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Given

k= 8.99 x 107 Mm*
r=0.2>m
Fp=0.050 N
Fy=0.060 N

Solution
Find the original charge on each sphere.

The electric force between the two spheres is given by Coulomb’s law. Fz is used to indicate the force
before the spheres are connected by a wire.
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After the balls are connected by the wire, the remaining charge is distributed evenly between the two
spheres. This will result in a final force of Fjy.
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Simplifying the second equation gives

(1 + @)?
Fy=k—F—
A 4r?
Take the equation for Fz and solve for gs.
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Substitute this into the equation for Fj.
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and substitute in the know values

2
. \/4(().060 N)(0.25m)? . o9 10-6 ¢

B =

8.99 x 109 Nm?

(0.050 N)(0.25 m)?

B = =347 x 10713 C?
8.99 x 109 &
Then,
B
TA=q +—
q1

Multiply both sides by ¢; and put into a form that can be solved using the quadratic formula.
Solutions for the equation with a positive second term gives

0= g7+ (129 x 107°)q1 + (347 x 107"%)

—bE Vb2 —dac  —(1.29 x 107%) £ 1/(1.29 x 10-6)? — 4(1)(3.47 x 10-13)
2a B 2(1)
—(1.29 x 107%) 4 (5.25 x 1077)
2
g1 =—383x1077,—-9.08 x 1077

q1 =

q1 =

Solutions for the equation with a negative second term gives

0=q; — (1.29 x 107%)qy + (3.47 x 10"%)

—(—1.29 x 1076) 4 /(—1.29 x 10-5)2 — 4(1)(3.47 x 10-13)
2(1)

q1 =

g =9.08x1077,3.83 x 1077 C

Notice each set of solutions have the same magnitudes, but with opposite sides. By equation (2), we also
see that g, will have the same sign as ¢;. That should make sense since the spheres repel each other. The
charges can either be both positive or both negative.

Let’s use the first positive solution and substitute into equation (2)

Fgr? 0.050 N))(0.25 m)?
=B ( - ))(0.25 m) —382%x 107 C
kg (8.99 x 109 225-)(9.08 x 107 C)

Notice the answer is the other solution to ¢;. That should make sense because interchanging ¢; and ¢
will not change the problem.



