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PARTA —(10x2=20 marks)

WL . vz

Jx2+y2+22 i \/x2+y2+22

1.  Transform the vector Q: @, to cylindrical andj
Sphérical coordinates.
2.. P ‘Define the diVergence theorem and stokes theorem.
3 Two ?oiht charges with g, =2x107 and g, =—4xx107°C are located in free
' 'space at {1, 3,-1) and (-3, 1, -2) respectively, in a Cartesian Coordinate
':'system Find the electric field E at (3, 1, -2) and the force of an 8x10°C:

L charge located at that point. All distances are in metres.
4. Justify the statement, “Total electrostatic field of any closed loop is zero”.

':5'_. _ Prédiet the direction of the magnetic field, when current is passing from point
: A'to B (y direction).

I
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6. A current loop experiences a torque in a magnetic field. Justify that the force
exerted on the whole loop 1s zero.

' 7. Recall the four Maxwell equations for time-varying fields.
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11.

12.

i | How to overcome the mconerstency of Ampere s law in the time: Varymg fleld‘?

.Rearrange the Poyntmg vectm When the Wave is plopagated through a pure REETRa

drelectrrc medmm '

(a)

b

(a) |

()

(1)

i)

U= e sin 2x cos Y. _ (7

_ A plane wave propagatmg through a d1e1ectr1c mechum W1’ch &, = 8 i =2 and - a

E=05e /sm(l()g ,Bz)o V/m Find the phase constant and Skm depth

PART B — (5 x 1’3? 'é-es ma’fks):f_f 3';_ o e

Analyze the Grachent of scalar and chvergence and eurl of the.' '
vector. . - SRR T R R - (6)-

Find the gradient of  the sealar fields U x’ y+xyz 'and o

Or

. Convert points P(1,3,5) and 7(0,~4,3) from Cartesian to
. cyhndrlcal and Spherlcal coordmates . IR (6)

Compute o t‘h dlvergenee and icurl'; - of ‘the - vector field

A= yza_ _f4'xy&'3, + ya‘..z and evaluate it at the point 1,-2,3). (D

IfD (2y +z)o +4xya +xd C/m fmd ¢

' (1)_ The Volume charge densﬂty is at ( 1 g, 8)

L2y The . ﬂux : through the "~ cube is defined by

W

(i)

o _'_'0<x<1 0<y<1 0<z<l.

o ('3) o The cube encloses the total charge.
(i)

Rearrange Gausss iaw and develop Laplace’s and Porssons
equatmns S (6)-

 Or

Interpret the E1ectrrc F Tux density for a umformly charged sphere

. of radius ‘o’ Constrict a Gaussian surface for the case ‘of rza and

r<a separateiy _ AR (6)

A paraliel plate capacitor has a plate area of 200 m? ancl a plate
separation of 3 c¢m. The charge density is with air dielectric.
Determme R

(1) The capaertance of the capamtor ' (4)
(2) The voltage between the plates (3
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: 1'3:_.' (a) .1 __ Prove that total magnetlc field 1ntenslty (H) outs1de of the outer coamal '
G g 'conductor is zero for infinitely long: coa:anai tranennssmn hne usmg- i

i i Amperes law Determme H at each Amperlan path

o : (b} Deterrrnne the Magnetlc fleld and current dlstmbutlons for the followzng

“three conditions .-

(1)  Infinite hno current along the z axis ) L - (4)
(i1) Infmzte sheet of current o - :': Y _ i : @
(iii) Inﬁmtely long ooax1a1 transmlssmn hne o RS . (5)

14. (a). (.i) A thm mng of radms 5 om is- plaoe& on plane z=1 em s6 that 1ts .
R :"5___center IS at (O 0 l)om If the rmg carries 50 mA d,, find H at’
' .(o 0, —l)cm and (o 0; 10)cm NG

.(ii)'. Prove that Maxweﬂ’s equatwns are related to time- -varying

(6)

g 'magnetlc fields

(b)_"_' (i);.'_ ._ Reconstruct Ampere s cn"cult law for time-varying situations to
Sy satlsfy Faradays 1aw :_. ; (N

(n) Derwe the Helmholtz 5 wave equatmns for both E and H fields. (6)

15, (a) g Conclude that the tangentlal components of H are discontinuous across
'. 'the boundary,_and the normal components of H are continuous across

the dlolectnc dleleotrlc boundary medium. Besides, determine H 8
"Itangential and normal components across the dielectric-conductor

boundary rnedmm
SO Or S
B @ A.unifofni.pl.a'ne“nreve pi"onagating in a lossless .'inedium has
E= ZSm[IOSt—ﬂz}} V/m If g =1, w=2 and o=-3V/im,

'Characterzze the medmm Compute the 78 and H. (N

() If the wave encounters a perfectly conducting plate normal to the
z-axis at z =0, find the reflected wave E and H,. (6)
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16 (a)

)

PART C - (1 x' 15 = 15 markS)

Develop the transmlssmn and reﬂectlon coefﬁment expression when the
incident wave from medivm: 2 propagates to medium 1 in normal
incidence. Assume Medlum 2 1s ‘air and medium 1 is Polyethline with
g, =225 ,u =1. R (15)

Discuss the Varlatlon of ﬂux w1th tlme m the followmg three WaYS

@ A statxonary Ioop 111 a tlme-varymg magnetm fleld (Transformer

emy: i nine e B e
(i), A time-var}qng loop m a statlc magnemc fzeld(l\/lotzonal emf) (5)

(m) A t1me varymg Iocp m a tlme Varymg magnetlc fzeld 1'; : (5_)_'.' '
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