
Problem 5.41 Determine the mutual inductance between the circular loop and the
linear current shown in Fig. P5.41.
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Figure P5.41: Linear conductor with currentI1 next to
a circular loop of radiusa at distanced (Problem 5.41).

Solution: To calculate the magnetic flux through the loop due to the current in the
conductor, we consider a thin strip of thicknessdy at locationy, as shown. The
magnetic field is the same at all points across the strip because they are all equidistant
(at r = d + y) from the linear conductor. The magnetic flux through the strip is
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whereR = a0 +b0z+ c0z2 and
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From Gradshteyn and Ryzhik,Table of Integrals, Series, and Products (Academic
Press, 1980, p. 84), we have
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For this problem,∆ < 0, also leta0 < 0 (i.e.,d > a). Using the table of integrals,
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In this problem,∆ < 0 andc0 < 0. From the table of integrals,
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