MAT2705-04/05 20f Quiz4  Print Name (Last, First) Jarttzen, bobo |

Show all work, including mental steps, in a clearly organized way that speaks for itself. Use proper
mathematical notation, identifying expressions by their proper symbols (introducing them if
necessary), and use EQUAL SIGNS and arrows when appropriate. Always SIMPLIFY expressions.
BOX final short answers. LABEL parts of problem. Keep answers EXACT (but give decimal
approximations for interpretation). Indicate where technology is used and what type (Maple, GC). Only
use technology to CHECK hand calculations, not subsitute for them, unless specifically requested. Print
out this quiz to respond to the graph instructions on paper.

Suppose the number x(¢) (with ¢ in months) of alligators in a swamp satisfies the differential equation

dax _ 2_ _
i 0.0001 x —0.01 x, x(0) =X
a) What is the equilibrium population of alligators (when the derivative is zero!)
b) Use the integration formula -1 de=In|2=%|+C
x-(x—a)

to integrate this separable differential equation and simplify the final arbitrary constant in your implicit
solution without attempting to solve for x.

¢) Now isolate x in your implicit general solution (solve for x).

d) Use your implicit general solution of part b) at ¢ =0 to evaluate the arbitrary constant in terms of the

initial value x, and backsubstitute into your solution for part ¢) and simplify. Does your solution agree

with Maple's direct solution of the above initial value problem? [If not use Maple's solution to continue
this problem!]

e) What is the value of the characteristic time T for this exponential behavior?

f) Consider the case x, =25 alligators at the initial time. Simplify your solution expression. What

happens to this population in the long run?
g) Consider the case x, =150 alligators at the initial time. Simplify your solution expression. What

happens to this population in the long run? [Hint: "doomsday!" When does this occur?]
h) Make separate rough hand sketches of the two solutions, labeling all key points and keeping the

characteristic time in mind if relevant.
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