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Let the z direction lie in the direction of the current and define the u direction to be perpendicular from
z, pointing away from the wire.

a) By convention, since the step vectors are counter-clockwise around the loop, the direction of the area
vector is determined by a RHR, so points out of the page, ⊙. By the wire RHR, the magnetic field
through the loop caused by the wire is into the page, ⊗. This means that for all dA⃗ tiles in the loop,
the angle between B⃗ and dA⃗ is 180°. Now we can see that

ΦB⃗ = ∫
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B⃗ ⋅ dA⃗ < 0.

b) Since the magnetic field created by the current in the wire, at a distance u from the wire is given by
B⃗wire =

µ0I
2πu , we can see that the magnetic field varies with u, so we must recognize that ∣∣dA⃗∣∣ = dzdu

and evaluate a double integral to find the flux through the loop:
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c) The current in the loop is given by
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d) I in the wire is decreasing
Ô⇒ B⃗ through the loop is decreasing into the page
Ô⇒ B⃗ind (in coil) increases into the page
Ô⇒ iind (in coil) is clockwise (RHR).
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