The potential field of a point charge 4uhdill 4ialll J ga 2l
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For a point charge Q at the origin , the electric field intensity at a =S Ll
distance r from the charge is
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e The potential difference between points located at r=rA and r=rB in the
field of the point charge is:
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The potential difference between two points in the field of point charge depends
only on the distance of each point from the charge and does not depend on the
particular path used to carry our unit charge from one point to the other.



The reference potential !l & a4l o
Ak Gl aa all (o ()5S | jha Waga ()5S G L) (g o By B Akl (S

If VB=0 at infinity: led dwuilly 2 geall
(058 Bakiig A Akl G aeall 38 8
Q (1 1
Vas = 4ﬂ€o(__g) =Va— 0=V
(3xd) B Akl 2 (o Waga (38 1), solae aady) A Ak a¢a o J8l) (Said
rsh WS O 5S
Q
VA=—
4TTET 4

el 0 ey Akl Al (e e Akl gY Sl
Q

A4TTE-T

V=

USe AVref or2a e g A Duai ygad Cluad 5 (5 _pe xa el S A L/ @
A convenient method to express the potential without selecting a specific zero

reference entails identifying ra as r once again and letting Q/4me.r8 be a constant
then:
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C1 may be selected so that V=0 at any desired value of r. We could also
select the zero reference indirectly by electing to letVbe Vo at r = 1o



Example 1: Find the potential at ra=5m with respect to re=15m due to a
point charge Q=500pc at the origin Vi B
and zero reference at infinity? 1 ¢
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Example 2 : A 15nc point charge is at the origin in free space . Calculate
V1 if point P1 is located P1(-2,3,-1) and : £

f

a) V=0 at (6,5,4)
b) V=0 at infinity

C) V=5V at (2,0,4) (659
Solution: et Ve
) 5 o el ) Q=15nc I
a)V=0at (6,5,4) el v Lediesllly - - )
P *
{ v—2_. C,, C, =Vref— _Q J P1(-2,3,-1)
4TTEor 4'7TE°RT'ef
X
Vvq[l;O / Rve(l- ' _\.54— ' = 8-F#5
-9
150 —15.38Y4
CI = 0 — L/7-r ,0“7 8775
36T
-7
Vi PIS,Y_B_—___\/— — 15-38Y = 0.7V
= yor ’W_, m
(’ 215/—9 2en
Z
b) V=0 at infinity 4
15x10'9
\/J — - o7
L’jrC ‘(P 77"_671_ -2 +3L+C")
Q=15nc v
\{) = 56- Og \/ Rp * '
I

P1(-2,3,-1)



C) V=5V at (2,0,4) 4
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