
cos2 θ =
1+cos 2θ

2 sin2 θ =
1−cos 2θ

2 sin 2θ = 2 sin θ cos θ

∆ =

∣∣∣∣∣∣ fxx fxy

fxy fyy

∣∣∣∣∣∣
∆ > 0 and fxx > 0→ Local Minimum
∆ > 0 and fxx < 0→ Local Maximum

∆ < 0→ Saddle Point
∆ = 0→ No Info

m =
!
R
δ(x, y)dA x = 1

m

!
R

xδ(x, y)dA y = 1
m

!
R

yδ(x, y)dA

Ix =
!
R

y2δ(x, y)dA Iy =
!
R

x2δ(x, y)dA I0 =
!
R

(x2 + y2)δ(x, y)dA

m =
#
Q
δ(x, y, z)dV x = 1

m

#
Q

xδ(x, y, z)dV

y = 1
m

#
Q

yδ(x, y, z)dV z = 1
m

#
Q

zδ(x, y, z)dV

Ix =
#
Q

(y2 + z2)δ(x, y, z)dV Iy =
#
Q

(x2 + z2)δ(x, y, z)dV

Iz =
#
Q

(x2 + y2)δ(x, y, z)dV

Polar x = r cos θ y = r sin θ dA = r dr dθ

Cylindrical x = r cos θ y = r sin θ z = z dV = r dz dr dθ

Spherical
x = ρ sin φ cos θ y = ρ sin φ sin θ z = ρ cos φ dV = ρ2 sin φ dρ dφ dθ



dS =
√

1 + (zx)2 + (zy)2 dA

dS = ||ru × rv|| du dv

∂(x,y)
∂(u,v)=

∣∣∣∣∣∣ xu xv

yu yv

∣∣∣∣∣∣ ∂(u,v)
∂(x,y)=

∣∣∣∣∣∣ ux uy

vx vy

∣∣∣∣∣∣
Divergence ∇ · F = ∂P

∂x +
∂Q
∂y + ∂R

∂z

Curl ∇ × F =

∣∣∣∣∣∣∣∣∣
i j k
∂
∂x

∂
∂y

∂
∂z

P Q R

∣∣∣∣∣∣∣∣∣
ds =

√
(dx

dt )2 + ( dy
dt )

2 + ( dz
dt )

2 dt

Green’s Theorem
∮
C

(Pdx + Qdy) =
!
R

(∂Q
∂x −

∂P
∂y ) dA

Vector Form of Green’s Theorem
∮
C

F · n ds =
!
R
∇ · F dA

Divergence Theorem
�
S

F · n dS =
#
Q
∇ · F dV

Stokes’ Theorem
∮
C

F · T ds =
!
S

(∇ × F) · n dS


