APPM 2350 — BASIC TABLE

The Frenet Formulas
_dT_|v><a| _d_B ﬂ_ dB

s | T lv|? TS ds ’ ds

The Decomposition of Acceleration
a(t):aTT+aNN, atT = ——
Linear Approximations

1
Error [E(x,y)| < gM(Jx — ol + |y —wol)*,  where | fc|, [yl [ fyl, [yl < M

Second Derivative Test
Suppose fx and fy are continuous in a disk centered at (a, b) and fx(a,b) = fy(a,b) = 0.

L If fuxfyy — fry > 0 and fux < 0 at (a,b), then f has a local maximum at (a, b);
2. If fuxfyy — fay > 0 and fux > 0 at (a,b), then f has a local minimum at (a, b);

3. If fuxfyy — fzy <0 at (a,b), then f has a saddle at (a,b).

Lagrange Multipliers
V[ =AVy, g=0

Taylor’s Formula (about z =0, y = 0)

f(0,0) + {fx(0,0)z + fy(0,0)y} + % { Fox(0,002% + 26y (0, 0)zy + fyy (0,007} + - --

Moments and Centers of Mass (for three dimensional solids)

_ . Myz_ 1
T M///Rxé(x,y,z)dv,
g o= 2= [ [ty )av

i :%///Rzé(x,y,z)dV.

Center of mass

Sz

Moments of Inertia
I :///R(y2+z2)(5(:v,y, z)dV, I, :///R(z%—asz)é(a:,y,z) av, I, :///R(:E?erQ)(S(:E,y,z) dv

Radii of Gyration

Ry = /LM, R,=\/I,/M, R,=\/I,/M



Polar Coordinates

x =rcosb, y =rsinb, r? = 2%+ o dA = dxdy = rdrdf

Spherical and Cylindrical Coordinates

Cylindrical to | Spherical to | Spherical to
Rectangular | Cylindrical | Rectangular

x =rcosf r=psing | x = psingcosb
y =rsind z=pcos¢ |y=psingsinf
y = 0=20 2z = pcos o

dV =drdydz = dzrdrdf = p*sin ¢ dp dep df

Substitutions in Multiple Integrals

//Rf(x,y)dxdyz//Gf(x(u,v),y(u,v))|J(u,v)|dudv, J(u,v):%%_%%

Green’s Theorem

Flux = ]{F nds-j{Mdy Nda:—//dldeA // ((’3M (9]\7) dA

Circulation = ]{F dr—]{ de+Ndy—// curl F - kdA = // (W_@(;W) dA
Y

Surface Integrals

do = \/1+hi+h}dA for the surface z = h(x,y),

IV /]
dA
IVf-pl

for the surface f(z,y,2) = ¢,

Surface area = // do, FluX:/ F -ndo
S s

j{F~dr://curlF-ﬁda
c s

The Divergence Theorem (Gauss’s Theorem)

//SF-ﬁda:///DdideV

Stokes’s Theorem



