
Gauge Transformations

1. (a) Consider a system where

V = 0; ~A =
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Determine ~E, ~B, ρ and ~J using cylindrical co-ordinates. Hint: Re-
view Griffiths example 2.1.

(b) What are the units of C ?

(c) Consider the same system under a gauge transformation where

λ = − Ct
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Determine the new ~A′ and V ′.

(d) Notice that we have produced a situation where V = 0 is set a
distance so from the axis of cylindrical symmetry. Compare V ′

with a direct calculation of V using superposition: i.e.

V =
∑ qi

4πεo

1

|~r − ~ri|
=

∫ dq

4πεo

1

|~r − ~ri|

2. Consider a system where

V = 0; ~A =
µoI
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Determine ~E, ~B, ρ and ~J using cylindrical co-ordinates.

3. Griffiths problem 10.4
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