polar coordinates, the divergence was found to be div(F£) = f, + ~f + tge.
All these results are predicated on the unit basis vectors e, and ep. Using this convention

fons,

g’- if‘,-\}‘ o Toont. 72 éwt:s -J of(/g_ /G Q. Lo /! for basi_s vef:tors, Tablle: 22.2 lists expressions for‘div., grad, curl, and laplaciaz.l in Cartesian
Saase and cylindrical coordinates, where e, = k. Expressions for these operators in polar coor-
dinates can be deduced from those in cylindrical coordinates. In Table 22.3, these same
operators are listed for the two different versions of spherical coordinates found in the
11.7.10  Derive Eq. (11.174): literature.

j Jm@)J () dx = 0, " |
— m,n = 0. System Cartesian Cylindrical

@ 11.7.11  Derive Eq. (11.175): | |
| r . n Basis ij k e, e e =k

2
: x)|“dx = .
e L/l 2n + 1 X x = rcos(6)
o Coordinates y y = r sin(8)
' z 7=z
Abﬁ? i (\S | ‘f%“-@ sp @M\C@Q . 5@@”@{? U
HIVE, (/ 4 s : rad x 1 "
\ . e | g u -
3 = | = : ¥ Hp
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14.3.1 Develop the Fourier series representation of : div
‘ _ Lop A
P _r=wt=0, | V-F S ¥ &yt h A
m @ — sin ct, O<wt=<m - ; j K € e €: “he — (rg): ]
¥ This is the output of a simple half-wave rectifier. It is also an approximation = - curl 3 hy = & g 5 g : !
of the solar thermal effect that produces ‘‘tides’’ in the atmosphere. ' : PP e Je—hx z 2 = fo—hy
‘ ! VxF ; Y h-c g\'"_f}’ ar 96 dz (rg)l fB
1 1 2 = 3 ; g ’
ANS. f(t) = — ~+ —sin wt — — cozs nwt ? forg ok A
2 Tn=2,4,6.. N —1 -
even laplacian e e 41 (ru,), L
) Plot o wnunber o derw.  im Vi o Ty T r
FOuer  fepea oo Ff (vok (ie Fly . . o .
- TABLE 22.2  Vector operators in Cartesian and cylindrical coordinates
§ e .Sré’oc./[cg M 7 1, (/%{/éww{f/ {{, &
(‘C\Q_ (L) v g
Wit erear feqls  JO w0 Y ’ - Symbols for the unit basis vectors in each system are provided in the order in which
. the basis vectors are used. Hence, in each coordinate system, vectors are of the form F =
14.3.2 A sawtooth wave is given by fe; + ge, + hes, where the ordering 1, 2, 3 is determined by the way the basis vectors are
@ fO=x, -m<x<m. listed in the tables. For each system the gradient vector is given as a column vector. It is
Show that therefore essential that the order of the basis vectors be known. For each system the curl
( n+1 ‘
) =2 Z sin nx.
n=1
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