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AMIETE – ET jOLD SCHEMEk
 

Code: AE14                                            Subject: ELECTROMAGNETICS AND RADIATION
Time: 3 Hours                                                                                                     Max. Marks: 100

 

 
NOTE: There are 9 Questions in all.

x      Question 1 is compulsory and carries 20 marks. Answer to Q.1 must be written in the space provided for it in the
answer book supplied and nowhere else.

x      Out of the remaining EIGHT Questions answer any FIVE Questions. Each question carries 16 marks.

x      Any required data not explicitly given, may be suitably assumed and stated.
 

 

Q.1       Choose the correct or the best alternative in the following:                                   (2x10)

       

a.       The Gauss law for electrostatics can be mathematically represented as 
 

(A)                               (B)  

(C)                                       (D)  
       

b.      A Gaussian surface within a metallic spherical shell of inner and outer radii R1 and R2, contains charge Q placed at

the center. The normal component of D at the Gaussian surface will be
 

(A)    Zero                                             (B)  

(C)                                  (D)  

            
             c.   The electrons in a cathode ray tube of TV is deflected by a force equal to   
                        

(A)                                                 (B)  

(C)                                (D)  None of these
 

             d.   A parallel plate capacitor has plate area A, separated by a distance d, and contains dielectric of permittivity   When

a voltage  is applied to its plate, the magnitude of displacement current JD and conduction current Jc are
 

(A)                                        (B)  

(C)                                      (D)          

 

             e.   Which one of the following is not Maxwell equation?
                  

(A)                                          (B)  

(C)                           (D)  
 

             f.    An electromagnetic wave has electric field component along y ±direction and magnetic field component along x ±

direction. The electromagnetic wave is propagating along 
 

(A)     +z ±direction                                (B)  ±z ±direction

(C)  +x ±direction                                (D)  +y ±direction
                          

             g.   A line of length O has characteristic impedance . The line is cut into two halves. The value of characteristic

impedance become
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(A)                                              (B)  

(C)                                              (D)              

 

             h.   In the outline of Smith Chart shown in Fig.1, the normalized impedance     0+j0  corresponds to
 

(A)    O                                                

(B)  A
(C)  B                                                

(D)  C

 
 

             i.    Antenna 1 has radiation resistance twice that of antenna 2. It implies that
 

(A)   Antenna 2 delivers double power than antenna 1.       

(B)   Antenna 2 delivers half power than antenna 1.

(C)  Antenna 2 delivers quarter power than antenna 1.      
(D)  Antenna 2 delivers equal power as antenna 1.

 

             j.    A car driver is listening to AM radio at 10 MHz. He, on his way moves into a tunnel of 5m x 5m dimension. He will
 

(A)     receive radio signals uninterrupted.    

(B)  receive radio signals with disturbances.

(C)  receive radio signals with resonating sounds.  
(D)  not receive any signals.

 
 

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

 

  Q.2     a.   Derive an expression for energy stored in the static electric field containing µn¶ point charges.          

                                                           (8)

       

             b.   The volume charge density of a given charge distribution is given by  in spherical coordinates.

Determine the electric flux density and field intensity at any point and also, find V from the field  if  at 

.                                                                                                           (8)

                                                                             

  Q.3     a.   State Maxwell¶s equations and explain their physical significance.                        (8)

 

             b.   Given �in free space, find D, B and H.                          (8)

                  

  Q.4     a.   The electric field Intensity distribution is given by �Determine

                   (i) Magnetic flux density ����������������(ii) Poynting¶s vector 

                   (iii) Characteristic Impedance                                                                       (8)

 

             b.    A uniform plane wave strikes the interface between the two dielectrics at right angles. Find reflection coefficient

and transmission coefficient.                                                              (8)

 

  Q.5     a.   State and explain Ampere¶s Circuital Law. What are certain procedures and observations to be followed for the
application of this law?                   (8)
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             b.   The YROXPe cXUUeQW deQViW\ diVWUibXWiRQ iQ c\OiQdUicaO cR-RUdiQaWeV iV giYeQ b\ 

                                                                                                                                                                                 

                                 

                   ZheUe a aQd b aUe iQQeU aQd RXWeU Uadii Rf c\OiQdeUV. DeWeUPiQe Whe PagQeWic fieOd IQWeQViW\ iQ YaUiRXV
UegiRQV.                                                           (8)

 

  4.6     a.   DeUiYe Whe baVic WUaQVPiVViRQ OiQe eTXaWiRQ. AOVR, e[SOaiQ Whe ORVVOeVV aQd diVWRUWiRQ OeVV TUaQVPiVViRQ

LiQeV.                                                                                                                         (8)

            

             b.   A WUaQVPiVViRQ OiQe Rf chaUacWeUiVWic iPSedaQce 50 RhP iV WeUPiQaWed b\ a UeViVWRU 100 RhP. WhaW ZiOO be Whe
VSWR iQ Whe OiQe? CaOcXOaWe Whe iPSedaQce aW Whe YROWage Pa[iPXP aQd PiQiPXP SRViWiRQ.            (8)

       

  4.7     a.   DeUiYe Whe ZaYe eTXaWiRQ fRU a TE ZaYe aQd RbWaiQ aOO Whe fieOd cRPSRQeQW iQ UecWaQgXOaU ZaYegXide.         

                                                           (8)   

 
             b.   AQ aiU fiOOed UecWaQgXOaU ZaYegXide Rf iQVide diPeQViRQV 7 cP [ 3.5 cP RSeUaWeV iQ Whe dRPiQaQW TE10

PRde                                                                                                                         (8)

                    (i)    FiQd Whe cXWRff fUeTXeQc\
                    (ii)    DeWeUPiQe Whe ShaVe YeORciW\ Rf Whe ZaYe iQ Whe gXide aW a fUeTXeQc\ Rf 3.5 GH]

                    (iii)   DeWeUPiQe Whe gXided ZaYeOeQgWh aW Whe VaPe fUeTXeQc\.

 

  4.8     a.   CaOcXOaWe Whe WRWaO SRZeU UadiaWiRQ b\ a  aQWeQQa aQd heQce deWeUPiQe iWV UadiaWiRQ UeViVWaQce.� � � � � �� � � � �

                                                           (8) 

                  
             b.   DUaZ gURXS SaWWeUQV fRU aQ aUUa\ Rf WZR aQWeQQaV caUU\iQg cXUUeQW Rf eTXaO aPSOiWXde fRU                (8)

                   (i)                              (ii)  

                   (iii)                    (iY) 

                  

  4.9     a.   DeVcUibe Whe PechaQiVP Rf VN\ ZaYe SURSagaWiRQ. E[SOaiQ Whe TeUPV cUiWicaO fUeTXeQc\ Pa[iPXP XVabOe fUeT,
YiUWXaO heighW aQd VNiS diVWaQce.    (8)

 

             b.   FiQd Whe VhRUWeVW diVWaQce fURP Whe ORad aQd Whe OeQgWh bRWh iQ ceQWiPeWeUV Rf a VhRUWed VWXb cRQQecWed iQ SaUaOOeO WR

a 300 RhPV ORVVOeVV aiU dieOecWUic OiQe iQ RUdeU WR PaWch a ORad  RhPV aW 600MH]. The

PaWchiQg VWXb iV Whe VaPe W\Se Rf OiQe aV Whe PaiQ LiQe.                 (8)

                   


