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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.       WheQ Whe VeSaUaWiRQ beWZeeQ WZR chaUgeV iQcUeaVeV, Whe eOecWUic SRWeQWiaO eQeUg\ Rf chaUgeV

 

                   (A)  iQcUeaVeV.                                     (B)  decUeaVeV.

(C)    UePaiQV Whe VaPe.                        (D)  Pa\ iQcUeaVe RU decUeaVeV.
                

b.      Which RQe Rf Whe fROORZiQg cRQdiWiRQV ZiOO QRW gXaUaQWee a diVWRUWiRQOeVV TUaQVPiVViRQ LiQe?
 

(A)    R=0, G=0                                    (B)  LG=RC

(C)  R >> L, G >> C                     (D)  R << L, G << C

            

             c.   A XQifRUP SOaQe ZaYe iQ aiU iV iQcideQW QRUPaOO\ RQ aQ iQfiQiWeO\ WhicN VOab.  If Whe UefUacWiYe iQde[ Rf
Whe gOaVV VOab iV 1.5, WheQ Whe SeUceQWage Rf Whe iQcideQW SRZeU WhaW iV UefOecWed fURP Whe aiU-gOaVV

iQWeUface iV    

                        

(A)    0%                                               (B)  4%

(C)  20%                                             (D)  10%
 

             d.   SRPe XQNQRZQ PaWeUiaO haV a cRQdXcWiYiW\ Rf , aQd a SeUPeabiOiW\ Rf . 

The VNiQ deSWh fRU Whe PaWeUiaO aW 1 GH] iV  

 
(A)    15.9                                     (B)  20.9 

(C)  25.9                                     (D)  30.9        

 

             e.   AQ eOecWURPagQeWic ZaYe iV iQcideQW RbOiTXeO\ aW Whe VXUface Rf a dieOecWUic PediXP  fURP

dieOecWUic PediXP .  The aQgOe Rf iQcideQce aQd Whe cUiWicaO aQgOe aUe  aQd 
 UeVSecWiYeO\.  The SheQRPeQRQ Rf WRWaO UefOecWiRQ RccXUV ZheQ 

                  

(A)      aQd                     (B)   aQd 

(C)   aQd                     (D)   aQd 
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             f.    Find the magnetic field at the point P due to a current carrying conductor as shown in the figure. 

The curve portion is a semicircle of radius  and the straight wires are long.
 

 

 

 

 

 

 

 

 

 

 

($)                                                (%)  

(&)                                           (')  

            

             g.   Poisson¶s equation is 
 

($)                                      (%) 

(&)                                (')        

 

             h.   The radio wave is incident on layer of ionosphere at an angle of with the vertical.  If the critical

frequency is 1.2 MHz, the maximum usable frequency (MUF) is 
 

($)    1.2 MHz                                      (%)  2.4 MHz
(&)  0.6 MHz                                      (')  1.386 MHz

 

             i.    A transmission line with a characteristic impedance  is connected to a transmission line with

characteristic impedance .  If the system is being driven by a generator connected to the first line,

then the overall transmission coefficient will be   
 

($)                                         (%)  

(&)                                        (')  

 
             j.    A rectangular waveguide has dimension , its cutoff frequency for the dominant

mode is 
 

($)     5 GHz                                          (%)  10 GHz
(&)  15 GHz                                        (')  20 GHz

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

 

 

  Q.2     a.   Determine the electric potential energy of a uniformly charged sphere of radius R.               (8)
       

             b.   Find the electric field at a point P on the perpendicular bisector of a uniformly charged rod.  The
length of the rod is L, the charge on it is Q and the distance of P from the centre of the rod is a.

(8)
                  

  Q.3     a.   Prove that a uniform plane wave is transverse in nature and              (12)

 

             b.   Derive expression for attenuation constant  and phase constant  for lossless transmission

lines.                                                                    (4)
                  
  Q.4     a.   Explain critical frequency and maximum usable frequency. Determine the value of frequency at

which an Electromagnetic wave must be propagated for D-region having refractive index of 0.5.
(given N=400 electrons/cc for D-region).                                                                                

(8)
 

             b.    Derive the wave equations from Maxwell¶s equation for free space, lossless charge free
region.                                                                (8)

 
  Q.5     a.   Find the magnetic field at a distance r from a long straight wire carrying a steady current

I.               (5)
       

             b.   Find the magnetic field due to an infinite uniform surface current  covering the x – y

plane.                                                                      (5)
 

             c.   Evaluate  for a cubical box bounded by x = 0 & x = 1, y = 0 &      y = 1, z = 0 & z = 1

and the magnetic field is given by  

.                                          (6)                   

 
  Q.6     a.   An electromagnetic wave travel in free space with the electric component 

.  Determine

                   (i)       and 
(ii)                the magnetic field component.

(iii)               time average power in wave.                                                          (3+3+4)
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             b.   IQ a ORVV OeVV PediXP fRU Zhich ,  aQd H = 0.1 CRV  +0.5 SiQ 

.  CaOcXOaWe eOecWUic fieOd iQWeQViW\.            (6) 

                  
  4.7     a.   WhaW iV VWXb PaWchiQg?  OXWOiQe Whe VROXWiRQ fRU Whe ViQgOe VWXb PaWchiQg SURbOeP.               (8)   

 

             b.   A 30P ORQg ORVV OeVV WUaQVPiVViRQ OiQe ZiWh  RSeUaWiQg aW 2 MH] iV WeUPiQaWed ZiWh a

ORad .  If  RQ Whe OiQe, fiQd

(i)                  Whe UefOecWiRQ cRefficieQW, (K).
(ii)                Whe YROWage VWaQdiQg ZaYe UaWiR, (S).                                                   (4+4)

                  

  4.8     a.   DiVcXVV Whe SURSagaWiRQ chaUacWeUiVWicV Rf a UecWaQgXOaU ZaYe gXide SURSagaWiQg XQdeU TM PRde

aQd heQce e[SOaiQ SURSagaWiRQ cRQVWaQW, gXide ZaYeOeQgWh aQd cXW Rff fUeTXeQc\.               (10) 
                  

             b.   A UecWaQgXOaU ZaYe gXide haV Whe fROORZiQg chaUacWeUiVWicV: b = 1.5 cP,      a = 3 cP, , 

                  

(i)                  CaOcXOaWe Whe cXWRff fUeTXeQc\ fRU  aQd  PRdeV.

(ii)                CaOcXOaWe Whe gXide ZaYeOeQgWh aQd chaUacWeUiVWic iPSedaQce,  aW 4.0 GH] fRU 

 PRdeV.                                                    (6)

       
  4.9     a.   EVWabOiVh Whe e[SUeVViRQ fRU QRUPaOiVed E-fieOd aQd H-fieOd SaWWeUQ fRU a haOf ZaYe

diSROe.                (4+4)

 

             b.   A PagQeWic fieOd VWUeQgWh Rf  iV UeTXiUed aW a SRiQW RQ ,

                   2 KP fURP aQ aQWeQQa iQ aiU.  NegOecWiQg RhPic ORVV hRZ PXch SRZeU PXVW aQWeQQa WUaQVPiW if iW
iV

(i)                  a heUW]iaQ diSROe Rf OeQgWh .

(ii)                A haOf ZaYe diSROe.                                                                            (4+4)

                   


