
Solutions to Quiz 1, ECED 3300

Problem 1
By definition,
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Problem 2

We employ the Bio-Savart law,

dH =
Idl×R

4πR3
.

In our case, Idl = Ibdφaφ, and R = −baρ; the minus sign comes from the fact that R is a distance

from a current element to the observation point. Putting it all together,

dH = −Ibdφaφ × aρb
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Observing that aφ × aρ = −az, we obtain,
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Problem 3

a) The continuity equation (charge conservation in the differential form) states,

∂tρv = −∇ · J,

Thus, taking the divergence of J, which has only a θ component, yields
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b) By definition,

I =
∮
dS · J,

where dS = andS. In our case, an = ar and hence dS · J = 0, because ar · aθ = 0. Thus, the

overall current through the surface of the sphere is equal to zero.


