
Physics 110, Kintner Fall 2020

10/21–Practice Problems: Biot-Savart Law

In class, I derived the equation for the magnetic field a distance s from a straight wire carrying
current, I. I found:

~B =
µ0I

4πs

 `2√
`22 + s2

− `1√
`21 + s2

 φ̂
which is the same as Griffiths’ version (using definitions in figure below):

~B =
µ0I

4πs
[sin θ2 − sin θ1] φ̂
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1. Show that for very long wires (` >> s) both versions give:

~B =
µ0I

2πs
φ̂

2. Using either version of the result above: (This is Griffiths Problem 5.8a) Find the magnetic
field at the center of a square loop, which carries a steady current I . Let R be the distance
from center to side (Fig. 5.22).

228 Chapter 5 Magnetostatics

but this is simply wrong.11 As I mentioned earlier, a point charge does not con-
stitute a steady current, and the Biot-Savart law, which only holds for steady cur-
rents, does not correctly determine its field.

The superposition principle applies to magnetic fields just as it does to electric
fields: if you have a collection of source currents, the net field is the (vector) sum
of the fields due to each of them taken separately.

Problem 5.8

(a) Find the magnetic field at the center of a square loop, which carries a steady
current I . Let R be the distance from center to side (Fig. 5.22).

(b) Find the field at the center of a regular n-sided polygon, carrying a steady cur-
rent I . Again, let R be the distance from the center to any side.

(c) Check that your formula reduces to the field at the center of a circular loop, in
the limit n → ∞.

Problem 5.9 Find the magnetic field at point P for each of the steady current con-
figurations shown in Fig. 5.23.
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Problem 5.10

(a) Find the force on a square loop placed as shown in Fig. 5.24(a), near an infinite
straight wire. Both the loop and the wire carry a steady current I .

(b) Find the force on the triangular loop in Fig. 5.24(b).
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11I say this loud and clear to emphasize the point of principle; actually, Eq. 5.43 is approximately
right for nonrelativistic charges (v ≪ c), under conditions where retardation can be neglected (see
Ex. 10.4).

3. (From CU Boulder, which they apparently got from Purcell (another famous EM book) ):
Current I flows around the wire frame in the figure.

(a) Find the magnetic field at P, the center of the cube (for the figure on the left.)

(b) Show that the field at P is the same as if the frame were replaced by the single square
loop shown on the right.



4. An infinitely long wire has been bent into a right angle turn, as shown in the figure. The
“curvey part” where it bends is a perfect quarter circle, radius R. A steady current I flows
through this wire. Find the magnetic field at the center of that quarter circle (marked by my
usual empty box).
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