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fhe magndude. # B is e orea e loop, and the
Arecrion of B » pefpcno\loular o the loop.

= flux= volume H:O/Hme = Dlryz) a4

Now imagine. that the E-Reld lines we drew represent
o flowo Rld ke the _water, We con amiar!j deflne an
tecrrical flux de: 2.3 ,

whece &is e vector senfabion & a paich &k area.
You can piciure His 05 the # O()C’J(;dhc ﬁ()d lines

paﬁﬁtrg’fhrough the ora represented bja




©)
Note Hrat E is varﬂm mp acpys the
area represented btj ! deRnibhorn of Hux
E-4 s ambnﬁuous

Wﬁ o B
T ﬁbuld uy,us& T T e
S E(p;) oF E(VL) p’. - -
— -~ colcwiare - —
—faxE-2 72

T gf/:r ourd fhis. 1mzblm LWe. £on Taku_gw w&aj

e , » =. EH-E‘\

oo dwide # ,,upjatb_loﬁoi'ij_mo%,,pafmi+mcb,,dz o

,"JQM ore in@ni’resimallﬁ s}

 Tren the Aux ﬁ\muah the whole anface is -
_H__éf }‘m Zﬁt 23 = Q E'dj o

Iyl >0 aly ~ Jenhre,
: S

 Whaa! Suface Naqml lcoks,_impessible to_compute Re

thepeoour oloove!”
_ Don'r panic: let's start with a sprece as an example
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Examples : spheres, lines, & planes
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Grod, £ were veny cloe 1 the sphece, it locks like
0 plane (ke Us Ji'mdmﬁ on tarth) and Hﬂeru%re. the
Fela dlsamhf\ul:j acres the surface mMust be qro,
Just 6o we B in Hhe previous plane  example.

Nowo Pp e compress the sphera bﬁ an infatesimal mcre;mem-
ar, well be uuhnﬁ a new Y E- _Q,_ over an

xn@mh,s\mo\3 hin sphericol shell ok volumg, ave 4TREdr
st irside “Hhe onigined sphese F chor chorge. “In Hhis volume
N, the Rd weed to be 2e (no charge enclosed
before compression) and 15 now E=qJRs* (because
the whde charge g is rowo encleced oPtec compressien)

Lar's compute the energy requiced to perfoem dhe
comprssion - this  will p@ﬂ use the eneyy L Just
0dded oy Creoting ths rew shell of nétizen feld.

T compute the energy U, we reed B koo the work
W= Roree -distance.
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Foree = (d-orge, o be comprassed) o
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| Ok 0 the Queshon bols down to:

l Just what is the Bree on o p/m o our charﬁwl

; ballcon due to the balloon tself ?

‘ —what is the Rrce
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Turre our w2 pet have 1 occept point charges
(dechrons, protons, ere) as nature's gven, ond et Loorey
about  the self - me:?t) of those chorges, Lnstead

e st wory  apo their intergen energy.
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