Math in Medicine and Biology F'13
Exam 1 Name:

1. For the following two problems, find the solution.

a) x, = —2r,  with g = 1.
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2. For the following two problems, find the steady-states(s) and determine their satbility.
a) Tnyy = —3Tp + 22
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3. a) The equation for a population is ,4, = az,, where « is positive. It is found that the
population decreases if the population is large but increases when the population is small.
Which « below can account for this observation? Make sure to state why (or how).
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b) Let z,, be the population of deer and y, the population of bushes. The following is
observed:

i) Over a time-step each deer eats 5 bushes and produces 2 babies.

ii) Over a time-step a bush produces 3 baby bushes. You can assume this happens before
the deer start eating them.

A model for this is below. Based on the stated observations, what are the values of the
constants a, b ¢, and d? Note it is possible that one or more of the values is indeterminate
from the given observations. Also, make sure to provide reasons for your answers.

Tpyl = ATp + byn

Yni1 = CTpy + dyn
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