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Permittivity 6tl€l-:J~C11'1J1n11'1 

Permeability 6tl€l-:J~C11'1/1n11'1 

.1 ~ .. 
6tl'\J1{;1 u'S~~6tl€l-:Jtlb'1nl•l'rn'W 

~ .. 
l.11 '16tl€l-:J m'1 n \>l'Stl'W 

l-l1'16tlm 1 tl-s1ornu 

Gauss' law 

t:0 = 8.85 x 10-12 Fm-1 

µ0 = 4n x 10-7 Hm-1 

e = 1.6 x 10-19 C 

me = 9.1 X 10-31 kg 

mp 1.67 X 10-27 kg 

Integral form 

f E · ds = Qin -
Eo 

Gauss' law 1u~1'SL{;l€iL~n\1l~f1 f D · ds = Qt 

Ampere's law f B ·dt = 
1 ' .. Ampere's law 1.J~1'SLLl.lL'Vl'1n f H · dt = 

m,101~ Laplace 

ap -
-+V·] = 0 at 

J = aE 

00 

µolenc 

Ir 

<J>(r, 0) = L ( Anrn + r!:1 ) Pn 
n=O 

Differential form 

V·E = p 
-
co 

V· D = Pt 

VxB = µJ 

VxH = ft 

P0 = 1, 

Dielectric 

P1 = cos 0, 
1 2 

P2 = z (3 cos 0 - 1), 
1 

P3 = 2 (5 cos 3 0 - 3 cos 0) 

D = t:0 E + P, 

Ma~netic materials 

- 1- ~ 
H = -B-M µo , M = XH, 
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1. '1tnlJ1'r'Jvh1'U'U~L1NVli1-:iLtl'U1i.J1,11iivl-:in-a'u E = xyf + yzj + zxk f11Vl'U~L~ s LtJ'U~'\.J~htl~ii.J~fl'U1?1f1 

1~tiii'!Je:J'UL'tl\Jlfle:J O < x < 2, 0 < y < 2, 0 < z < 2 'il-:ili divergence theorem Lvie:il'i1mruvi1 

a) 'r'J~n'liit~..hu~u~htl~ S [8] 

b) ,J~mru,J-s~'il1yj'fl1mt11'U~'U~1tl~ s [2] , 
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2. 

q ,--;'.' 
I 

[ . (at 1 at)] 
Hmt: Vf = or 'r fJ0 

1~1Y'l'1D':i~ne:Ju~1m.b~~ +q Lrn~ -q vi1-:inmum~EJ~V11-:i 

Lvi1nu a U'\JLLf1'\J y ~-:!':ill '1~ P LUU:il~~e:J~vi1-:ie:Je:Jn1l1'11f1 
'\J , , "' 

qacos0 
</J = 47rEoT2 
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3. Yl':i~fl"l.Jrl'1i1 a i1~m1Jvlvh~~hLtl'ULU~1l.Ja1Jfl1';j ¢(a, 0) = 2 - cos 0 L'U spherical polar coordinates 

[10] 
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4. '1-:ltlfiU1ti Uniqueness Theorem 

'lh::'l lvJvh +q ~fWl~-:IL1L'V!ijtJLL~Ui1·1.h L vJvl1'!J'\..!1~ 1 'VlajLtlu-s::ti::Y\1-:i d LL~ui1tl1 lvJvl1d~ti ground (ii 

~rw1 vJvl1LiJul'!u6) 
" 

+q 

d 

0 
r 

[3] 

b) '1-:ltlfiU1ti (l~~1LtiU~tl-:ILL£'f~-:iifiF11'1..!1CU) iflrm1-ff method of image LLfltf1D'!JtJ-:JLm,frviti'Vl11'111~ 

'V!'\..!1LL\AU'!Jtl!n..l-stsilvJvl1~1::ti::-.,1-:i r '11f1'l~ 0 [5] 
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5. q 
• I 

d 

a 

Vl':i-:Jf1'1iliiff'lii a = 0.5 m ~1'llmV1':i-:lf16'1ilii~mJ1vJvh 

b'U'W~'W~ (~e:i ground) 

a) 'il-:i1*3i method of image L~e:ivrn.J':i~~ image charge LL6'1~l>i1LL'Vl'U-:J'lleJ-:J image charge ,1 [7] 
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6. ,:nnJU b1ribtJJeli?l'W1lJ1vNh E1 'VJ:~~e.l1'U'oJ1n\fl1mn-1~i1 relative permittivity b'Vhnu Et 1u~.:i~n\fl1mn:iV1tl.:i~ 

ii relative permittivity b'V11tlU E2 1~t1e.l1'U1€ltl~eJ'Yi1lJiitJw~1vJvhB?!1t ?l'W1l.l1'1"lvh E1 1'W\fl1m11.:Jbb1n'Vl1~l.l 

01 nrna'U~,nn~.:io1n (ba'WU1t) nutb1e1t1~el bb'1t?!'U1l-l1vJvh E2 1'W~1nm.:ivlae:i.:i'Vl1~l.l 02 nubam~mn'U 

1 
-tan02 
E2 

[4] 

0 1 " ., d d "" ., d ... ' 1··'·'!1 1 ., d d 0 fl1'Vl'U~ VI mnm.:i'Vl'Vl'W-:il.l E1 = 3.5 bbatmmn.:i'Vl?leNl.l E2 = 2. 7 b11-lbtJJel1?!'W1l.l rrn1 E1 'Wmna1.:iV1V1'W-:i'Vl1 

l.ll.l 42 ° nutb1elt1~€l , 

[6] 
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7. '1sli.Jf)flfl'l1i!LL!Jlfl~1s!~t'Vl'l1s! diamagnet, paramagnet LLat ferromagnet [5] 
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b) '1-:!L\1L'Vl~~f!11vT1h1 V x B = o fl1U'I.IBmi'l.lfl1~ U.fl~'1-:iuBn11 V x B Lvi1numl.l1ru1~mu1tJLi'l.lm~ 

(ueJnlJ1LflU hl-.S1L'U'U~el-:ILL~~-:i15fli1'U1ru) [2] 
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