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TopIcS
Differential length area and volume,

line surface and volume integrals,

del operator,
gradient of a scalar




~DIFFEREN
AND VOLUME

A. Cartesian Coordinates
dl = dxa, + dya, + dza,

dS = dy dz a,
dxdz a,
dz dy a,

dv = dx dy dz




(a) (b} (e
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(a)dS = dydza,, (b)dS = dxdza,, (0)dS = dxdya,




Cylindrical Coordinates

(1) Differential displacement is given by

dl =dpa, + pdpa, + dza,

(2) Differential normal area is given by

dS = pdo dza,
dﬂdﬂﬂ¢
p do dp a,

(3) Differential volume is given by

|
dv = pdpdpdz |




Spherical Coordinates

(1) The differential displacement is

dl =dra, + rdfa; + rsinf de¢ a,

(2) The differential normal area is

dS = r*sin 8 df dop a,
rsin @ dr d¢ ag
rdrdfa,

(3) The differential volume is

dv = r*sin 0 dr df do
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(a)dS = r°sin6 df d¢ a,, (b) dS = rsin b drd¢ a,,
(c) dS = rdrdfa,




