MVEbH15 Formula sheet

. c[fds:ff(r(t))\/x/(t)2+y’(t)2+z’(t)2dt

b b

. fF dr = f(F(r(t)) () dt = [ P(r(t)'(t) + Q(r(6)y/'(t) + R(r(t)2'(t)) di

a

o ffde fff r(u,v))|r,(u,v) X r,(u,v)|dA

o ffF dS = ffF ru(u v) X ry(u,v))dA or
ff F-dS= ff F(r - (ry(u,v) x r,(u,v))dA, depending on the orientation of
S.

e If a surface S is the graph of a function z = g¢(z,y); that is, S is given by the
parametric equations * = z, y = y and z = g(z,y), then the upward normal (non-
normalized) is

dg. 0y,

ry(z,y) X ry(z,y) = e (9_y j+k
e Green'’s Theorem: [F - dr = ff(%—g - %—5) dA
c D

e Stokes Theorem: [F - dr = [[culF -dS
C S
e Divergence Theorem [[F-dS = [[[divFdV
s E
e Integration by parts in 2D: [[ ¢V -FdA = [¢F -nds— [[F-V¢dA
0 r 0

e Integration by parts in 3D: [[[ ¢V -FdV = [[¢F -ndS — [[[F-V¢odV
O r O

dv

e Change of variables: [[[ f(x,y,2)dV = [[[ f(z(u,v,w),y(u, v, w), z(u,v,w)) ‘g((jgfu))

—

e Polar coordinates: x = rcosf, y = rsin6, g((f’oy) =r

e Spherical coordinates: x = rsin¢cosf, y = rsin¢sinf, z = rcos ¢,
oz, y, 2)
a(r, ¢,0)

e For a sphere centered at the origin, with radius a written in spherical coordinates
r(¢,0) = asingcosfi—+ asingsindj+ acospk:

ry X rg = asin¢gr(e,d)

Ity x 19| = a*sin ¢.

= r?sin ¢



