MTH 234

Vectors in Space ‘ ‘ Curves and Planes in Space

Suppose u = (uy, ug, uz) and v = (v, vz, vs): e Line parallel to v: r(t) =ro+tv

e Unit Vectors: e Plane normal to n = (a, b, ¢):
=(1,0,0)
j=1(0,1,0) a(z — o) +b(y — yo) +c(z —2) =0
k =(0,0,1) e Arc Length of curve r(¢t) for t € [a, b].
e Length of vector u / e (4)] dt

| = Vur? + ug® + us?
e Unit Tangent Vector of curve r(t)

e Dot Product: /(¢)

U-V = u v + Ugs + U3Vs ' (t)]

= |ul|v|cos @

More on Surfaces

e Cross Product:
i j k e Directional Derivative: D,f(z,y) =V f-u

uUuXxXvVv=|U Uy U3 . .
e Second Derivative Test Suppose

vt s fz(a,b) =0 and fy(a,b) = 0. Let
e Vector Projection: proj,v = Tu|; u D = fr(a,b) fyy(a,b) — [fuy(a,b)]?
(a) If D > 0 and f,.(a,b) > 0, then f(a,b)
Partial Derivatives is a local minimum.
(b) If D > 0 and f,.(a,b) <0, then f(a,b)
e Chain Rule: Suppose z = f(z,y) and is a local maximum.
tzh: g(t) and y = h(t) are all differentiable (c¢) If D <0 then f(a,b) is a saddle point.
en
dz 0 of dx of dy
At Oz dt + o Oy at ‘ Geometry / Trigonometry ‘
R
e Area of an elllpse —+ 5 2 =1is A=mab

e sin’z = 1(1 — cos2x)

2

o cos®x = 5(1+ cos2x)

N[

e sin(2z) = 2sinx cosx
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Multiple Integrals

Additional Definitions

e Area: A(D) — //D 1 dA

e Volume: V(E) = ///El av

Polar/Cylindrical

curl(F) =V x F
div(F) =V -F

F is conservative if curl(F) = 0

e Transformations

r2 = % 4 g
x =rcosf
y =rsinf

y/x = tanf

° //Df(x,y) dA://Df(rcose,rsiHG)rdrdH
. //Ef(x,y,z) v —

/ f(rcosf,rsinb, z) rdzdrdf
E

Line Integrals

Spherical

Fundamental Theorem of Line Integrals
[ 9= ) frta)

Green’s Theorem (Tangential Form)

/CdeJery://D(Qx—Py)dA

Green’s Theorem (Normal Form)

/dey—Qd:E://D(Px‘l'Qy)dA

e Transformations

x = psin ¢ cos
Yy = psin¢sinf
Z = pcos¢

p2:x2+y2+z2

° //Ef(x,y,z) dv =

// f(psin ¢ cos b, psin ¢sin b, p cos ¢)(p? sin ¢) dp do df
E

Integrals over Surfaces

Stokes’ Theorem

/F-dr://curlF-dS
c s

Divergence Theorem

//SF-dS:///EdiVFdV



