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Consider two point charges positioned on the z-axis as shown.
(a) Find magnitude and direction of the electric field at point P.
(b) Find the electric potential at point P.
(c) Find the electric potential energy of an electron (mass m = 9.1 x 10~3'kg, charge
g = —1.6 x 10~ 19C) when placed at point P.
(d) Find magnitude and direction of the acceleration the electron experiences when released at

point P.
+8nC —-8nC P
M o X
Solution: O 2m ~ 2m
(@) By = +k 0 4 (800) 4.5N/C — 18N/C = —13.5N/C (directed left).
(4m)?2 2m)?

8nC (—8nC)

(b)) V=+4k— +k = 18V — 36V = —18V.
4m

2m
(€) U=qV = (—18V)(—1.6 x 10719C) = 2.9 x 10~ 187J.

_ —19 _
d) az = aBe _ (Z1.6 x 107 "C)(~13.5N/C) _ 2.4 x 1012ms™2 (directed right).
™m

9.1 x 10—31kg
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Consider two very large uniformly charged parallel sheets as shown. The charge densities are
o4 =+7x10""2Cm~2and op = —4 x 10~ 2Cm 2, respectively. Find magnitude and

direction (left/right) of the electric fields E;, Eo, and Es.

—o— o o
Eq E; Es
Solution: Op Og
E = |(27A| = 0.40N/C (directed away from sheet A). / /
€0
B loB| B .
Ep = 5 = 0.23N/C (directed toward sheet B).
€0

E1=FE4s — Eg =0.17N/C (directed left).
E2 = FE4+ Eg = 0.63N/C (directed right).
Ex =FE4 — Eg =0.17N/C (directed right).
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(a) Consider a conducting box with no net charge on it. Inside the box are two small charged
conducting cubes. For the given charges on the surface of one cube and on the inside
surface of the box find the charges Q1 on the surface of the other cube and Q2 on the
outside surface of the box.

(b) Consider a conducting box with two compartments and no net charge on it. Inside one
compartment is a small charged conducting cube. For the given charge on the surface of the
cube find the charges @03, 04, and Q5 on the three surfaces of the box.

+3C

s Q, Qs/ Q4"/

Solution: @ (b)

%

(a) Gauss’s law implies @1 +3C + (=5C) =0 = @1 = +2C.
Net charge on the box: Q2 + (—5C) =0 = Q2 = +5C.

(b) Gauss’s law implies Q3 + (—6C) =0 = Q3 = +6C.
Gauss’s law implies Q4 = 0.
Net charge onbox: Q3 + Q4+ Q5 =0 = Q5 = —6C.
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