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In textbooks one can find two forms of momentum conservation equations.
For example, for two-dimensional flow for U component of flow velocity along
axis x these two forms can be written as
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It is a general practice in computational fluid dynamics (CFD) to solve
momentum equation in the form (2) for computational efficiency, stability and
convergence.

Using the mass conservation equation for variable density flows
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demonstrate that these two forms of the momentum conservation equations
are equivalent.

Solution:

Applying chain rule to equation number 2
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Taking U and p a common
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Using the mass conservation equation for variable density flows
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