUecWiYiW\ Rf aQ aQWeQQa.  WhaW iV Whe diffeUeQce

beWZeeQ gaiQ aQd diUecWiYiW\?                                                                                            (2 +
4)

 

             b.   E[SOaiQ Whe fROORZiQg :
                   (i)     RadiaWiRQ UeViVWaQce.

                   (ii)    BeaP ZidWh Rf aQ aQWeQQa.

                   (iii)   EffecWiYe heighW (effecWiYe OeQgWh)

                   (iY)   AUUa\ facWRU.                                                                                              (8)
 

4.11           a.                                                        ShRZ WhaW Whe ZidWh Rf Whe SUiQciSaO ORbe Rf a XQifRUP eQd

fiUe aUUa\ iV gUeaWeU WhaQ WhaW fRU a XQifRUP bURadVide aUUa\ Rf Whe VaPe OeQgWh.  WhaW iV Whe effecW

Rf Whe QXPbeU Rf eOePeQWV SUeVeQW iQ Whe aUUa\ RQ Whe UadiaWiRQ
SaWWeUQ?                                                         (5 + 3)

       

             b.   SWaWe Whe diffeUeQW Oa\eUV Rf iRQRVSheUe.  Which Oa\eUV diVaSSeaU aW QighW?  Wh\ iV gURXQd ZaYe
SURSagaWiRQ caOOed PediXP ZaYe SURSagaWiRQ?        (4 + 2)
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