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A capac:tnr is made of three thin concentric conductzm spherical shells A, B, and D, with radu RA, Rp, and
Rp, respectively, as shown. Spheres A and D are connected by a fine insulated wire passing throuch atiny
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a) Find the capacitance of the system.

To find capacitance, apply a charge +Qg to shell B and a charge -Qp to the combination of shells A and D.
The capacitance is then given by the ratio C=Q/V where V is the potential difference between surfaces. g
Thus, to find the mpacltance, do part (b} first and use rasulttof'de

b) Suppose a charge ~Q5 is placed on sphere B, and a net charge +Qj is placed on the sphere A/D system.
How does the net charge +Qy distribute itself between the °pheres Aand D?

The charge +QB will distribute ftself so that shells A and D are at equal potenual -
Recall that the potential due to a spherical shell of charge is: _ ‘7_‘_% < -
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Where 1, is the radius of the shell. _ Ve
One can now describe the potential in the four regions: b
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Now we know that Q,+Qp=Qs, 50 we can find Qp:

QD =Qﬂ[l_rd (rD "rﬂ)]

"3("9"",4)

.- o plo=znty-n)

"x(’b“"a)

0, = QB"'D("B ""A-.)

"3("13“"4)
Now we can finish part (a).
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Simplification leads to:




