Electromagnetism

For electric fieldE and charge density, Maxwell says
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Integrate both sides over volunie
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where() Is the total charge in volumg - Gauss’ Law - equivalent to Maxwell
equation.
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Linelntegrals

Integrate a function along some defined path.
Example: Calculate the work done by a force acing on a particle movimg o

particular path.
dl i1s the element of path - direction of gives the direction ahgaagnitude

gives the length of element- Analogousdd.
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dW is the work done by forcé’ on a particle moving frone to r + dl - forcex
distance along direction of force - so

dW = |F| cos@|dl|
aw = LI-di

So the total amount of work done in moving frafnto B is

B
Wz/E-ﬂ
A

In general the work depends on path taken fréno B.

If it doesnot , the force is said to be conservative.

Note thatF’ is a function ofz, y andz and so varies along the path.
ffﬂ-ﬂ Is alineintegral.

whered! = dxi + dyj + dzk.

Example )
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