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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.       Two concentric spherical shells carr\ equal and opposite uniforml\ distributed charges over their

surfaces as shown in Fig.1. 
Electric field on the surface of inner shell will be                                                                

                   (A)  ]ero.                                           

                   (B)  .

(C)    .                               

(D)    .

 

             b.  The magnetic field intensit\ (in ) at the centre of a circular coil of diameter 1 metre and carr\ing

current of 2 A is                                             

              

(A)    8.                                                 (B)  4.

(C)   3.                                                 (D)  2.
 
             c.   The polari]ation of a dielectric material is given b\

 

(A)     .                                  (B)  .

(C)  .                      (D)  .

 
             d.   In a travelling electromagnetic wave, E and H vector fields are

 
(A)    perpendicular in space .               

(B)    parallel in space.
(C)    E is in the direction of wave travel.     
(D)    H is in the direction of wave travel. 
 

�
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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)  1.
 

             f.    For a distortionless transmission line which of the following statements is incorrect
 

(A)     LG = CR.                                   
(B)     attenuation constant, should be independent of frequency.

(C)     phase constant, should be independent of frequency.          
(D)    hypothetical line requires very large value of inductance (L).
 

             g.   Which of the following modes does not exist in a rectangular waveguide

 

(A)     .                                         (B)  .

(C)  .                                        (D)  .
            

             h.   For a broad side linear array which of the following is not correct

 

(A)    the maximum radiation occurs perpendicular to the line of the array at  .         

(B)    the progressive phase shift  between elements is zero.

(C)    width of principal lobe is less than that of an end fire array.     

(D)    the maximum radiation occurs along the line of array at .
                                                          

PART I

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

 
  Q.2     a.   Using Gauss¶s theorem, show that a symmetrical spherical charge distribution is equivalent to a

concentrated point charge at the centre of the sphere as far as external fields are concerned.    (6)
 

b.      A spherical volume of radius R has a volume charge density given by , where r is the radial

distance and K is a constant.  Develop expressions for  and V and sketch their variation with

respect to .                                                                                                    (8)          

 
  Q.3     a.   Give an example in which the current in a wire enclosed by a closed path is not a uniquely defined.  Is

it correct to apply Ampere¶s circuital law for the static case in such a situation?  Explain.        (6)

 

 

             b.   The electric field  in free space is given as .                 

                    Determine .  Sketch E and H at t =0.                                            (8)
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  Q.4     a.   What is the physical interpretation of Gauss¶s law for the magnetic field?  How gauss¶ law for the

magnetic field in differential form can be derived from it integral form?                                              

(3 + 5)
 

             b.   The one-dimensional Laplace¶s equation is given as .  The boundary conditions are V = 9 at

x = 1 and V = 0 at x = 10.  Find the potential and also show the variation of V with respect to x. (6)
    

  Q.5     a.   State and explain Biot-Savart¶s Law relating the magnetic field produced at a point due to current in a

small elemental wire.                                     (6)

 
             b.   Summarize Maxwell¶s equations in integral form for both static fields and time-varying fields.          

                                                           (8)

                                                                                                                                                                                   

  Q.6     a.   What is a uniform plane wave?  Why is the study of uniform plane waves important?  Discuss the

parameters associated with sinusoidally time-varying uniform plane waves. (2 + 2 +4)

            

             b.   Answer in brief:

(i)                  What is the criterion for a material to be a good conductor? 
(ii)                What is skin effect? 

(iii)               Why are low frequency waves more suitable than high frequency waves for

communication with under water

objects?                                                                          (2 + 2 + 2)
       

PART II

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

 
  Q.7     a.   Distinguish between internal inductance and external inductance.  Discuss the concept of flux linkage

pertinent to the determination of the internal inductance.                                                                   

(3 + 3)
 

             b.   Explain the following:

(i)                  Characteristic impedance.

(ii)                Distortionless line.
(iii)               Voltage Standing Wave Ratio (VSWR).

(iv)              Reflection coefficient.   (8)                                                             

                  

 

 

 
 

 
 

  Q.8     a.   Explain the impedance transformation property of a quarter wave transmission line.             (7)
 

             b.   Calculate the characteristic impedance , propagation constant and the line constants of an open
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ZiUe ORVV OeVV OiQe Rf 50 KP ORQg RSeUaWiQg aW       f = 700 H] if

                                                                                                          (7)
 

  4.9     a.   WhaW iV dRPiQaQW PRde?  Which RQe Rf Whe UecWaQgXOaU ZaYegXide PRdeV iV Whe dRPiQaQW PRde? 

HRZ dR Whe diPeQViRQV Rf a UecWaQgXOaU caYiW\ UeVRQaWRU deWeUPiQe Whe fUeTXeQcieV Rf RVciOOaWiRQ Rf Whe

UeVRQaWRU?                                                           (4+6)

 

             b.   A UecWaQgXOaU ZaYegXide PeaVXUeV  iQWeUQaOO\ aQd haV a 10 GH] VigQaO SURSagaWed iQ iW. 

CaOcXOaWe Whe cXW Rff fUeTXeQc\  aQd Whe gXide ZaYeOeQgWh .                                               

(4)
 

4.10           a.                                                        WhaW iV a HeUW]iaQ diSROe?  DiVcXVV Whe WiPe YaUiaWiRQV Rf Whe

cXUUeQW aQd chaUgeV aVVRciaWed ZiWh Whe HeUW]iaQ diSROe.  AOVR diVcXVV Whe chaUacWeUiVWicV Rf Whe

eOecWURPagQeWic fieOd dXe WR Whe HeUW]iaQ diSROe.                   (2 + 3 + 3)

 

             b.   DedXce Whe UadiaWiRQ UeViVWaQce aQd Whe diUecWiYiW\ fRU a haOf ZaYe diSROe?            (6)
       

4.11           a.                                                        DiVWiQgXiVh beWZeeQ bURadVide aQd eQd fiUe UadiaWiRQ SaWWeUQV

ZiWh VXiWabOe VNeWcheV.  WhaW iV aQ aUUa\ facWRU?  PURYide a Sh\VicaO e[SOaQaWiRQ fRU Whe aUUa\ facWRU. 

                                                                (4 + 4)

       

             b.   EVWiPaWe Whe Pa[iPXP XVabOe fUeTXeQc\ (MUF) fRU a cUiWicaO fUeTXeQc\ Rf 10 MH] aQd aQ aQgOe Rf

iQcideQce Rf .                                               (6)
       

       

 

 

 

 

 

 
 

 

 

 


