
Math 2500 Formula sheet for final exam
Instructor: Ruiwen Shu

Section 2.5:

Vector equation for a line: r(t) = r0 + tv, where v is a direction vector, and r0 is the position
vector of a point on the line.

Equation for a plane: a(x− x0) + b(y − y0) + c(z − z0) = 0, where ⟨a, b, c⟩ is a normal vector,
and (x0, y0, z0) is a point on the plane.

Distance from a point P to a line: ∥
−−→
PM×v∥
∥v∥ , where v is a direction vector of the line, and M is

a point on the line.

Distance from a point P to a plane: |
−−→
QP ·n|
∥n∥ , where n is a normal vector of the plane, and Q is

a point on the plane.

Line of intersection between two planes: its direction vector is v = n1 × n2, where n1 and n2

are the normal vectors of the two planes. To find a point on the line, look for (x, y, z) satisfying
the equations for both planes.

Angle between two planes: cos−1( n1·n2

∥n1∥·∥n2∥), where n1 and n2 are the normal vectors of the two
planes.

Section 5.6:

Mass:
For a solid Q with density ρ(x, y, z):

m =

∫∫∫
Q

ρ(x, y, z) dV

For a lamina R with density ρ(x, y):

m =

∫∫
R

ρ(x, y) dA

Center of mass:
For a solid Q with density ρ(x, y, z): it is (x̄, ȳ, z̄) where

x̄ =

∫∫∫
Q
xρ(x, y, z) dV∫∫∫

Q
ρ(x, y, z) dV

, ȳ =

∫∫∫
Q
yρ(x, y, z) dV∫∫∫

Q
ρ(x, y, z) dV

, z̄ =

∫∫∫
Q
zρ(x, y, z) dV∫∫∫

Q
ρ(x, y, z) dV

For a lamina R with density ρ(x, y): it is (x̄, ȳ) where

x̄ =

∫∫
R
xρ(x, y) dA∫∫

R
ρ(x, y) dA

, ȳ =

∫∫
R
yρ(x, y) dA∫∫

R
ρ(x, y) dA



Moments of inertia:
For a solid Q with density ρ(x, y, z):

Ix =

∫∫∫
Q

(y2 + z2)ρ(x, y, z) dV, Iy =

∫∫∫
Q

(x2 + z2)ρ(x, y, z) dV

Iz =

∫∫∫
Q

(x2 + y2)ρ(x, y, z) dV

For a lamina R with density ρ(x, y):

Ix =

∫∫
R

y2ρ(x, y) dA, Iy =

∫∫
R

x2ρ(x, y) dA

I0 =

∫∫
R

(x2 + y2)ρ(x, y) dA = Ix + Iy

Sections 6.4, 6.7, 6.8:

Green’s Theorem (circulation form): Let C be a simple closed curve in 2D, traveling coun-
terclockwise, enclosing the region D. Let F = ⟨P,Q⟩ be a vector field. Then∮

C

F · dr =
∫∫

D

(
∂Q

∂x
− ∂P

∂y
) dA

Green’s Theorem (flux form): Let C be a simple closed curve in 2D, with outward normal,
enclosing the region D. Let F be a vector field. Then∮

C

F ·N ds =

∫∫
D

∇ · F dA

Stokes’ Theorem: Let S be an oriented surface whose boundary is a simple closed curve C
with positive orientation. Let F be a vector field. Then∮

C

F · dr =
∫∫

S

(∇× F) ·N dS

Divergence Theorem: Let S be a closed surface, with outward normal, enclosing the 3D
region E. Let F be a vector field. Then∫∫

S

F ·N dS =

∫∫∫
E

∇ · F dV


