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Lecture Notes 1, 2/4/03

Figures from Zahn, Markus. Figs. 1.13-1.1.17, 1.19 (@) and (b), 1.23, 1.20, 2.19, 3.12 (a). Electromagnetic Field Theory:
A Problem Solving Approach. Robert E. Krieger Publishing Company, Florida, 1987. Used with permission.
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Figure 1-14 The flux of a vector A through the closed surface S is given by the
surface integral of the component of A perpendicular to the surface S. The differential
vector surface area element dS is in the direction of the unit normal n.

Figure 1-13  The net flux through a closed surface tells us whether there is a source or
sink within an enclosed volume.
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Figure 1-15 Infnitesimal rectangular volume used to define the divergence of a
vector.
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Figure 1-17 Nonzero contributions to the flux of a vector are only obtained across

those surfaces that bound the outside of a volume. (a) Within the volume the flux - \/
leaving one incremental volume just enters the adjacent volume where (b) the out-

going normals to the common surface separating the volumes are in opposite direc-

tions.
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Figure 1-19 (a) Infinitesimal rectangular contour used to define the circulation.
(6) The right-hand rule determines the positive direction perpendicular to a contour. 7~~~ "7 = "
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Figure 1-23 Many incremental line contours distributed over any surface, have
nonzero contribution to the circulation only along those parts ol the surface on the

boundary contour L.

No circulation Nonzero circulation

Figure 1-20 A fAluid witha \{eloci(y field that has a curl tends to turn the paddle wheel.
The _curl component found is in the same direction as the thumb when the fingers of
the right hand are curled in the direction of rotation.
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Figure 2.19 Gauss’s law applied to a differential sized pill-box surface enclosing some
surface charge shows that the normal component of &,E is discontinuous in the surface
charge density.
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Figure 3-12 (a) Stokes' law applicd to a line integral about an interface of dis-
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