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10.

What is displacemént current? What is the need for usiné that current?‘

 Answer ALL questions.

PART A— (10 x 2 = 20 marks)

. State Coulomb 8 Iaw

Define Divergence and state its physical meaniug.

Y

* State Poisson’s equations.

 State the electrostatic boundary conditions. ' .

State Biot-Savart’s law.

Distinguish between scalar and vector poténtia‘l.

What are the major differences between field thebry and circuit theory?
What is Poynting vector? What does it den‘ote?

Find out skin depth in copper, whose conduct1v1ty is 5.8 x 107 S/m and relative _

_ per meablhty is 1 at 10 GHZ
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PART B — (5 x 13 = 65 m‘arks)

Derive the Electnc field mtensﬁ;y due to (hscmte and continuous

chalges . o , : L (3)
A charge ‘QA - 204C is located at A (-6,4,7) and a chaLge
Qs = 50 x#Cis at B’ (5,8,—2) in free space. _‘(Dlstances are given in
: ‘metres). Determine the vector force exerted on Qa by Qs. (5)

Find electric field It at P(1,1,1) caused by four identical 3;nC

{(nanoCoulomb) charges located at Pl(l 1 0) PZ( 1,1,0}, P3(-1,-1,0)

and PA(L-L,0). - . , o (M
StateGauss s law. List out -the applicatibns of this law. | . {6)
" Derive th_e'rela_tion'fof energy deﬁéity of Capa_citancrei , - . (7)
State aﬁd prove the bdunda.ry cc)nditiohs for -electro_statics. . (6.
: lQr' -
Derive both Poiséon’s a.n'di Laplace’s e'quation.s;.‘ . ':' (6).. |

What are dlelectucs‘? Describe about dielectric polanzatlon and

d1e1ectnc strength ' R , : _ ' AT
D91 ive the relatlon for magnetm ﬁeld mtensﬂ:y o due to stralght ,
conductors. S S - (7)
‘S'tat_e and-prove_thé bound-ary conditions for mag_ne_tostatics (6) :
| | Or | -
Deriye the feiation for e‘nerg/y density of ir.lduc_t‘ance.r ' (6)
Derive the réiatio’n for'forquer : , T | : .. ¢))

Deuve the Maxwells equations in both integral and d1ffe1ent1a1 o
form, . , . o o (7) :

- Using a circuit diagram, describe how a transformer functions. (6) :

Or

" Discuss how magﬁeto dynamics ~ differ from magneto-statics. .
" Discuss how Faladays law finds apphcatlon in a emf generation
scenauo - 7 ‘ _ S (6)

Compare and contrast field theory with circuit theory. Consider an
antenna. How are its input signal and output signal measured (as a
circuit quantity or field quantlty)" Why? ST (N
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Denve wave equatlon ﬁom Maxwell’s equatlons o (6)

Derive Poyntmg Vectm - o , . - (D

Or.

Describe with related ﬁgmes and exp1ess1ons plane wave 1eﬂect10n and '
reﬁactlon - : - , . ‘ (13)

PART C-— (i_ x 15 = 15 marks) |

A 9375 MHz uniform plane wave is ﬁ;‘op_agating in a material medium of '

&,=

= 2.56. If the amplitude of the electric. field intensity of 1053 less

“medium is 500 V/m. Calculate - phase eonstant; propagation constant,
veloc1ty, _wavelength and intrinsic nnpedance :

. ) Or

3

A paraﬂel plate cépacitol with plate area of 5.cm? and plate seperation 6f _
3 mm has a voltage 50 8in 10* tV apphed to 1ts plates CaIculate the -
‘ dlsplacement current assunnng % 2 EFO :
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