
MATH 252 (PHILLIPS): WRITTEN HOMEWORK 10.

This homework is due on Canvas on Friday 12 March 2021 (week 10), at 10:00 pm.
All the requirements in the sheet on general instructions for homework apply. In particular, show your work

(unlike WeBWorK), give exact answers (not decimal approximations), and use correct notation. (See the web
page on notation.) Be sure your Canvas submission is a single file, and that the file name contains no spaces,
parentheses, or other disallowed characters. Number your pages, and put your name on all pages.

1. (10 points.) Here is a direction field:
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On this graph, draw the graphs of the five solutions y(x) to the equations satisfying the initial conditions
y(−2) = −2,−1, 0, 1, 2. (Note: the initial condition is at t = −2.)

2. (10 points.) A cylindrical tank, lying on its side, has radius 4 feet and length 19 feet. It is filled with a fluid
which weighs 100 pounds per cubic foot. Write down a formula in terms of integrals which gives the force the
fluid exerts on one end of the tank. You need not do any simplification or evaluation.

3. (15 points.) Suppose k is a constant. A solution to the differential equation y′(t) = kt2y(t) satisfies y(0) = 6
and y(2) = 3. Find k. Then find limt→∞ y(t).

4. (15 points.) In a particular dungeons and dragons setup, goblins reproduce at a rate proportional to their
population, with a proportionality constant r > 0, measured in years−1. They are killed by characters or eaten
by dragons at a rate of 100 per year. Set up a differential equation which governs the population of goblins.
Find the solution to this differential equation with an arbitrary given positive initial population. If you are the
dungeon master and you want a constant population of 2000 goblins, what value should you choose for r?

You need to explain any notation you introduce.

Date: 5 March 2021.
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