460.

Problem 35.14 (RHK)

A straight section of wire of length L carries a
current i. (a) We have to show that the magnetic field
associated with this segment at P, a perpendicular

distance D from one end of the wire (see figure), is given

by

(b) We have to sho

Solution:

Using the Biot-Savart law we write the expression for the
magnetic field at the point P due to an infinitesimal
segment of wire of length dx carrying current i. We

have
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where K is a unit vector perpendicular to the plane of the
figure.
But
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Therefore,
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We make the followi itL in the integral
L-x=Dtand, e g
—dx = Dsec” 6.
We get
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where we have used
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(b)

As the point Q is along the line segment carrying the

current 1, from the Biot-Savart law, we note that as the

vectors i and r are pa DSS product is zero.

Hence the magnetic figld: line segment will be

zero at Q.



