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1 —cos2 1 2
Trig: sin?z +cos’z =1 sec?z=1+tan’z sin’z = % cos’z = $
Angle x: 0,27 5 T 3 5 %’r %’r %’r m 37”
S 1 V2 V3 V3 V2 1
) 3 2 1 -1 -2 -3
tanz: O @ 1 V3 undef -3 -1 7T\/§ 0 undef
Line: v =z, +at y=y,+bt z=2z,+ct where the direction vector is (a,b, c)
Plane: a(z — z,) + b(y — yo) + c(2z — 2,) = 0 where n = (a, b, c)
Quadric Surfaces: * note: if a = b = ¢, then the ellipsoid is a sphere.
2 2 2 2 2 2
Ellipsoid: * x— + Ly Z— =1 Hyperboloid of One Sheet: x— + L2 2
b2 b2 2
. 72 2 L2 $2 2 L2
Hyperboloid of Two Sheets: —3 ?;—2 + 2= 1 Cone: o + ?;—2 ==
. . 2y oz . . 22y 2
Elliptic Paraboloid: ~— + = = — Hyperbolic Paraboloid: — — = = —
2 ¢ a? b ¢
Coordinate Conversmn: From Cylindrical to Rectangular: x =rcosf y=rsinf z=z2
From Rectangular to Cylindrical: 7% = 2% +y® tanf = LA —
x
From Spherical to Rectangular: x = psin ¢ cos 6 y = psin ¢sinf z = pcos ¢
From Rectangular to Spherical: p? = % + ¢y + 2? tanf = Yy ¢ = cos™ ! (;)
xX /1‘2 +y2 + 2,2
From Spherical to Cylindrical: r = psin¢ =10 Z = pcoso
From Cylindrical to Spherical: p*> =r2+22 0 =46 =cos™ ! (#)
y P p ¢ Ny
Jacobian for Polar and Cylindrical integration: r, for Spherical integration: p?sin ¢
') T'(t)
Useful Formulas: T(t) = N(t) = 775 B(t) = T(t) x N(t)
[l ()l 1T ()]
. b . b T/ t / t 1 t 1
S 1. M (] B L T
[a] lall I @) I @l (1+ [/ ()]?)?
Duf=Vf-u where uis a unit vector, a=arT+ayN where ar =a-T ay = |axT|

Gradients: Vf(z,y) = foi+ f,] Vi(z,y,2) = fai+ fi + f2k
Linearization: L(z,y) = f(a,b) + fz(a,b)(x —a) + f,(a,b)(y — b)
L(z,y,2) = f(a,b,¢) + fa(a, b, ¢)(x — a) + fy(a,b,¢)(y = b) + fz(a,b,¢)(2 — ¢)

0 0
Total Differential: dz = f,(a,b)dz + f,(a,b)dy = édz + 8_Zdy
dw = fy(a,b,c)dx + fy(a,b,c)dy + f.(a,b,c)dz = g—igdz + Z—Zdy + g—fdz
or or
Implicit Function Thm: For F(z,y,z) =0 g_; - _% Z_Z — _é;:;



Second Partials Test: D(a,b) = fiz(a,b)fyy(a,b) — [fuy(a,b)]?

a. If D >0 and f,;;(a,b) > 0, then f(a,b) is a local minimum.

b. If D > 0 and fy,(a,b) <0, then f(a,b) is a local maximum.

c. If D <0 then (a,b) gives a saddle point of f. If D = 0 this test is inconclusive.
Arc Length for a curve C given by r(t)=z(t)i+y(t)j+2()k a<t<b:

:/\/(Z_f)+ (%)+ (%)ﬁ: / I (1)l

Line Integral for a scalar function f;

| rwvaas= [ bf<:c<t>,y<t>,z<t>>\/ (&) (2) 4 (%) - /bf (@) (1) |

b
Line Integral for Vector Field F: / F.ds = / F.-Tds = / F(r '(t) dt
c

Fundamental Theorem for Line Integrals/ Vf-dr= f(r(b)— f(r(a))

OR _0Q 0P _OR 8Q oP

Component Test for Conservative Force Fields: 8_y =25, 9 9% AN &t 8_y
OR 0QY, oP OR), 0Q 0P
cur VX (8y 82)1+(82 8:t)‘]+(8:t 8y)

o 9Q oR
or Oy 0z

GreensTheorem:de:t—i—Qdy—// (——88—P>dA
Y

divF = V.F =

2 2
Area of a surface given by z = g(x,y), (z,y) € D: A(S) = // \/(@> + (@) +1dA
D Ox dy

Area of smooth surface S parameterized by r(u,v)= z(u,v)i + y(u,v)j + z(u,v)k (u,v) € D is

given by A(S) = // |ty X1, ||dA
D

Surface Integral for a surface given by z = g(:t y):

0z 9z\°
f:ty, ds = f:tyg:ty) + — ) +1dA

ox oy

Surface Integral for a surface parameterized by r(u,v) = x(u,v)i + y(u,v)j + z(u,v)k

(u,v) € D

// flz,y,2)dS = // fr(u,v))||ry X1y || dA

s D
Stokes’ Theorem :f F -dr:// curl F -dS:// curl F - ndS
c s s
Divergence Theorem : // F - dS://F -ndS:/// div F dV
s s E




