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e W fluanuadasis (Mobility) fwiedlu m?/v - s
Aannukuurasnsuanisw (Convection Current Density
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nazuaniang (Convection Current) aanumunniy
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L anavuuiuaaimsuanisw (Convection Current Density)
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£ ananuniduaasnisuanisii (Conduction Current Density)
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J=pU  (A/m?
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J= ok

e 0 = p 1w anwiin (conductivity) aavisn Avaenfiumaudsaiumns (s/m)
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L anunuuduaasnisuanisii (Conduction Current Density)

nqgg'|39> A AN I LA AN R LR sTLaT A win el FuT
e luaiaen (Drift Velocity) 6.0 10™* m/s

dAmiuduo = 61.7 Ms/m waz b = 5.6 X 107°m?/v- s

A @ - V
ATV E= U_ 60x10 m/s —1.07x 1071

L 5.6x1073 m?/v-s m

A

J=0oEk= 617—X107><10_ —
m m2

= 61.7x 10° x 1.07 X 1071 =6.6x 10° = Ans

i Engineering Electromagnetics 6502009 \\ :é?
' Telecommunications Nakhon Pathom Rajabhat University 5 |




Fursdmanivih
L anavunuiuaasnmsuansi (Conduction Current Density)

gy A EulunszuauazaNdinaunlniiheseqiideaiaomGe
Twaiaaw 5.3X 10™*m/s fluvinls )

agiian 0 = 3.82 X 107 = anwih g = 0.0014 %

m
=iy _ o _ 3.82x10’ - _4m 7 A
M J=pu =Y =~ oos m_2><5.3><1O - = 1.45X% 10 —
A
1.45 x 107 ==
E=1= m? _379x 10"~ Ans
c 3.82x107 % m
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L npaasnanuils (Ampere’s Law)

c cﬂl 171 di v (<1 1Y = o 6
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ponudisiusresidndudngn B (Magnetic Flux Density B)annamununiy
seadndudivin B

B = uH
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L npuawanuds (Ampere’s Law)
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NNANSINTZUAN
—  [19H, qu,] _ [aHp B aHZ] _ FGHQ) _ 19Hp] -
VXH_[p L) e dp g t pdp p 00 Az
NNANTINAN
= _ 1 |o(Hpsin®) aHg|_- , 1| 1 aH, 9(rHp)| - lla(rHe)_aHr]_
VXH_rsinel 20 6®]ar+r[sin9 (3J0) or ae-I_r Jor a0 A0
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L npaasnanuils (Ampere’s Law)

oy Pa maidiian (Permeability)nassianans B Aa wnaan(tesla)
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L npuasnanws (Ampere’s Law)

T
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B = uH = U-——agy B
2mp " - [ B-d§=0
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005 I _ 2pel , 0.05
®= f f001 ll21Tpa®d d a(,) 2m In0.01

= 1.61X 107° Wb’ 1.61 pWb Ans
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L npuawanuds (Ampere’s Law)
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V-B=0
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L npaaswanuls (Ampere’s Law)

e F T - F VT S e e & & o g . r = ——

ADE dunazuaaiunm 0.5 A Tunea ﬁymumﬁmmu yix=2m,Z=—-2m
gl a9 H Naaniiiin
> - y 7 I -
Tigmares H Wesnnidunszuanssens H = —ag
2TIp
- ~ ax+a
9P = 2V 2 uax npilern) ag = ——
P V2 uaz el ) dg NG
ﬁqfuﬁ . 0.5 axtay
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L npaaswanuls (Ampere’s Law)
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Ldnguaswanuils (Ampere’s Law)

O S L A T e & & & 4 i =, e

- _
AT B = poH =3'—:))0cos(Z)ap (T)

1 % [3.00 _ i
CI>=f j —— cosQa, -[pd(Z)dzap]
o /5L P

=4.24 WDb Ans
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Linguaswanwds (Ampere’s Law)

ofa 1, = 4Tt x 1077 (H/m) <I>=3.00f1f_icos(b do dz
0 "=
dnzfs B-ds _3flsin®|%dz
sing=sin45=\/—E —3f [__ ——]dz
sin(—0) = -sinB _ 377!
sin_T'IT — -SiHE _ (‘T‘E) =3x 1.414

=424 Wb Ans
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L aranitaaiih (Inductance)

POa o Bl S o R T A AR A, G G T A, A,

Mf«mmmmmﬁmﬁwi@mmmwmﬁqﬁﬂﬂLL@ﬂL%@ AaLARS 1131

Engineering Electromagnetics 6502009
. ¥ Telecommunications Nakhon Pathom Rajabhat University



ﬁmmﬂm%ﬂﬂ%

L4 avnsunidantih (Inductance)
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210 a
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L nszuanszan (Displacement Current)

TaceeeaAl e S pEm, g e s e e o

A3ATRY H AzWLdIHAWINALAMNALNLULIINIELE | ¢
_ - - .- 0dDb
VXH=]c+]p 7 Jp ===
angdauaad J¢ sia Jp (Ratio of J¢ to Jp)

& mm e g Y ¥ e e

Fanusia WA wisiatiuaslpgidnsania Asiuasinanszuanin(Jc)
waznIzuanszan (Jp)

WD) _d _ _ _
It=lc+]D=cE+a—t(sE)=cE+jwsE

. Jc o©
JUU =
Jp WE
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L smsrdauaas ¢ se Jp (Ratio of J¢ to Jp)

(%4 (1] dly dl U % o © % dJ o = o .
ﬂ’jﬂﬂfly\ 'W'H'V]'Viur]mﬂgﬂﬂ/]?ﬂﬂﬂﬁ\lsllﬂ\‘imquq‘ﬂu'ﬁu{IN?ﬂN 1.5 mm. UNTEUAL, = 5.5 Sll’l(4
1010t) (HA) AITUIALBIANNIUNILULNTZLANTZAR
(Jp)81 0 =35Ms/m uaze. =1

3.50 x 107
G e _o_ 109 = 9.90 x 107
- Io Me  (4x1010)(*Y /5.0
I LRWISUAUTA

=%l .  (5.5%107)/m(1.5 x 1073)? A

s Jo = 9.90 X 107 m

=786x1072 "/ . Ans
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L aunmsaasuandiaas (Maxwell’s Equation)

LL@@Q@NﬂW?LLNﬂGﬁLQ@@%Q"]VLﬂ

WULA WULAUNNSA
VX H = T f [TC + g‘ - dS (Ampere’s Law)
VXE = g]f E-dl= [ g]f] dS (Faraday’s Law; fixed)
V-D=p D-ds fs p-dv (Gauss’s Law)
V-B= 0 B- =0 (Nonexistence of monopole)
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s annsaasnandioad (Maxwell’s Equation)

LA ASANNNTLNNTIIAR MG EYEYINA

WULAA WULRUNNTA

— = 0D — T oD _

VXH= ct ¢ giH-dl—fS [E].ds (Ampere’s Law)

— 9B _ 0B . |
VX_E =—= 45E -dl = fs — E] - dS (Faraday’s Law; fixed)
V-D=20 955 +ds =20 (Gauss’s Law)

V-B=0 45§ -ds =0 (Nonexistence of monopole)
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r s dumsrasunndioas (Maxwell’s Equation)

gaagag Nvuali E = Em Sin (wt — Bz)a, lugeyainia awnD, B uay H
afind Euaz H it =0

35ualP D = £,E = £,Em Sin (wt — Bz)a, Ans

annsvesusndinad VX E = — aa_t 15
ray ay a,
0 d Jd| OB
ox dy az| ot
|0 EmSin(wt—z) 0.
150 _0_L= BEm cos(wt — Bz)a,
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r aunisaasunndiaas (Maxwell’s Equation)

. Yy - Y-TE-Y e & T e 4 A, =5 —_— Py Ty S .

- 8uringmly B =

- sin(wt — Bz)ay, Ans

v 1o K KR 1 a A Qi 9/4J [~ 1 dl a Y
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B = puH

H = sin(wt — Bz)ay
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s aumstaswandaas (Maxwell’s Equation)
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