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[
Ex

Ey

]

=
[

+E1 sin 45◦

−E1 cos 45◦

]

+
[
−E2 sin 45◦

−E2 cos 45◦

]

+
[
−E3 sin 45◦

−E3 cos 45◦

]

+
[

+E4 sin 45◦

−E4 cos 45◦

]

The magnitudes are all equal:

E1 = E2 = E3 = E4 = k
q

(√
2a

)2 =
(
9× 109

) 10× 10−6

2(.5)2
= 1.8× 105 N

C

Thus,

[
Ex

Ey

]

=
[

+E1 sin 45◦

−E1 cos 45◦

]

+
[
−E2 sin 45◦

−E2 cos 45◦

]

+
[
−E3 sin 45◦

−E3 cos 45◦

]

+
[

+E4 sin 45◦

−E4 cos 45◦

]

=
[

0
−4E sin 45◦

]

=
[

0
−5.1× 105 N

C

]

The force on a 1µC charge is

F = −1µC
[

0
−5.1× 105 N

C

]

=
[

0
0.51N

]

It is a half a Newton, up.


