Problem 6.11 The loop shown in P6.11 moves away from a wire carrying a current
1 =10 A at a constant velocity = §7.5 (m/s). IfR=10Q and the direction ok, is

as defined in the figure, find as a function of, the distance between the wire and
the loop. Ignore the internal resistance of the loop.
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Figure P6.11: Moving loop of Problem 6.11.

Solution: Assume that the wire carrying curreitis in the same plane as the loop.
The two identical resistors are in series|se= Vem/ 2R, where the induced voltage
is due to motion of the loop and is given by Eg. (6.26):
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The magnetic field is created by the wire carrying. Choosingz to coincide with
the direction ofl;, Eqg. (5.30) gives the external magnetic field of a long wire to be
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For positive values ofp in they-zplane,y =T, so
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Integrating around the four sides of the loop with= Z dz and the limits of
integration chosen in accordance with the assumed directidf) ahd recognizing



that only the two sides without the resistors contributéfh, we have
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and therefore
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