MAT 137 (Calculus IT) Prof. Swift

In-class worksheet: Hydrostatic pressure

Here is a picture of Glen Canyon Dam, along with an idealized sketch.
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Assume that the shape of the dam is a trapezoid, 200 meters tall, 150 meters wide at
the bottom, and 300 meters wide at the top. Set up the integral for the force of the
water on the dam, in newtons. Assume the dam is full, like it was in June of 1983
when it almost overflowed.

Hints: The pressure of water at depth h is P(h) = pgh. When pressure is constant,
then Force = Pressure times Area. Your integral should have “pg” as a factor. You
do not need to evaluate the integral, and you do not need to replace pg with 9.8 x 103
newtons per cubic meter.

You have two choices for variables. One choice is to do an integral with respect to A,
where h = 0 at the top, and h = 200 at the bottom. Or, do an integral with respect
to y, where y = 0 at the bottom and y = 200 at the top. In either case, divide the
dam into many short, wide rectangles with height Ah or Ay.
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