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1 Prove the identity of the conservative and non-conservative forms of the
momentum conservation equation
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∂t
+∇ · (ρv ⊗ v − σ) = ρb (1)

Starting from the conservative form of the linear momentum equation, it is possible to derive
the following:
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The third term of the equation (3) can be analyzed as it follows:
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We can find the x-component as:
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And analogous the y-component and z-component. The following identity is satisfied:

∇ · (ρv ⊗ v) = ρ
(
v(∇ · v) + v · ∇v

)
+ v(v · ∇ρ) (5)

Using the chain rule:

ρ
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v(∇ · v) + v · ∇v

)
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(
∇ · (ρv)− ρ(∇ · v)

)
ρv(∇ · v) + ρv · ∇v + v∇ · (ρv)− ρv(∇ · v)

ρv · ∇v + v∇ · (ρv)

Substituting into the original equation:
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