
HW4 solution

Problem (a): parallel-plate capacitor

From Gauss’ law

E =
σ

ε0
=

Q

Aε0

V = Ed ⇒ V =
Q

Aε0
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Q

V
=

Aε0
d

Problem (b): spherical capacitor

From Gauss’ law

E(r) =
Q

4πr2ε0
→ V = Φ(b)− Φ(a) = −

∫ b

a
dr E(r) =

Q
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(
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a
− 1

b
)

⇒ C =
Q

V
=

4πε0ab

b− a

Problem (c): cylindrical capacitor
From Gauss’ law

E(r) =
Q

2πrLε0
→ V = Φ(b)− Φ(a) = −

∫ b

a
dr E(r) =

Q

2πLε0
ln
b

a

⇒ C =
Q

V
=

2πLε0
ln(b/a)
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