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Ampere's Circuital Law

Ampere's circuital law states that the line integral of the magnetic field
around a closed path is the net current enclosed by this path. Mathematically,

R (3.8)

The total current | enc can be written as,
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By applying Stoke's theorem, we can write
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which is the Ampere's law in the point form.

Estimation of Magnetic field intensity for straight and circular
conductors:

We illustrate the application of Ampere's Law with some examples.

We compute magnetic field due to an infinitely long thin
currept carrying conductor as shown in Fig. 2.1. Using
Ampere's Law, we consider the close path to be a circle of
radius

If we consider a small current §leméf¥=’ 42 s perpendicular to the
plane
g7 E= i 7
contalnlngdé)oth a%'ld“m“‘:I . Therefore only i component of
that

will be presentis= 4,4,
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By applying Ampere's law we can write,
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Therefore, 7% which is same as equation (3.7)
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Fig. 2.1: Magnetic field due to an infinite thin
current carryingconductor
(www.brainkart.com/subject/Electromagnetic-Theory 206/)

We consider the cross section of an infinitely long coaxial
conductor, the inner conductor c%[rying a current | and outer
conductor carrying current - | as shown in figure 2.2. We
compute the magnetic field as a function of as follows:
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Fig. 2.2: Coaxial conductor carrying equal and opposite

(www.brainkart.com/subject/Electromagnetic-Theory 206/)
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