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Lecture Content

*Example 5.6, Problem 5.8
(Magnetostatics)

Student Assignment:

*Problem 5.9, 5.10
(Magnetostatics)



Example 5.6

Find the magnetic field a distance z above the center of a circular loop of radius R, which
carries a steady current / (Fig. 5.21).

Formula Used:
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Mentally split the whole circular wire into small elements, Each element
i produces the magnetic field 4B

B C
o
o o [ _ldv] |
=_I . . ®
[ A [ 22

cos @

And direction of magnetic field dB is from point P
to space making an anglef@ with the Z axis.

dB for opposite
side of eI<11ent

Vertical components of all elements are towards the Z direction
and horizontal components of all elements are cancelled to each

Another. So all components along axis are added i.e.
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B(z) = f—cosé’

22 and cos@are constant can be taken out of integral.

B cosﬂf ,
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From the figure 1

fdr is the length of circular wire =27R we get value of
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Problem 5.8

(a) Find the magnetic field at the center of a square loop, which carries a steady current /. 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 current /. 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 — 00,

Formulas Used Ny
B = £0 ——(sin 6> — sinBy).
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r

1 -1
sin01 = \/_E , sin01 = ﬁ 0
1 p—
- Hol (1+1) For one side
4mR M2 /2




For four side, Result is multiplied with 4

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




For Polygon
z=R, 6= -6, =
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B =72 sin(x/n).

For n sides, Total magnetic field will be n times
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(c) Check that your formula reduces to the field at the center of a circular loop, in the limit
n — 00,

(c) For small 8, sinf ~ 0. So as n — oo,
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The more the numbers of sides of Polygon,
the smaller the angles 8, and 6, willbe.










