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6.a) Magnetic field intensity due to infinite long conductor using Biot Savart Law:
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6.b) H due to coaxial cable:
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7.b) Lorentz force equation:

gfan a ey ¢ha :

A

= Ellr -.e—-‘-:@}
. |‘F“'
e e DN,
Tbilh e din @8 E o fd, wf
s ves  the i
T{ﬂ;d i fn mp‘[is:u__, \’Eéa!;eﬁ’- cﬁud{umﬁ‘ ﬁjﬂ
Pcinl- m i Fn{jn&:? y
t—J‘
e s R tF::”C .B
dravaJ' Jpa.-ldf fs i m‘inén [T mﬂ"ﬂ'ﬁ 'ﬁ‘ﬂ"‘\c A’Wy

B
ry ] 1 ‘f& bcﬁfﬂ (L
|ff:ﬂuréj}'¢tr’f‘ﬂﬁ”? ﬁ&m:ﬁ "

Parrjtni b fh dm & which r_’,['gvaf & mﬂrﬁ' .
'I" v loe i
}% g i — CFR?! ;tg V[v ’7 1|' ‘ipcwi »P-:FEZ/
%'@‘E&m _"*’fi_"f__irn_mf_hf’; ey T
Kine

P o i
gy o P,.,ho!q Yemauns MZT il
S‘Jaenia ,%‘rﬁf_ﬂ‘ _EE%E ‘HEEH_EH& r_:v,F #ﬂ"jﬂ—wﬁ gﬁf: ___ma"nﬂc? Iﬂ’?& |
Hlechic {NH - et i pactele  ooheh is ;_n.:_!?p_mfm# of fhe

dyn o oy chavge
f ok an gy fofer blonn el wd_purkile & gowel

foz o0 a WAET fa—ffrr—!ﬂ awfs..‘ng, fromm mmme chebie £ ”ﬂf@&} faﬂ
cupespositien )
& o i

_ W RPN |
ffﬁl a (¥4 Jxé*)j_, Lot fi g
' L

Ty 15 w«iu!'ml w  doleraini

D plochon orbib G : natron
b ol e (MHD
\fi 2 FI'HW chovaclodshes s o n?mg Iaf}m cgrnamlf )

ernafir
g el periils oy 3, wynj_ﬂm and magrelic

ol st wd



7.c)Force between two dlfferentlal current elements
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8.a) Probem:
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8.b) Magnetic boundary conditions:
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The directions are specified more exactly by using the cross product to identify the
tangential components,

(Hi — Hz) xayp =K

where ay > 18 the unit normal at the boundary directed from region 1 to region 2. An
equivalent formulation in terms of the vector tangential components may be more
convenient for H:

Hi—Hp=ayixK



8.c) Compare electric and magnetic circuits:
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9.a) Inconsistency of current continuity equation and Modified Ampere’s law:
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9.b) General wave equation:
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Similar equations can be written for D and B

9.c) Problem:




10.a) Maxwell’'s equations for static fields:
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10.b) Problem:




10.c) Poynting’s theorem:

Poynting's theorem and Wave Power:

Poynting's theorem states that the net power flowing
out of a given volume is equal to the time rate of
decrease in stored energy within the volume minus
conduction losses ( Ohmic losses)

Fig. lllustration of Power Balance for EM fields

Proof:

Maxwell's Equations:
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Differential form or Point form of Poynting's theorem

Integrating the above expression over the given
volume “V™ as depicted in the figure, provides
the Integral form of Poynting’s theorem.

Fig Niswation of Pomer Balance for EM ek
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Using Divergence Theorem for the L.H.S., LELS. can bn wwiftiom 2 foows:

Integral form of Poynting's theorem

1 1

Stored Stored

Magnetic Electric

Energy within Energy within

the volume V* the volume W

1 v _ 1

Net power flowing Rate of decrease in Conduction
out of the given stored energy within losses or Ohmic
Volme V' the Volume "V Losses

Poynting's theorem and Wave Power:

Poynting's theorem states that the net power flowing out of a given volume
is equal to the time rate of decrease in stored energy within the volume
minus conduction losses ( Ohmic losses)
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Reactive Power Density Vector, P:,Mh“ = i’“ {E* ?} l‘*n,’

Instantaneous Power Density = Real Power Density + Reactive Power Density ‘

Using Phasor Forms:

1
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