IR S L A VERY THIN FING OF RADIUS R CARKIES A TOTAL CHARGE

(s Ex 5 » OF Q  THFAX/S oUT FROM THE CENTER

x Q{A ?
z OF THE RING PERPENIICULAR TO THE RADIUS
/S THE <-AXIS (AS DRAWN TO THE LEFT)
(D) WHAT IS THE LLECTRIC FIELD A pISTANCE == ALONG THE
~-AX15 T (2) WHAT S TUE ELECTRIC POTENTIAL A DISTANCE = ALONE-

THE z—/)X/Sf

WE ARE WORKING= WITH CoNTINUOUS CHARGE y Sp F/RST WRITE bowl) THE CHARGE IV
TERMS OF CHARGE DENSITY. HERE, WE HAVE A VERY THIN RiMG, SO WELL USE X,
THE 1<) CHARGE DamsITY - Q=20 = dB= N dl .~ NOTE THAT | USING THIS
DEFINITION, &, THE LINE OF CHARGE |5 THE CIRCUMFERINCE OF THE FiNG, ¢=21TK

() THE ELECTRIC FrELD

AS WITH ESSTWTIALLY ALL FROBLESTS [V £1ECTROSTATICS , START WITH THE E~FIED . AS WE
ARE WORK NG 0UT A COMPONENT OF THE L-F/ELD, FIRST DETERM/INE THE MAGNITVIE /£
AND THEN YsE GEOMETIRY TO WORK ou7 JE]C (WHERE T 1S IN THE s-DIRACTION ) |

/%%Dc,
= /E/me: IE/—D/C_,/: 13

[E=22 £,

WHAT WE MAVE DETERMINED 1S THE L-FIELDON THE x-AXIS DUE 70 SOME CHARGE
ON THE RING . BUT T FIND THE CHAREE DUE TD TUE ENTIRE RING WE MUOST INTELRATE

OVER ALL INFINITESIMAL CONTINDOUS CHARGES dQ (= Ndb, SE& AROVE) THAT
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CONTRIBUTE A& 70 THE TOTAL E-FIELD .

Ak LEDN AR\
oLE,;’—'TT:/ZQZ P 0{4 = [;x: 23 f,;[é

THE INTEGRATION LIMITS ARE ALONG THE ENTIRE LINE OF CHARGE , OR ALLOF

THE WAY AROUND THE RING FROM O T0 THE FULL ClLRCUMEERLIVCE (2T7R) -

M = AxQ - kxQ A~
- NEED fz/mams OF = T0 GET ()

WHERE WE USED THE FACT THAT L% ="+ % , THAT THE )-D CHARGE DENSITY DEPENDS

ON THE TOTAL LINE (RING) OF CHAREE AS N\ ="3= 5% | AND THAT THE Recrion) is ¢

S—

@ THE ELECTRIC FOTENTIA L

ONE VALID WAY To DE rmm/vg THE POTENTIAL WOULD BE 7O RELEAT THE
PREVIOUS ANALYSIS Usie V=5 2 dV="F1— MQ = V= ff AQ
BUT: AS WENE DETERMINED £ 1T IS SO EAsY 76 U5E /=S E. dlll = [ d=

AS 1S ComVENTIONAL, 457’5 SET V=0 AT p=0=> V=J Epdx

- _/%Gl — 4£Q
= \/:Ig,zO[;C /éQf(R+x‘) ‘de =0~ — P 1)7_ (75 )1
= x _—

THE FINAL INTEGRATION /‘?/Jr NoT BE OBVIOUS. . SO LET w= /elu“* S du = 2rdxr
I

o rmde  _ - iy
P [ = S T s A = s
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