Homework #9 Solution

1. First find the magnetic flux using the magnetic circuit.
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Then, the force from the electromagnet is given by
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2. B=%3cos(5710"¢ —%mc) (uT)

[B-ds=[ " #3cos(57107t - % 2107 - (20.2dx) = —% sin(57107¢ - 0.47) — sin 57107t [0 (Wb)
T

D= —%LB ds =45[cos(57107t — 0.477) — cos 57107 ¢](V)

i= % = 1.5[cos(57107¢ - 0.47) — cos 57107 1]=1.765in(57107 1 — 0.27)(A)

3. There are two ways to solve this problem.
Method 1: direct method
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= [ 4010°)sin(10° — y)dy'dx + [ [§20x 24 cos(10° %d
_J;=0L (107)sin(1072 — y')dy x+Io.06[y x 24 cos(1077 = y)]-Xdx

=24(10*) cos(10°¢ — y')\;' —80(0.06) cos(10°¢ — y)

= 240000[cos(10°7 — y)—cos 10°¢] — 4.8 cos(10°¢ — y) V)
Method 2: First determine the magnetic flux
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D = LB ds = jo jo 24¢0s(10°t - y') - 2dxdy' = —4(0.06)sin(10°t = ")

=—-0.24[sin(10°t — y) —sin10°¢]  (Wb)
Note that u = dy/dt ->y = ut . Thus,
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=240000[cos(10°f — y) —cos10°¢] —4.8cos(10°t —y) (V)



