Math 291 Spring 2006: Formulas for Exam #2

a-b =|al|lblcos(f) and |a x b|=|a||b|sin(f)
The area of a parallelogram spanned by a and b is |a x b].
The volume of a parallelepiped spanned by a, b, and c is |a- (b x c)|.
The tangent plane to F(z,y,z) = K at (a,b,¢) is: VF(a,b,c) - {(x —a,y — b,z — c) = 0.

vf(x’y7z) - <f$(x7y72)7 fy(x7y7z>a fz(x7y72)> and Duf(l‘7y7 Z) = vf(l‘7ya Z) -u
t
Arc length from a to t is given by the function s(t) = / |v'(u)| du. Thus §'(t) = |r/(t)].

r'(f)
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Suppose that a large object of mass M is located at the origin and an object of mass m

is located at the point (x,y,z). Then the gravatational force of M on m is F(z,y,z) =

— MG (1 4 z) where G is the gravatational constant
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CENTER OF MASS - 3 DIMENSIONS

1
mass = m = /// p(x,y,z)dV (Z,9,2) = (Myz,Mm,M v)
E

Myz=///Exp(x,y,Z)dV, Mm=///Eyp(x,y,Z)dV, Mxyz///Ezp(w,y,Z)dV

CENTER OF MASS - A WIRE IN THE PLANE

mass = m = / x,y)ds (Z,9) = l(]Wy,M)

T,y
M, = /ﬁpxy M, /yp:vy

POLAR: © =rcos(f), y=rsin(d), dA=rdrdf
CYLINDRICAL: z = rcos(), y=rsin(fd), z=z, dV =rdrdfdz
SPHERICAL: z = psin(¢) cos(d), y = psin(¢)sin(f), z = pcos(¢), dV = p*sin(¢) dpdfde

CHANGE OF VARIABLES:

//fxydxdy—//f x(u,v) uv))’gézv;
// f(z,y,z dxdydz—///f x(u, v, w) (uvw)z(uvw))‘g((ugw%

ds = |0’ (t)|dt  dx = 2'(t)dt /F'dr:/F-Tds
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GREEN’S THEOREM: / Pdr+ Qdy = // 0@ _or dA = // curl(F) -kdA
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