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Chapter 1: Vector Analysis

v Vector Algebra

v Differential Calculus

v Integral Calculus

v Curvilinear Coordinates

v The Dirac Delta Function

v The Theory of Vector Fields
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Cylindrical Coordinates
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Unit Vectors

¢l = —Sinp % - CoSIp Y
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Note that $ and ¢ are not constant, e.g. 96 )
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Cylindrical Coordinates

Infinitesimal Displacement

d
d

— s SE=dly p=dly7
dssEsAdpp - dzz
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Infinitesimal Surface (it depends on orientation)
dd, = dlsdl,Zz = sdsd¢ Z (z is constant)
ddy = dlgdl,¢ = dsdz¢p (¢ is constant)
dds = dlydl,$ = sdzdps (s is constant)
Infinitesimal Volume

dt = sdsd¢dz
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Spherical Coordinates
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Note that 7, 0 and ¢ are not constant, e.g. e 0
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Spherical Coordinates

Infinitesimal Displacement

d
d

leTa -r dlgé -r dl(pQB (r+dr,0+d0, ¢p+d¢
drr rdoo T sinedo o

[
[

Infinitesimal Surface (it depends on orientation)
dd, = dlgdlyf = r*sin0 dOd¢t (r is constant)
ddg = dl,dly,6 = rsin@drddpd (6 is constant)
ddg = dl.dlyp = rdrd8¢ (¢ is constant)

Infinitesimal Volume

dt = r?sin 0 drd@d¢
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