
Problem 1

Problem 2

For this problem we have 3 different regions; it best to be approached as changing
the current enclosed for each region, and using the following relation derived
from Ampere’s law:

Bφ =
µoIencl

2πr
(1)

So, for the first region (r¡a), we end up with the following enclosed current:

Iencl =
r2

a2
I (2)

Which results in the following equation for the B-field:

Bφ =
µoIr

2πa2
(3)

For the following region (a¡r¡b), the enclosed current is equal to I, so its just an
easy substitution. The last region is bit tricky and its enclosed current is the
following:

Iencl = I

(
1 − π(r2 − b2)

π(c2 − b2)

)
(4)

which when subbed into the equation gives the following:

Bφ =
µoI

2πr

(
c2 − r2

c2 − b2

)
(5)

Problem 3

This problem involves a lot of Biot-Savart in different scenarios. The general
form of Biot-Savart is as follows:

dB =
µoI

4π

(
dl′ ×R

R3

)
(6)
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Now for the last one we can approximate the contribution from the 2 line
segments through Ampere’s law and treating them as infinitely long. The por-
tion from the arc can be dealt with using Biot-Savart and an integral from 0−π,
which results in the following equation:

B =
µoI

4π
âz (7)

Now, putting them together:

B =
µoI

2a

(
1

2
+

1

π

)
âz (8)
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Problem 4

Problem 5
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