%5 2 7 The Electric Potential (F8f)

2.1 | Line Integral of the Electric Field (SB35 D #FE D)
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2.3 & 2.4 | Graqdient of a Scalar Function, Derivation of the Field from the Potential
( B OH L EE)
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FIGURE 2.4

The scalar function f{x, y) is represented by the surface
in (a). The arrows in (b) represent the vector function,
grad f.
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2.5 | Potential of a Charge Distribution (Ef5tfaEDAMIC & HBAART > ¥ ¥ L)

FIGURE 2.6
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Potential of a Long Charged Wire (TEHxfaf¥E5746 DVE S BAL)
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2.6 | Uniformly Charged Disk (—#k# 8 MO /E2 BALL)
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FIGURE 2.8
Finding the polential at a point 7, on tha axis of a
unilormly charged disk.
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FIGURE 2.9
A graph of the potential on the axis. The dashed curve
is the potential of a point charge g = =a%.
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2.7 | Divergence of a Vector Function (X7 kJVBIH D FEHK)
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FIGURE 2.10
Finding 1he polential at @ point Py on the fimof a
unifermby charged disk,
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2.8| Gauss’s Theorem and the Differential Form of Gauss’s Law (Gauss DER & Gauss DVER| DI TE)
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surfacs inlegrals cvet all lhe piaces aquals the original
surface inlegral over 8, for any vector funclion F.

into two pieces enclased by S, and 5; No matter how
dar this is camied, as in (<) and (<), the sum of the

(&) A volume V enclossd by & surtace Sis divided (b)

FIGURE 2.12
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2.9 | The Divergence in Cartesian Coordinates (FSEDT )V b FEAEZRIR)
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FIGURE 2.17
The field inside and outside a uniform cylindrical
distribution of charge.

/ __ awpa®
=P

V£ outaide

E =32wpr inside

E#div EZHETE. ME0s T
0B, OE,

B = 4 —0 2.47
v ox dy (247)
Ll oTWTC, MR TIE
oE, OF P
E=—t4yZv_ L 2.48
v ox + 83/ €0 ( )

& Gauss DER| DD TEZ HENIZHL TWAZ 2B bh b,

HBELOT R X —
RGO T XX —1%
U= / O Edv (25)
Lot 2
THEABNDZ L ERlN, BEHIBNOARMTRINLOTRAL ., BHEHT
%, HE[RE E TEADMDOT THRIT T
U:—/ﬁ QE-VWM:/Q 24V Edv (26)
27 2 L7l

15



o o
Z 2T, Gauss OFR|OWOEE HWDL L, #HELOT XV E —1T
1
U= —/ podu
2 Jpow s

L EEERKE ENOBOEY TH L LTS,
12 205 F80E. N OSBRI OROFHEL 2 I)LF 48

1 N
:§;szz: |'I" _rj| ZQz¢z

Y iFKRHDOEME ZOEMOELET B ETOEN

DEORFD 12 TH > LICHBTHLDTH 5,

2.10 | The Laplacian (57 5 A{HEF)
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2.11 | Laplace’s Equation (T 7 2 2 /1)
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FIGURE 2.18
The work required 1o bring in o and distribute || over

the sphere is g times the average, over the sphere, of
the potantial ¢ due 1o g.
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2.13 | The Curl of a Vector Function (X7 k JVEEI D [AlHR)
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FIGURE 2.21 ) )
For the subdivided loop, the sum of all the circulations -
I', around the sections s equal to the circulation 1"
around the original curve G
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FIGURE 2.22

Right-hand-screw relation between the surface normal
and the direction in which the circulation line integral is
taken.

——

Z ORI & VBN T MV n & ONFEDRERRICZR 5872727 M VEIRUSEZR SN 5,
Ch#u FoEige L0, 85 curl F &EL,

. F - ds,
(curl F) - n = lim — = lim 39078

a;—0 a; a; —0 a;

(2.61)

Tcurl FBEZRIND, curl & rot LELEHEED 21,
BRI b vnz s ed T cal FO 2. gedhEcul FOylSy. 287
i curl F o z ]9 B5o6n 5,

2.14 | Stokes’s Theorem (Stokes DEHE)
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2.15 | The Curl in Cartesian Coordinates (7 #1)V b JEEEZRIR T D7 N )VEFRI D [AliR)
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z+Ax
/F ~ds = / Fo(z,y,2)dx = F,(x,y, 2)Ax (36)
TH 5,
ZDWUDXA (x4 Ax,y + Ay) — (z,y + Ay, z) Tl
/F ~ds = / Fo(z,y+ Ay, 2)dx = —F,(z,y + Ay, 2) Az (37)
+Az
THb,
F-oTC. 2D 2o05WUOFNL y BEEIIBIL T Taylor BAZ HT
Fo(z,y,2)Ax — Fy(z,y + Ay, 2) Az ~ —%&y’z)AyAx (38)
eRINDG,

(x+Az,y,2) = (x+ Az, y+ Ay) & (z,y+ Ay, 2) — (x,y,2) DXL THREBKICL T, &
BN\ DFGH

F
Fy(x + Az, y,2)Ay — Fy(z,y, 2) Ay = —%AxAy (39)
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FIGURE 2.25
Locking down an t

FIGURE 2.24
Circulation around a

ERINDZ WP LDT, Z OW/NEIEIEE T OMUIMEERIL

) (40)

L5, ArAyl3IERAS B A ROEOERENS . ERICHEDSH T curl FRXZ MVo

5 %ax N
OF, OF,

(curl F), = o oy (41)
Lixb,
FIRRIC o, y HIRIOBMNY M VE p LRET S &
OF, OF,  0F, OF. _0F oF. |% Y %
el F=&(—= - ) +g(ot - D) +al——- =% 2 Z| (42
Jy 0z 0z dy oy 0z P F:; jal
ET IV EERRTE S,
T )V N EERR " UL, curlld nabla o5 % W T
curl F =V x F (43)

EELZEMNTEHOLIRETE LD,

2. 16 | The Physical Meaning of the Curl (curl O#ELHIEIR)

curl & rot lZFELCEWRTH 5, Maxwell lL rot Zfio72, KAV RDOLHATIE rot 2 5
TWn5,

WBHRED & i 9 KO FRE D DAABIEIIEER S Y o Clid vy, LA L, 8BS0 & 5%k
HFEHOG I HOEEOHEREMNIEeTH 5,
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Y Tl

MEZTYHRILT 5.

curl E =0 (2.75)

W, EZTY curlE = 0 THNE, ElFAN T —BHOAE (BUOABDO~ 1) A
%) CHRAONLEELTH D,

X7 MVEABUCEIT 5 Gauss DEH L Stokes DEH., 2 H 5 — MO W% FIGURE

231ICE &,

[ F-da = |divFdv

surface

divF:-‘?Ex-..;-%.*.

éx 6y
= V‘F

volume

oF, 3

Ads = fcuﬂA-da ]

curve surface

%—wpl:fgmdrp-ds
curve

IN CARTESIAN COORDINATES

i i 2
(-2
-8

: ___,Aa¢ »aép s 0@
i gadep = R =+ y7-+12

U N
ko rtrg tFay
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