rcos(theta)

ds

Figure 1: Problem diagram
Start with Eq. (1), the Biot-Savart Law:
o 1dS X P

dB =
A7 2

From the diagram:

PV
x = rsin(f)
y = rcos(0)
ds=dy
Substitute into Eq. (1):
JB - Mo idy X T
47 2% 4 y?

Taking the cross product, idjj x # = dysin(#)(—k). Substitute in:
tot dysin(6) , -
tot dy %) by

dB =
dr 22 + 9y

From above, sin(f) = L
r
5 Mot xdy 3
dB = — ———(—k
4n (22 +y2)3/2( )
Find B by taking the integral over the infinite line:

5 Mot zdy -
B == — (—k
4 . ($2+y2)3/2( )

rsin(theta)

m}

F



Integrate (I used Wolfram|Alpha) to get:

5 oMol y >
B =kt [ (—h) (7)
/2 2
Ar | zy/x +vy 0
The indefinite integral evaluates to: _
5 _ Mot , 2
B=_—(-k) (8)

2rx

We can confirm this using Ampere’s Law (left as an exercise to the reader...)



