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The Board of Engineers for Aqueous voluminous Edifices and Restraints, the civil engineering division of ACME, is currently working on the design for a dam to be constructed in the Oscillating Gorge on the Interpolant River, not far from the town of Runge's Mill.  Recently, however, an environmentalist group, the Demagogues Against Mutilating Nature, have begun to protest against the construction of the Oscillating Gorge Dam.  The DAMN outcry "stop the damn dam" has been so successful, in fact, that ACME has been served with a court injunction preventing the start of the actual construction.  In order for BEAVER to continue work on its dam, ACME is going to have to get DAMN satisfied.

The environmental impact of the dam is a complex issue, especially because the flow rate of the Interpolant River is so variable.  One of the problems in answering the DAMN concerns is that no one is really quite sure what the hydrostatic pressure behind the dam is going to be as a function of the height of the water.  Because the flow rate is so variable, the dam is going to have to be built in order to withstand greatly varying pressures.  In order for the engineers to submit an acceptable design, it is going to be necessary to know just what those pressures are.  This is where you come in.  You are going to have to determine the hydrostatic pressure.  Biro Kratt has assigned you to this project because of your reputation for integrity, knowing that DAMN will abide by your findings.

The dam that BEAVER wants to build is 100 feet high.  It is only 20 feet wide at the bottom and x feet above the bottom.  The width of the dam is given by


Suppose that there is H feet of water behind the dam.  Then the total force on the dam is given by

where p=62.5 lb/ft3 the weight-density of water.  Thus, F(H) is the total force on the dam when there is H feet of water behind it.  Since the Interpolant nearly dries up in the late summer and rages in the spring, H may vary from 0 to 100, the height of the dam, after which it would simply spill over the top.

Beaver would like to have a graph of the function F(H).  Just do the numerical integration for lots of values of H and plot the results.
