Formula Sheet for Math 200, Section 102, Fall 2015

<a1,a2,a3> . <bl,b2,b3> = albl + a2b2 + agbg = |a| ‘b| cos b
. a-b a-b
proj,b=|-—%)a=(——) a

|a|? a-a

a1 a bi b

Det(a, b) = bl bg = a1b2 — CLle = — a1 ap = —Det(b,a)
a]; ag as

Det(a,b,c) = bl b2 b3 = ax b2 b3 - bl b3 + a3 bl b2

C2 C3 c1 C3 c1 C2
Ccl C2 C3

Det(a,b,c):a-<b2 b3,—b1 b?’,bl b2>:a-(bxc).

C2 C3 c1 c3l'lcr c2
b><c:<b2 b37_b1 53751 52>
C2 (3 1 3 1 C2

|b x c| = |b||c]||sin |

Det(a,b,c) = —Det(b,a,c) so a-(bxc)=-b-(axc)
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r=u1x9+at, y=1yo+bt, z =25+ ct,
ro+tv, (1—t)ro+tr;
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Distance from a point P(z1,y1,21) to the plane axz + by + cz+d =0 is

D:|ax1+by1+czl+d]/ a? + b2 + 2.
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1/2 = sin(30°) = sin(7w/6) = cos(60°) = cos(7/3)
1/V2 = sin(45°) = sin(m/4) = cos(45°) = cos(7/4)
V3/2 = cos(30°) = cos(/6) = sin(60°) = sin(r/3)

2

cos(2a) =1 — 2sin® a = 2cos’ o — 1

L(z,y) = f(a,b)+ fu(a,b)(x —a)+  fy(a,b)(y — )
f(x,y) — f(wo,90) =2 — 20 = fal(wo,y0)(x —x0) +fy(z0,%0)(¥ — v0)

Af=A0Az=  fo(wo,y0)Ax  +fy(wo,y0)Ay
df = dz = Jz(z0,0) dx +fy (o, yo) dy
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Directional derivative (u a unit vector):

Dyf=Vf-u= <fmafy7fz>‘u

Fy (0,90, 20)(x — x0) + Fy(x0, Y0, 20) (¥ — Y0) + F=(T0,Y0,20)(z — 20) =0

fzma D= foczfyy - (fzy)2
Local min: f; > 0, D > 0; local max: fz, < 0, D > 0; saddle: D < 0;
degenerate/indeterminate: D = 0.

Lagrange multipliers to maximize/minimize f = f(x,y) or f = f(z,vy, 2)
subject to g = C' = Constant where g = g(z,y) or g = g(z,y, 2):

Vf=AVg(, g=0C).

Mass and centre of mass, density p = p(z,y):

m=[ [ sewaa z=q/m [ [ apepar g=am [ [ wofenia

Polar/cylindrical coordinates: x = rcosf, y = rsin6,
dA=drdy=rdrdf, dV =drdydz=rdzdrdf

Spherical (like polar in x, y with radius r = psin ¢, z = pcos ¢, so ¢ measures
angle with positive z-axis, 0 < ¢ < 7 = 180°):

z = (psing)cosf, y=(psing)sinf, z=pcos¢, dV = p’sinpdpdhde



