Test 2, Math 3107 Name:
Spring 2000, Dr. Howard

Please show all work and justify all answers

1. Consider the differential equation ax _ 7% —x2- 10,

dt

a. Sketch the associated phase line, labeling each equilibrium solution as unstable,
stable, or asymptotically stable.

b. For the initial condition x(0) = 3, find ItLrQ X(t).

2. Given that % = t-y? and y(0) = 1, use Euler's method with a step size of h = 0.5t0

estimate y(1).



Test 2, Math 3107 Name:
Spring 2000, Dr. Howard

3. Giventhat y" + 25y = 0 has linearly independent solutions y; = sin5x and y, = cos %,
find the particular solution of the differential equation for which y(0) = 10and
y'(0) = -10.

4. Find the general solution of each second order differential equation.

a. y'+2y'-15y=0

b. 3y'+6y +3y=0.
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5. Determine if the functions f(x) = 1+ xand g(x) = 1+ || are linearly independent or
linearly dependent on the real line. Justify your answer.

6. Compute the Wronskian of the functions fi(x) = 1+x, f2(X) = 1-x, and f3(x) = x2.

7. A modified drug model . As in the drug model from your assignment, assume that a
person ingests a drug, which enters into the Gl tract at a rate specified by the function
dos€t) at time t. As before, assume the drug enters into the circulatory system at a
rate proportional to the drug level in the Gl tract. Also as before, assume that the drug
exits the circulatory system through metabolism at a rate proportional to the drug level
in the blood. Create a three compartment model to accommodate the following
additional assumption: Some of the drug is deposited from the blood stream into the
bones at a rate proportional to the drug level in the blood stream (but different than the
rate of metabolism).
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8. Suppose that a particular car starting from rest has an engine providing acceleration of
10 ft/sec?, while air resistance provides 0.1 ft/sec? of deceleration for each foot per
second of the car’s velocity. Find the car’'s maximum velocity.



