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Math 221 Section 5

Final Exam

Exams provide you, the student, with an opportunity to demonstrate
your understanding of the techniques presented in the course. So:

Show all work. The steps you take to your answer are just as important, if not more
important, than the answer itself. If you think it, write it!

1. (15 pts.) Find the general solution to the first order equation
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2. (15 pts.) Sketch the phase diagram of the autonomous equation
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Find tlg& z(t) for the solutions satisfying each of the initial conditions
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3. (15 pts.) Find the solution to the initial value problem
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4. (20 pts.) Two armies, A and B, meet on the battlefield, and according to Lanchester’s
Law of Combat, their combat losses are governed by the system of equations (where

t = hours) /)(/ /%/ W

If the initial sizes of the armies are A(0) = 1000 and B(0) = 700, determine each
army’s strength at time ¢. By sketching the phase plane for the system of equations (in
the first quadrant A > 0, B > 0), determine who will lose the battle (i.e., be taken to 0

first!).
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% 5. (20 pts.) Use Laplace transforms to find the solution to the initial value problem

y" + 4y = tet
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6. (15 pts) Apply Laplace transforms to the two sides of the equation

ty" + y' + ty = cos(3t)
(with initial conditions y(0) =1, 3/(0) = 2)

to find an equation that the Laplace transform L£{y} = F'(s) must satisfy.
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