Problem 1: Magnetostatics

V{a) Use the Biot-Savart law to calculate the magnitude and direction of the magnetic
induction , B, on the axis of a circular loop of radius R carrying a current /. Let the
z axis lie on the axis of the loop with the orgin at the center of the loop. [2 points]

\/7 (b) Consider a short solenoid with N closely wound coils per meter each carrying current
I. Using the result from part (a), find the magnetic induction, B, at the center of the
solenoid. Assume the solenoid has length L, and consists of circular coils of radius E.

[3 points]

/(c) Show that for any point on the axis of the solenoid, B = $uol N(cos(ay) + cos(a))
where oy and as are the angles subtended at the point by a radius R at either end of

the solenoid. [3 points]

({d) Write expressions for cos(a;) and cos(ag) in terms of R, L, and z where z is the
distance of the point from the center of the solenoid. [2 points]
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