FORMULAS
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—sinz =cosx, —cosT = —sinx
dx dx

d

—a®* =d*lna, —z" =na™!

dx dx

a-b = |a||b|cosf
la x b| = |a||b]| sin
r(t) =ro+tv

The distance from P(x1,y1,21) to ax +by+cz+d =0is
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, F=Pi+Qj+ Rk

D= foufyy— f2, D >0 and f,, > 0 implies local min

xy?

D >0 and f,, <0 implies local max
D < 0 implies saddle

[ Jaf(@,y)dA= [ [ f(rcosf,rsind)rdrdd

CENTER OF MASS - 2 DIMENSIONS

mass=m://p(x,y)dA
D
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My://[)xp(xawdfla i
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CENTER OF MASS - 3 DIMENSIONS

mass=m = [ [ [ ofe.y.z)av
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CENTER OF MASS - A WIRE IN THE PLANE

mass =m = [ p(z,y)ds
c

M,
M, = ds, 7=
y C:vp(fv,y) s T=—
M,
My = | yp(z,y)ds, §=—
C m

CYLINDRICAL COORDINATES:
r=rcosl, y=rsinf, z =z, dV =rdrdbdz.

SPHERICAL COORDINATES:
x=psingcosl, y=psingsinf, z = p cos¢p, dV = p?sin ¢ dpdfde.



CHANGE OF VARIABLES:

[ fawasay= [ [ f(x(u,m,y(u,v))\

SURFACE AREA:
A(S):// Ity x 14| dA
D

02\ 2 02\ 2
—/N”(a—x) +<a—y) !
GREEN’S THEOREM:

/cde_i_Qdy://z)(%_g_g) dA

SURFACE INTEGRALS:

//SF'ndS://F dS = // (1, % 1,) dA

dS = (r, xr,)dA, dS =|r, x1,|dA, n= r, X r,

v, X 1,

Be careful with the next formula. It’s only valid when the surface is the graph of z = g(x,y).

JARCE //(p__ y+R>dA

STOKES’ THEOREM:

F~dr://cur1F~dS
C S

THE DIVERGENCE THEOREM:

[ [Feas=[ [ [ avwav



