Problem 4.20 Three infinite lines of charggy, = 3 (nC/m),p,, = —3 (nC/m), and
o, =3 (nC/m), are all parallel to theaxis. If they pass through the respective points
(0,—b), (0,0), and(0,b) in thex-y plane, find the electric field &&,0,0). Evaluate
your result fora=2 cmando=1 cm.

Solution:
y
A
Ob) . Piz
R3
Pi2 E‘Z
©O:-b)¥py,

Figure P4.20: Three parallel line charges.

P, =3 (nCim)
P, =—3 (nC/m)
Pi; = Py,

E=E;1+Ex+Es.

Components of line charges 1 and 3 algngancel and components alorgadd.
Hence, using Eqg. (4.33),
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with cos = ———— andR; = Va2 + b?,
va?+b? '

X3 2a 1
= |5 — | x107° (V/m).
271 [a2+b2 a] 8 (Vim)

Fora=2cmand=1cm,

E=%162 (kV/m).




