Problem 6.7 The rectangular conducting loop shown in Fig. 6-20 (P6.7) rotates at
6,000 revolutions per minute in a uniform magnetic flux density given by

B=y50 (mT)
Determine the current induced in the loop if its internal resistanceS €0
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Figure P6.7: Rotating loop in a magnetic field (Problem 6.7).

Solution:

® = /B-dS: §505% 1073-9(2 % 3% 10~%) cosp(t) = 3x 10-5cosp(t),
S

Qt)=wt = Wt =200rt (rad/s)
® = 3x 10 °cog200mt) (Wh),
Vemf = —% = 3 107° x 200rtsin(200rt ) = 18.85x 10~3sin(200rt) (V),
ling = \gfgf = 37.7sin(200mt) (MA).

The direction of the current is CW (if looking at it alongx-direction) when the loop
is in the first quadrant (& @ < 11/2). The current reverses direction in the second
qguadrant, and reverses again every quadrant.



