MAZ214-003 Fall 2009
Test #1 - 100 Points
2 October 2009

INSTRUCTIONS: PLEASE WORK ALL FIVE PROBLEMS BELOW. PLEASE
WRITE YOUR NAME ON EACH PAGE. NO CALCULATORS, BOOKS, PA-
PERS, OR NOTES ARE ALLOWED.

NAME: SO[UT] 0 U\)g

1. (20 points). Find the solution to the ODE with the given initial condition:

v’ (1+ 2y (z) =4z, y(0)=0.
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2. (20 points). A tank initially contains 100 liters of pure water. Polluted water
with a concentration of v = 2e!/?5 grams per liter of mercury is poured into the
tank at a rate of one liter per minute. It flows out at the same rate. How much
mercury is in the tank after 1001n 2 minutes?
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3. (20 points). Find the unique solution to the initial value problem:

y' +3t%y = 42, y(0) = 1.
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4. (20 points). The growth rate of a population P(t) of cave bats changes

with time, sometimes positive and sometimes negative. As a model consider
the ODE:

P'(t) = (sint)P(t).
a. If the initial population is P(t = 0) = P,, find the population at time ¢.
b. What is the largest size of the population and at what times is it attained?
c. What is the smallest size and when is it attained?

d. Can the population by doubled?
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5. (20 points). Consider the first-order ODE:

y' =2y, y(0)=1.

a. What is the direction field? Sketch the direction field and describe any
special characteristics.

o

. Find unique solution of this initial value problem.

<]

. For the ODE y'(t) = f(t,y), use the Euler method to write g, in terms of
the uniform step size h, and the initial condition (o, o).

a

Apply the Euler method to the ODE above 3’ = 2y with step size h = 1
and initial condition (0,1). What is the formula for y,.;? Make a table
with three columns labeled by t;, y;, and y(t;) (the exact solution) for
J =0,1,2,3. Compare the Euler values y; with the exact solution y(t;)
(estimate these).
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