Formulas

Regular
Vr+0

Cylindrical Coordinates
X = rcoso0, y = rsind,
dV = dzdA = rdrdf8dz

Z=12Z

Spherical Coordinates
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Total Mass

M= fﬂT 6(x,y,2)dV
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Surface Area (in R3)

Parameterize Surface R using:
r(u,v) = (x(u,v),yW,v),z(u,v))

SA = ff ds = f |1 X 7, |dudv
R R
If r(x,y) = (%, f(x,¥)), then

1y X1, = (=fu —f, 1), and so

SA=-UR dS=-UR /fxz+fy2+1dudv

Cross Product
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* Direction = right-hand rule*

nXm=-mxn
pXx(ag+bt)=a@xq§) +b@x7)

Line Integral
Parameterize C using:

r(t) = (x(0), y(®)),
ty
f F-dr = f F(r()) - r'(t)dt
c t
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Conservative Vector Field

If F(x,y,2) = _V.>f(x, v,2),
F(x,y,z) =2 conservative vector field
fx,y,z) 2 potential function of F

- curl(F) = curl(Vf) = 0
- Fund. Th of Line Integrals
If C is a curve from point a to point b

fc F-dr = f(b) - f(a)

Green’s Theorem
Given a region R bounded by a simple, closed curve dR
(clockwise), and F(x,y) = (P(x,y),Q(x,y)), then

L F-dr = ff curl(F)dA
R R

Flux Through a Surface

Flux Integral through (outward) a region M:
Paramterize M using:
r(wv) = (x(u,v),y(W,v),z(u, v))
n is the unit vector normal to the surface at a point

= TuXty S = |r, X 1,|dudv

[Ty x|’

ﬂM Frnds = ﬂM Frwv) '%Im x 1,|dudv
= f f F(r(wv))- (1, X 1,)dudv
M

The Divergence Theorem
OR is a ccpr-surface, without boundary, bounding a
region R (outwards):

ffa Fonas = (|| aw@ar
R R

“The Flux through a boundary is the sum of all sources
and sinks within the bounded region”

Stokes’ Theorem

Given a ccpr-surface M with a boundary M, oriented
such that the surface is on the left of the positive
direction of the curve, then

L F-dr=ff curl(F) -ndS
M M

Basic Derivatives

d
—(f+g)=f’+g’
d

dx *g)=f'g+fg
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I (x"a) = ax

%(eax) — aeax
1
a(ln ®) = p

d
a(f(g(x)) =g *f'(9)

;—x(sin X) = cosx
;—x(cos x) = —sinx
%(tan x) = sec®x
%(CSCX) = —cscxcotx
%(sec X) =secxtanx
%(Cotx) = —csc?x
;—x(sin_1 x) = \/li—xz
;—x(cos_1 x) = \/1}%
—(tan'x) = 1 +x2
d—(csc_ x) = |x|x/xz—
p) sec™lx lem
-1
—(cot™1x) = 52

Trigonometric Identities
sin?(8) + cos?(8) = 1
sin(20) = 2sin(0)cos(0)
cos(20) = cos?(8) — sin?(0)
= 2cos?(8) — 1
=1 — 2sin?(0)
sin(4 + B) = sin(4) cos(B) + sin(B) cos(4)
cos(A + B) = cos(A) cos(B) — sin(4) sin (B)
tan?(0) = sec?(8) — 1

Chain Rule for Partial Derivatives
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Divergence

- 1
div(F) =V-F = lim —jg F - Adr
A y)—0 |A(x,y)| c
Curl
. . 1
curl(F)=VXF = lim jg F-dr
A(X,J')_’OlA(x,y)l c










