Miscellaneous Expressions and Results

Second Derivative Test. Test depends on sign of D and of f,,.
D = (fm)(fyy) - (fxy)2

Polar Coordinates. z = rcos(6); y = rsin(f)

dA = rdrdf

Cylindrical Coordinates. x = rcos(); y = rsin(f); z = z

dV = rdrdfdz

Spherical Coordinates. = = psin(¢) cos(d); y = psin(¢)sin(f); z = pcos()
dV = p*sin(¢)dpdodd

General Coordinates in 2-d.

a4 = 125900,
O(u,v)
where
8(x,y) - Ty Ty
O(u,v) Yu Yo
General Coordinates in 3-d. 3
av = 12882
O(u,v,w)
where
8(x,y,z) Iu xv xw
Y Yu Yo Yw
O(u, v, w) o

Surface Area. Area element of the portion of the graph z = f(z,y) which lies over the rectangle

dxdy
dA = 1+ f2+ f2dzdy

L) dr = ) - £((@)

where the curve C' is the curve given by r(t) where a <t <b.

Fundamental Theorem:

Green’s Theorem: F = (P, Q) is a vector field.

%CdejLQdy = //D(Qx—Py)dA

%CF-dr = //Dcurl(F)-lAch

where C' is the positively oriented boundary of the 2-dimensional region D.



Stokes’ Theorem: F = (P,Q, R) is a vector field.

F-dr = // curl(F) - dS
oS S

where 0S is the positively oriented boundary of the oriented surface S in 3-dimensional space.

Divergence Theorem: F = (P, (), R) is a vector field.

{fr-as = ///Ediv(F)dV

where OF is the positively oriented boundary of the 3-dimensional region F.

Surface area elements:

or Or

dS = % X % dudv
and 5 5
r r

dS = |au X % dudv

where the surface has parametric description r(u,v) = (z(u,v), y(u,v), z(u,v)).

o 0 0
V= <aaya>

can operate on functions (grad), and on vector fields either like a dot product (div) or like a cross
product (curl).

Vector differential operator:



