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Point charges: electric field
Giordano 17.47



Problem:

* Three point charges with g =- 8.2 uC each are
located as shown with L =4.5 mm.

 What are the magnitude and direction of the

electric field at (a) the origin, (b) at y = 6.8 mm
on the y-axis? 1Y
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Relevant ideas:

e Electric field from a positive point charge g:
radially outward, falls with distance r: q/r?

e Electric fields for multiple charges add
vectorially (superposition principle). Total E
represents net force divided by probe charge.

* Use symmetry to simplify calculations: work in
Cartesian (x,y) coordinates when specifying
the components of E.



Equatlons associated with ideas:
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Strategy

Draw the vectors for the E fields from the
three charges at the two needed locations
(0,0) and (0,y,) schematically (not to scale).

Realize that the E, components from the two
charges on the x-axis will cancel each other.

For the (0,0) location this means that only the
bottom charge contributes to the field there.

At (0,y,): charges at x =+ L contribute to E ., .



Solution



2 P = (0,0):

Solution

Y -—
EMF:E.SZ"_"




Solution

= _ Kl A _ 1
D F=00): Ey =B = () ;K
q -
e 90x10° 3.2 %10 NmZ C - 9 N Glong.
):M/f‘ - 4.SZ % 107 C* mz =36 10 C —-& dr'n




Solution

= - KI‘?;‘ A )
e, Pa: (0,0) : EMJ’ T3 T T2 (’J') ;5 “néo
q ——
_ (o) 7.0%x10° 8.2 %10 Nm> C 9 N alwg
Enok = 4.SZ % 107© C* mz 3.6 x10 C —4 N
(b) —_ _ _ Rlg,l _T7ox 0l g 2%15° N ¢ 79v 1 W
Enc;l’ = t3*2t27 )'!:5:'(—),_:-;)2‘ N (HS’*G-S’)ZHJ‘{C/ " C



Solution

’a P&: (0'0) EMP - E.S = .__7_'_;.'(__/\) K:-—L
L2 J' J “néo
() ﬁowoc) 9 7 i
— _ L *19 Nm* C
Enok = $,.S% % |07 @ C* 2 :3r6"10ﬁﬂ along:
m C, _3 d»\f"r\
(b)
EM"’ st t3 "TZEZ E :K\ﬁsla :5’-OXID=7,§.2yf5£ éf___.ﬁ - 79 c‘?N
7 ) 3 (L*’g,) (4.5 + 6.9)25:(0‘4 C/is" XIDE
.= E Tim = haem 1ox15? 2253463257
J , (422" (685« <. X)) o) .
- 90 82 6.% .-
'] (6.3%+ H.gz—)’ s * 10 . 0.926% lo %_f_/
. +2 & — 7 N Cb)
3 2,y 243 % 1D = En_e.ﬁ- :.Q,fofoci—a ,_.( &
aL;’L
1 n



