
EOSC 352 - Continuum Dynamics

Equation Summary

d

dt

∫
V (t)

h dV =

∫
V (t)

∂h

∂t
dV +

∫
S(t)

hu · n̂ dS

∫
V

∇ · q dV =

∫
S

q · n̂ dS

d

dt

∫
V (t)

h dV = −
∫
S(t)

q · n̂ dS +

∫
V (t)

a dV

∇ · q =
∂qx
∂x

+
∂qy
∂y

+
∂qz
∂z

∇T = i
∂T

∂x
+ j

∂T

∂y
+ k

∂T

∂z

∂ρ

∂t
+∇ · (ρu) = 0

∂h

∂t
+∇ · (hu) +∇ · q = a

h = ρcpT

q = −k∇T

ρcp
∂T

∂t
+ ρcpu · ∇T −∇ · k∇T = a

∇ · ∇T = ∇2T =
∂2T

∂x2
+
∂2T

∂y2
+
∂2T

∂z2

n̂ = ±
k− ∂h

∂x
i− ∂h

∂y
j√

1 +
(
∂h
∂x

)2
+
(

∂h
∂y

)2
dS =

√
1 +

(
∂h

∂x

)2

+

(
∂h

∂y

)2

dx dy∫
q · n̂ dS =

∫ ∫
qz − qx

∂h

∂x
− qy

∂h

∂y
dy dx

A = πr2, A = 2πrh, A = 4πr2

V = πr2h, V =
4

3
πr3
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∂

∂t
Re [T0 exp(iωt+ λx)] = Re

[
∂

∂t
T0 exp(iωt+ λx)

]
∂

∂x
Re [T0 exp(iωt+ λx)] = Re

[
∂

∂x
T0 exp(iωt+ λx)

]
Re[exp(a+ ib)] = exp(a)[cos(b) + i sin(b)]

a+ ib = r exp(iθ)⇒ tan(θ) = b/a, r =
√
a2 + b2

√
i = ±1 + i√

2
.

f(x) = f(x0) + f ′(x0)(x− x0) + f ′′(x0)(x− x0)2/2! + f ′′′(x0)(x− x0)3/3! + . . .

erf(x) =
2√
π

∫ x

0

exp
(
−y2

)
dy

nξn−1θ(ξ) + ξnθ′(ξ) = (ξnθ(ξ))′

a = (a1, a2, a3)

c = a+ b⇔ ci = ai + bi

b = λa⇔ bi = λai

a · b =
3∑

i=1

aibi = aibi

aijbj =
3∑

j=1

aijbj = ai1b1 + ai2b2 + ai3b3

δij =

{
1 if i = j
0 otherwise

d

dt

∫
V (t)

h dV =

∫
V (t)

∂h

∂t
dV +

∫
S(t)

hujnj dS

Fi =

∫
S(t)

σijnj dS

Fi =

∫
V (t)

fi dV

pi =

∫
V (t)

ρui dV

dpi
dt

=

∫
S(t)

σijnj dS +

∫
V (t)

fi dV

Lij =

∫
V (t)

ρ(xiuj − xjui) dV

dLij

dt
=

∫
S(t)

(xiσjk − xjσik)nk dS +

∫
V (t)

xifj − xjfi dV
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