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A certain transmission line is constructed from two thin metal “ribbons”, of width w, a
very small distance h � w apart. The current travels down one strip and back along
the other. In each case, it spreads out uniformly over the surface of the ribbon. (ε0 =
8.85× 10−12C2/Nm2,µ0 = 4π × 10−7N/A2)

1. Find the capacitance per unit length, C.
[Solution: Capacitance C = Q/V . Suppose there is surface charge density +σ on the
top ribbon, and −σ on the bottom. We use Gauss’s law to determine the E-field in
the gap. ∮

E · da =
Qenc

ε0

EA =
σA

ε0
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Then V = Eh, and

C =
σwl

σh/ε0
where the area A = lw. The capacitance per unit length

C =
ε0w

h
]

2. Find the inductance per unit length, L
[Solution: If the current is running in the z-direction, and the ribbons are parallel to
the y-z plane, the magnetic field will be in the y-direction. According to Amperes
law ∮

B · dl = µ0Ienc
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The magnetic flux in the gap is

Φ =
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The inductance

L = Φ/I = µ0
lh

w
and the induction per unit length

L = µ0
h

w
]



3. What are the dimensions of the product LC and what is the product numerically?

[Solution: The product LC = µ0ε0 = 1/c2 dimensions inverse velocity squared.]

4. If the strips are insulated from one another by a nonconducting material of permit-
tivity ε and perameablity µ, what is the product LC?
[Solution: LC = µε]


