(l—a) -4

. )
Qenc E‘r ’q') A

CQWSS) L&\_—ﬁ ﬁ tj ) JA = ?;_‘ law ‘f narvif .
/

‘ )
eCan " derive’

E This ‘f'@*——f from Coul omb's .
law 15 elecrosra®l S
\G Jﬁ Y - .
E-dac Edacesd = . Arta

1 hqr's ake a'ic;\ o{ {lu)f: fcorm,'onal 70 Arte + 7The amoval

of E "roku\j 7ArouDL”.

T dows field nes & T/_a hea (B s ,c/,(cs,,,.,ex
/i\,\ ‘j ,(q,ns;-,j o{ )ines
(}'n 3—0"- 2-D r;cwrcs can {ool 707)

S0 #M HIE\) which meaans {Jux s reruscmca( 63 ho v/

are e
many lines fokt " vl\rou7l areq

%(C\r.{{nks slows 1har  Gauss® /aw {dﬂg_vgs flom
Covlomb's law s -'f 1le Sur{q{,e s a Sr'm(, cennch

QIoum’- one %‘ )




(l"") "'15
¢how Gauss® law )("’ Vj,j SU{{“CC) 6 D{/ ceme/?

Can we
ar¢ len,'r"’ P Are &
/ "g= & _  Area
STk A
L " M —Q\IT‘~ L

”So]lJ ‘mgle'd
For Smun I\CCQS) @ IR = Ptrrcn(}nu)nr Areq s JA.J.
L L*

:). N < o) e.J
" E-da T § cose-d4
HNE, L

E

Bur nore d SR = dAL . dA-cose
LL L_l

qnfo E‘

so gE.AA= 3 Sgg,/z_: % ‘,

1 add  moe <6'S) Lg, .Suf(rloos,'ﬂd“)

-’
gs E -dA ~ z‘lo?,cnclosd‘

&

F.ng o) )(or joulsel]( vs/l\y z‘j ovisidt Ay no1 coqyr/bur./




(1-2) -6

Some vecror calevlvs (a "‘5"0 Lgee Qeif { ’~56J

Dave:jcnce 7)neor2nn (= Qqqss’ ‘71\eoremj ol 4reen’5 'ﬂ.eo:em)
-

SSS 6? dy = C% E'&K far any ][u,,”;m E

elosed $

volume
8
this s & "3-D vcmm” Of 5 ;_E 61)( N {(b) "‘ff"[)
r o
anml of A decsy funcrion sa lawndtu]
M . - ; K J " Io N I\
taniny . \( FIs any Ia 0{ f w S0 en
F::J_;\: = ](lux exi7104 d A
6, b? = 'ld'yerjencc” n's 5‘\(. SffMJ )(N)m a fo:n7)

or he “Cu,‘-',on” 9f arrows

read cnch a? ,,/Il pora s

Se S(S 7-Fdv = 7034l 3p
Jdr = 1094] oyt {low )

}(lm, sov/ces mleLC

AN
oy

7 vs? t,w ori mq'te(l
whay qoes 0U m J

A\wu75 TrR S0 alsd -{dr E )[.'c’IJJ_

]




& (gt thysa

V'E AT’ — M«)I,_/

ih7eq rands mysr agree

- A
Su{:ro;o. you have «a poinl Cl\‘"jc) se E - q‘rE __r['_i
+ whin Shovid PP ook like 77
Cwhat's @ o ’
Ng,g.l a Mavh T NI€EALVDE . g {z{n('ndn.i.
-&m:,-:lm)
Ln -0, Six) = ii ::: Sueh Tha> gS(x)Jx:]
= anyhing

Ii's o lim'.‘! of sensnuc func?lonj} JIHQ

A

o I "7all +Skinnj‘))‘“'7l, aea d.

at |
[s Lea i0 ger vey s)(fnnj,“k“U S(Y)
- X o

- &
¢ \




(i-x) =-1¥
3 q“.’whn)

Nove . gfm Seadx = )C(o) "——'(711'5 Jc](mcs 7he

~%v\:,-1kla) S- {n) QC’UNIJ_‘j)

In 3-p, Sg §7 @) f(?—’) dx = ){(o)."'

(Same alu\) rea\\J ’) |

+ No cl\ggjc. I!ﬂ.‘:"j ‘“‘Uﬁj fmm origin
S¢ o ffl’l.7 cl\arJL has ’ o\ o y " d”jln

Buy .~ S“f Ay s fmnr ,

(F)= & §%¢2) s cxmv!j ”‘cn.
i °

) . ye nnr 10}
very "Conccn'l{q')e(p a) oa¢ f""”) bv) )("” ——a’—~

Y | ,
Side Newe : gf(x) 3(0_0(-!-5_) dx | lev wu= Qx+l)
-‘ | | du = AJ.)(
w0 | | .
= g f(":_:_") 'S(M)' .4_'_1 = __L f(vkex fu qu\lth
e T * * ahe & -fn urgumen]
T " | vanish eJ
nﬂmtl\j —b/o‘

7Len mnj QN

Exc( 7 |]( aso,
" +yow ged ""L {( L/q

Jimirs At f“/),od

e SCax)s = fm,
| |al




A - A -
ROIC.K 0 @o l .I_ . foﬂls oNn V'(p‘i): V.

Merhed 1. Front f'j’e“f I —VJ-\-/-’ = }Lx’f:((‘v")

Hee, Vr= et s L 2 (M R) =0
C odr

— Y -Q’
Merhod 3 Vo(—L ?) = (V‘L;)°r + L 7
r

- D

LooKs llRe V‘E = 0 fdl (:a.'m CLarJC.

17 )exc(»’n muyLC ol r-'O)

‘s
—
e

r\/r,_ , no? well J({ue/.

above Invelve

- 2 _ -a. a2
So looK aLJum a1 Gauss® g v E A ~ QE (17\

Imagine & 700y surfau-, RRS

——

1
S
—
|l.|’
A
v

QIOU(\J 0(‘13;/)

{
—N
S
==
1"
oa

So SGE dy = 3/5‘ No mu11ts whal .

- > - S .§‘3)(4.
5y be A & fal  FEE AT

where all hose {Wmvlas



(3)

| A : §
AnJ we 'Ve j”$7 HnEy ¢*

Se 6. ..e. - Hn gu) / ¢« 5!2 arl{)[ ”00)
r‘

"——"‘a

can be JLSC(;LCJ 6j JOC"

SUmmalj: Po'.n7 CLMjC&
-
oz . § - '3> _’-. 1 ﬂth E(l‘)-'-z.
4 f(r)—gg (?-7") I
‘ as vsual,
Onjm
N § L =
And 1hen 7 -E = j_ 7 r-r ;
anb l?"';”l
: ‘3 )
5 un §7 (P-F
Ane,
- j’“) as 171 musy be
| - 1 p) A - —
worK L7 eut ! V2 =(§Q*U"+3i)
@ -7 . x-xDx +ly- 3)t1 +-
] ,‘S ['_ (x~ xl) + (v_ .) 4. ]3/7-
Ky /

For F37, jusr doia

You'll 921 Zeco 5




(1-%) ==&}

iy Q Qen —
A,MJ Gauss gE'JA: ?:( (»r 7-E :gf)

C(quss law 13 a)wajs Jive |

' O"'J ust-{) 70{ J /][ j’nmenj lers 7ou /W/l l7om

€X 1 K(mle?(’f The l)orrIoQ l\t«) /WoLlQm) Unlfdl'h 0} on

SILUC o{ n/‘\c&lu) R7

> .
E(;);7 . Sjmme'uj SQJS E s r«JmlO.

. ¥ whay 0Yber ditecrion could 1 be 7

e

—= .Sjmmpﬂj 5'0\75 IE(F)‘ Je{)f”js MIj N P)

hv) @/ or j’
So E&K = k (ﬂ—f\ & Dor loro.[un & =cos O = _4_ , R
g o Be cquse E s raJ/«JJ-J-SU s d A
WALY |

@ WHAY 15 my dA7? Whe su/iqce? D's aoy 7he sf/,ueJ 1578

l\m_ajingl_‘j ( “Gaussjan”) S/ACFC 3 made 7 “f !
L . .
- - dA So Sggd;\’:g E dA
/ -+ 3 M ima
, ” 3 \ s,kq{ -
| , “Ef(dA
N 4 r ) /’
s Wl\?? Becau;c r = consran? ,50 63@057)

evuiwl)ua on Yhgy S f‘cm .




(1=2)
Q

&=ﬂmtfo*)
c - e A e o pow cLeu]c ®origin
WNEoc™ ’
wha? qb0U7 ”2}‘[,.5 ' Same aljumcmS\)
) B .
« n I
) 4 E s radual ) E depds valy o0 R,
+ / gg JA T JEJ)“' E(f‘{*' E- Yinr
4 Y /
Bv) Qtr\( (5 now 2_0_{_0_ : go E: é

whar (f ke S)okefe had vnt{atm jo) rather lan just 0“‘7

oviside = no dl{{(’lt’nct’/ Yo can’? 76’”,’ Only Ry marrsS

Trside @ Qenc %0 An'y more . Wha? & 117

3
G = ((pde= p(lfdxs prsne
V inside
C\.u,usw_'( 3 N \
+ H = —_
so E-HNr :”‘JO e 2 e 3% r) ’

Vamslnes only a? Ofl:y"n .I




(1-3) - L3

Cases ”1\0!7 aft S7mm@7r1(f

spheeical geomerry <Y Lindcical f}ar\ar

i
R

GI'S Unlfdtm in @
(. )] ) |

Basically 3

Qlj N ) 6 ‘2 !
bw mM]be hol in € | v Ifﬂm n / ’ Qs W\lfoom 0 ;(J
- Bor M*jbt g inr, /"’«7lae nol in ¢
Be‘)-;c be indiant iQ ¢ —
( ‘ fn” J Berwe be N IN

hen |
7hen ! ) XJU 71-0u7l.'.

T r

C\ Draw a <j[loo[rlcq) quw o
¢ . " o
aussian SUr](u ¢ " bete can SUf,[aLce If-“LOK“ X

Diaw a 3 km(a\

R oin's do e (OIanqr case .

unltoi U 4
(Ale'” '7qu a 5’#'67 W’7h N f m iy ¥¢Y4

(in %y plast) Sy
what's E (*,7,%)?

7’\)5 IS Clea(‘j ﬂnlcﬂto“lq?).on) Lu) 42 7[[47 surdace LV;[/

looH lii\{c 7his ﬂ@arloy/ so 17‘]/ Lo /unt VSLfU/ /




Cl=2) —;LL‘
Wha |M70;n4“(j ISUIfQCC 40 we {N(H?

N -

— SjMM(’Ny 5475 E ("/7/7«)) Cap ()n(y /0011')7
.
Do jw\ see WL7‘7 Don'r 1ule m7 wo,.,[ 7[d.- V7|

J

or //70 K 10

A
i- -2 p(‘n(’(‘)/g/)

W,

- 1
- 57mmevty s4y3 E(xy2) = Ecz) K

7L:5 juﬁl(g me: Daw - (D:”‘DOX wﬁL {cucs __L

Mma &o’) (m-e Sm,f)e 4_:\_4_ so E s uni{om qlo/\j surfaces .
diret

Theee ace orhee choues (e.9. . LA 07[
qjt{{l”\})

BV) lboK:

Do yo

Sn{( -3

gé&i: Qenc/go > ﬂ\ﬂ?!

J,‘Qtlo'nor" ' | L
/.:> > T Ren( = 5. TR
(€43 + S[E 43+ I € e = OMR

Tof cvrvy Borem
L /  side I

T
)y + 0+ Ecz)ie ()
~\ 5
E;:\J/‘A:io be cause JA fom; a(o:l_i
do Yo A114 T T
u/k\j 7 | P

Bor» F(z) = —E(-2), by symmerty \LJ' .




Ci-a) -5
T

so 2 E@Ia" = o MR

€o
1\ L.N.S. 15 1014 é_ug = fIx ‘:l\,.u]L

This 1s CriTica) +suble
Yh aie egu So Sum IS
'10]: qN,( ‘1))13711 borrvm, 5U7 bo Q1 «l/
—_—

!
ywict  9he {lu,( Shru T0p.

- A
Cy= O k f #7©

2E,

= N

C): —& k If 220
&Y

wbov? Yhal {arvor 06 2 l)

(yvu mus? ‘”unK

_ED' s d)scon1inuoyYs a4y he  shee 7

N o1e$S . y ”
qlis Fvras owr 70 be  depp

E & K Move
= = ad
A & +vnive(sq) ‘I

. has no Cffec?.

(How COUU you 7_{_’_12 [,ow 7[(,‘{ 70‘4 art 7)

* —
o .‘15[ As move awv), Efnon ca_g_‘zg .
A 1 3
R "51} Bur o Ve aqn area =T
| [ 1 both canctls ...
/ So Cffec 06

- R of mY m\qjmalj Sl//{d(e Dn[oled ov) . 4004 'l‘l




(1-2) =€

S‘ucl\ "CQSEIJ ”SaJVtJ f)rol,}em;}

Tche acn’? M“"j more

excgpl i Can ust SuPLL POST1)

g [T E o T
* E dve 10 O3 .
EGL (evé}

FOr line ‘?

or rOoQ . o
coared _ (Dq
or ro& . 5
f.‘“@c’ d s P ///Z‘)q E /’IMQJMJUJ
N _ r T 'r _ )’wfqtc)
E OU‘)SIJQ IS (433)_ / /r// "&J'US r
L,
| < >
((E dn = @ﬂ_ J/ .\,L y
- E
Ef{J;\ = %’L‘-: AL for ianqﬂ,or f-ncfjl)
— 0
Rees can £ & (3%
— - s L canels ol’ AL, 2 e
E aned ( 13, gooct . £ r’ a0 unifom




