Problem 5 (15 points)

A current of I Amperes runs through a very, very long wire of which a portion (ACD) is
shown below. The direction of the current is indicated. The angle at C' is 90°. CA is straight,
and it continues beyond A to the far left. CD is also straight and continues far beyond D. P
is a distance d meters from C; ACP is a straight line. What is the magnetic field in Tesla
at P (magnitude and direction)? Hint: This problem can be done quickly without
complicated math.
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Tiny elements dl along the AC wire segment are parallel to the unit vector T directed from
the element to point P, giving I dl X # = 0. So, by the Biot-Savart law, the AC wire segment
makes no contribution to the magnetic field at P.
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For tiny elements dl along the CD wire segment, I dl X T is purely in the “out-of-the-paper”
direction, so the contribution of the CD wire segment to the B-field at P is directed purely
out of the paper. By the principle of linear superposition, this contribution will be exactly
one-half the field at P due to a complete infinite straight wire which extends beyond C. The
familiar application of Ampere’s law for an “infinitely” long wire gives B = uol /27d, so our
answer is half that value

I
Bp = HOZ  ut of the paper.
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