
SOLUTION 6 FOR 6.013

Oct.16,2002

Solution 6.1

a)
∫
DdS = Q, εEd2πr = Q, E = Q

εd2πr , V =
∫
Edl = Q

εd2π (log b − log a), Q = V εd2π
log b−log a ,

E = r̂ V
r(log b−log a)

b) σs = εE = 9ε0V
a(log b−log a)

c) Q = S · σs = 2πadσs = 18πε0V
log b−log a

d) C = Q/V = 18πε0d
log b−log a

e) we =
∫ 1

2ε|E|2dV = 1
2ε(

V
log b−log a)

2
∫ 1
r2
dV = 1

2ε(
V

log b−log a)
2
∫ 2π
0 dθ

∫ b
a

1
r2
rdr

= 9πε0V 2

log b−log a = CV 2

2

f) I = 2πrdJ = 2πrdσE = 2πrdσ V
r(log b−log a) = 2πσ

log b−log aV , R = log b−log a
2πσd

Solution 6.2

(a)
∫
Hdl = I, H(r) · 2πr = I, H(r) = φ̂ I

2πr

(b) Λ =
∫
AB · n̂da = µ

∫ Id
2πrdr = µId(log b−log a)

2π

(c) L = Λ
I = µd(log b−log a)

2π

d) We =
∫ 1

2µ|H|2dV = 1
2µd

∫
( I
2πr )

2drθdr = µI2d(log b−log a)
4π = LI2

2

Solution 6.3

a) R = 2, C = 1/2
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b) τ = RC = 1[s]

Solution 6.4

a)
∫
H · dl = NI, H2πR = NI, H = −θ̂ NI2πR

b) Λ = NµHπr2 = IµN2r2

2R

c) L = Λ/I = µN2r2

2R

d) Vi = LdIdt = N2r2

2R
dI
dt , V0 = 2Vi = N2r2

R
dI
dt

e) For the input coils, dΛ
dt = 0 Vi = 0


