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Figure 6.76

PROCEDURE Solving Pumping Problems

1. Draw a y-axis in the vertical direction (parallel to gravity) and choose a con-
venient origin. Assume the interval [a, b] corresponds to the vertical extent of
the fluid.

2. Fora = y = b, find the cross-sectional area A(y) of the horizontal slices and
the distance D(y) the slices must be lifted.

3. The work required to lift the water is

W= fb pgA(y)D(y) dy.
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PROCEDURE Solving Force-on-Dam Problems

1. Draw a y-axis on the face of the dam in the vertical direction and choose a
convenient origin (often taken to be the base of the dam).

2. Find the width function w(y) for each value of y on the face of the dam.

3. If the base of the dam is at y = 0 and the top of the dam is at y = a, then the
total force on the dam is

F= f:pg(a_ — y)w(y) dy.

depth width
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