Problem 5.38 A solenoid with a length of 20 cm and a radius of 5 cm consists
of 400 turns and carries a current of 12 A.zl¥= 0 represents the midpoint of the
solenoid, generate a plot f@if (z)| as a function ok along the axis of the solenoid
for the range-20 cm< z< 20 cm in 1-cm steps.

Solution:
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Figure P5.38: Problem 5.38.

Let the length of the solenoid be= 20cm. From Eq. (5.88a) and Eq.
(5.88b),z = atan@ anda? +t*> = a?se 0, which implies thatz/\/z2 + a2 = siné.
Generalizing this to an arbitrary observation pathbn the axis of the solenoid,

(z—7)/+/(z—Z)*+ a2 = sinB. Using this in Eq. (5.89),

H(0,0,7) = E = Z%I(sinez—sinel)
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A plot of the magnitude of this function af with a=5 cm,n = 400 turng20 cm=
20,000 turns/m, andl = 12 A appears in Fig. P5.38.






