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Introduce the x y z coordinate system

Introduce a cube of fluid of dimensions Ax Ay Az
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Apply Newton'’s 2" law of motion:
Sum of forces acting on a static body are equal to zero

ZF=0

What are the forces acting on the fluid?

1. Pressure forces
2. Body forces (gravity)

First we apply pressure forces

Second we apply gravity force
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(PAyAz), — PAYAzZ),ep)i + (PAxAZ), — PAxAZ], 4,)f
+ (PAxAy], — PAxAY], o)k + p AxAyAz g = O

Divide the whole equation by Ax Ay Az
then take the limit when Ax Ay Az approaches zero
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Rearrange
dx  dy
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Introduce the gradient operator
{mathematically it means the maximum rate of change)

VP=pg

The maximum rate of change of the hydrostatic pressure occurs in the
direction of gravity
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