Equation Sheet Exam 3
Math 2153 Spring 2022

Changing between Cartesian/Spherical Coordinates:

X = psin¢cosd
y= psin ¢sinf
7z = pCos ¢
dV = p?sin¢ dp de¢ do
2 _ 2,2 .2
pr=xt+y +z
Change of Variables: [[, f(z,y)dA = [[ f(g(u,v), h(u,v))|J(u,v)|dA

Circulation: [, F-Tds= [, F-r'(t)dt

Flux: [ F-nds= [, F-(y(t),—a'(t))dt

Green’s Theorem - Circulation: ¢, F-Tds = §, fdz + gdy = [/, % - g—idA

Green’s Theorem - Flux: fﬁc F-nds= fc Jdy — gdx = ffR % + g_ZdA



