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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


