The Volume V

As we might expect from out knowledge about how to specify a
point 7 (3 equalities), a contour € (2 equalities and 1 inequality),
and a surface S (1 equality and 2 inequalities), a volume V is
defined by 3 inequalities.

Cartesian

The inequalities:

Cx1 S X < Cx2 G1 =Y =62 Cs1 S Z < Cpp

define a rectangular volume, whose sides are parallel to the x-y,
y-z, and x-z planes.

The differential volume dv used for constructing this Cartesian
volume is:

dv =dx dy dz
Cylindrical
The inequalities:
1 < p <62 Cs1 < O < Cp2 €1 < Z< 6y

defines a cylinder, or some subsection thereof (e.g. a tube!).



The differential volume dv is used for constructing this
cylindrical volume is:

av=p dp d¢ dz

Spherical
The equations:

c1 < r<co <0< ¢ Co1 < @ < Gy

defines a sphere, or some subsection thereof (e.g., an “orange
slice" 1.

The differential volume dv used for constructing this spherical
volume is:
dv = r®sinf dr do dé

* Note that the three inequalities become the limits of
integration for a volume integral. For example, integrating over
a spherical volume would result in an integral of the form:

Cp2 G2 Cr2

fffg(’")d"—fffg(r)r sing drd6dy

Cs1 Gp1 Cp1

For this example, if the scalar field g(r) is not expressed in

terms of spherical coordinates, it must first be transformed
before the integral can be explicitly evaluated.



* Note also that we can construct complex volumes by
combining the simple volumes discussed here.
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