Answer on Question #68037, Physics / Electromagnetism

4 point-charges (same magnitude, signs shown) are arranged in a
square. At which one of the "mid-points" (A, B, C) is the net electric
field zero?

Solution:
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Force on the point at the centre ‘B’ due to point-charge at +Q (upper) is: F,qu = GT—; (1), wherer
is +QB
Force on the point at the centre ‘B’ due to point-charge at —Q (upper) is: F_q, = GT—; (2), where r
is -QB
Force on the point at the centre ‘B’ due to point-charge at -Q (lower) is: F_q; = Gr:—zz (3), where r
is -QB
Force on the point at the centre ‘B’ due to point-charge at +Q (lower) is: F,q = GI:—ZZ (4), where r

is +QB

The forces Fiqu and F.qi are equal and opposite and hence their resultant force: F.q, —F_q = 0
(5)

The forces F+q and F.qu are equal and opposite and hence their resultant force: FLq —F_q, = 0
(6)

Of (5) and (6) = the net resultant force acting on the point B at centre is zero.

Answer:

Point B.
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