A 32 &. Maxwell 2&A) 22| U4
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(i) S22

(a) VOV =DVY +¥PVD

(b) V-VxR=0

(c) VxVd=0

(d) VxVxR=V(V-R)-V2R

32.1 Maxwell &#& Ao K&

MOI2F XDl1el ©=l, = Gauss, Faraday, Ampere B2 2H MIDIIH ZFHRAGHH AIEE=

4012 Maxwell &AM AlS SEoIE= &L

J

(i) Gauss’ Law

H =% (Closed area)22 LIQe &II&E HA=(0HE) D XIIE S52 A g0l HEEC.

21" @ =(Electric flu): o =[f) E-da=— (32.1)
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M5t(Charge)= H =2 O SEXQ ZF&H(+q) £= 8F6H(—q)It 22 EME = UL
g2l Lo6tH AMot= Monopolez =g =+ UCH 24U Xtot(Magnet)= S8E N2 =
=2, = g 20 = Monopolez =g 4 219

o S=01 & A2 01RD AL Metd ofE H 2HS Sl NI OA L2 MIIE A58 LAl

1 ¢S Soil S22 S0 HEW =264 1 ol 28¢s Sd U= IIE d&2 gl
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9on, sa Xl H=XH(Magnetic dipole)e! N=
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(ii) Faraday’s Induction Law

el e1=(Openarea) AS XLDHs X1 si%: Oy =[ B-da (32.3)

Faraday Induction Law: €&l &1xg Soli XUJt= W& 80| J—

ARG MHRF B15HB O 2@l Bimol Delofl IS0l BT /f B x x X\ 7
(O) 2= =l 22 NN SO0Dhs WEOR XIIE 8501 A2 [ iy W
Of Wt Sotete 248 Delol MIIF0| B AlHSs oz sMgn, & |f’ J, \/ Tl
2= Suwsis JIE0 BMECL Ol DSOE B AMEE@EINE | < x x/ )
saol MEE= XS0 SO0Jts UHOZ ZJists AR M2 = -;>/
ObtX REIE= LolatCHLenz #=) e
anm e I = d—B~d5=—§=—[&E~ds (32.4)
dt 9A dt

(iii) Maxwell’s Induction Law and Ampere's Law
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Zel @™ AE NUNE IIE d=: .= E-da (32.5)

(a) Maxwell’s Induction Law: Faraday Induction Lawel TH&a&2=2

O g HHS AUits &IIE d52 A0l et BEstAIIE 1

HOIE0l XLJt= &0l f€0ele MII1E0] &S0 &0

SAX HE: e, diE =[f.B-ds (32.6)

X X% X X XN\X X
P,

Soll £ Ll= ®FJO0ICH (32.6)2 HANIZ LAl MO

L. B-ds = s, (32.8)
(b) Ampere’s Law: RF&EZ is 1 ol &l IIIEsS HEL
+ax Bl ([ B-ds= (32.9)

Maxwell-Ampere’s Law: (32.8)1 (32.9)8 & Aoz |KOH

E&ﬁ-dé:ﬂo(md) (32.10)

Maxwell Z&alo| M2y &§

Gauss’ law-Electric: AE-dézg% (32.11)
Gauss’ law-Magnetic: UjAE-dézo (32.12)
Faraday’s law: [EE dS——I —.da (32.13)
Maxwell-Ampere’s law: Dl B-ds = (i+iy) (32.14)
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jv(v-E)dvzng‘B'-dazo —~ V-B=0 (32.16)

(32.13)1t (32.14)9) = &0 Stock’s theorem(dXHES HAHEZOZ HiRE= Fa)2 HESH.
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Maxwell’s Induction Law: E&ﬁ-dg = 1,
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S oiX AQ E MW [0 MW 2K . .
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d dE
gz i=Uo A (32.30)
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. do d(EA) dE A | ; ‘\
iy =¢ E=¢ =g A— 32.31 S L
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= Id = €L Field due Field due Field due
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r<RQl RolAe Maxwell’s Law: [&_B:dg:,uoi;j (32.33)
IIA i, 2 H2Del r2 seiMe R HARNRI22 i, S HIigAS2 K5
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iy fiy =7r*:7R* - i(;:?id (32.34)
r’ y7x
B(2zr)=u (=)i, — B="Lr (32.35)
( ) luo(Rz)d 27Z'R2
i
r>Rel ROIA XII1E: B2xr) =i, — B=Lhe (32.36)
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2II2H 32.1 BINS RQ 28 2ol D =AIIJF (WEED UCH (a) r<RQ HL BHX
2 roiMel XIIE 28 A2 2E5t0iet (b) r=R/5=11.0mm, dE/dt=1.50x10"V/m-s
OICt. XDI&EQ 371 BE Fotoiet. (c) r=Ro 22 XIIE Al 5

(d) BtXIZ0l r=R/592 ROIA [[tﬁ-déﬂ 3I12 p, o 12 UEHHE 2000t

(e) EXJI9 otz r=R/501AN £

(200) (@) [ B-ds = ui

S WIES AJIE Il RENIIE2E LIEFHE S0FIOF?

.. dqg d

=¢ EA=¢ E I’2 L=, =—= r2_

4=¢& &E(7r7) =g g
B(27ZI’)=7T/,1080I’2d—E - Bzﬂo_wd_E_ r de
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% c=1Jue, — pe, =1c
(11.0x10°m)
2(3.0x10°m/s)?

(b) B= (1.50x10”V/m-s) =9.17x10°T

,uogoRz dE R? dE
2r dt - 2c%r dt

(c) B(2xr) = mu,e,R? dd—ItE — B=
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(32.47)2 (32.48)00 THE): g, =—— (2r?) =— 2V (32.48)
2r 2

png v g o SV eV ep e (32.49)
2 2m 2m 2m

HIIM ma &8Xte 2. 0lX2 H®EZ HEAIJL Jsotth

WIE 2 HAL ;orb:—zmtorb (32.50)
1M Lab=rxmv=rxp (32.51)
Uows Lo SHOH 248FOI0], 2t 252 L, 2 =0 ol X3 Do ATt

Lo, =M, 72 (32.52)
0 m,=0,%£1, £2, ---

Horp,, = =M, ;—z =Myl (32.53)
QR XIZUNAS HEE MUR: U =—g, Bt =ty ,Bag (32.54)

32.5 2229 4ol 2Jg =2&

(a) BHH)XtH(Diamagnetism): 2 X2 XDIEDJE(Magnetic moment)Jt ele S& UM
OlLE <t Magnetisme2 Xt £(Susceptibility)2 2 22 JIXI0 OEal =Ch T2t X
= JlolE D1 &Ee dgstoz LIEIHCEH = Lenz HE0 26 HE &XH(Orbital electron)2l
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2II2H 32.3 LKA XD H3IXN LHE = STots gHE AN
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(BOl) 7=—p0 (y= HIEE &
2
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s T NIIE BOl AUHNAHS £00 £3
r=uxB — r=uBsin@ uBo (3)

I 275, |
T=27|— — =(—)(—
B U (T ) (B)
=J1 T, sidzd(Moment of Inertia) |1 & QA2XIIE BE &0 S P& £ UCH

22/ 32.4 =4 H2 QS LbalLr Hhs9 20/t 1=3.0cmol2 WHlE w=10mmolt &
Me t=050mmolct & Xe MRS LUES AJle p, =2.1x107J/T0ICt. (a) bt
Sof ANt 10% 2 FFGIO KIS SIUCHS, BHsol RDIM2X BSHE 4o I)= L0t
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OIIN B YT p=7900kg/m’, Exge M,

(Z0l) (a) & X2 2= N= YA

V =Iwt = (3.0x10°m)(1.0x10°m)(0.50x10°m) =1.5x10°m?
1=0.10N,, = (0.10)%

m

(7900kg / m®)(1.5x10°m®)(6.02x10% / mol)(2.1x102J/ T)

=(0.10
#=(0.10) 55.847x10*kg/ mol

=2.682x10°J/T
1 1
(b) Li&E s sl™24: | =—ml*>=—(pV)I
B ™ W)

| = é (7900kg/m*)(1.5x10°m®)(3.0x10?m)* =8.89x10 °kg - m

| 27|
slo] 2H Z0/0M T =271 f— - B=()2()
1B T p

27 ,,8.89x10°kg-m?
B=(—2)( =
2.2s” ° 2.68x10°%J/T

) =2.70x10°T
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