Math in Medicine and Biology F’'15
Exam 2 Name:

1. Find the solution of

that satisfies y(0) = 0.
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2. Consider the reactions
\—cvp,
A= O L, ,«éwg

A+ B —=244+C.
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a) Write down the dynamical system for these reactions.
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b) Find a conservation law from your equations (you only need to find one). Make sure to explain,

or show, how you determine this.
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3. The Nicholson-Bailey model for a host and parasite is

= a(3e7V — 1),

y = —y+ax(l—-eY).

a) Determine which variable is used for the host and which is used for the parasite. Make sure you

explain why.
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b) Determine the steady-state(s).
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¢) One of the steady-states is nonzero. Determine if it is stable or unstable. Hint: In3 = 1.1.
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4. A model for action potentials is

v = vl —v)(v—2)—w+1,

w' o= 20 - w.

Note that v and w can be positive or negative (i.e., they are not restricted to being just positive).
a) The nullclines are shown in the figure on the next page (for I = 2). Explain how these curves
are determined.

j&.@,}f w!l N S LA {?w\f;{l i}xffg*%g SNV
7
ot

éié:ﬁé 5 i i T [P o -
SO S e ek {;‘fwé% WV Catv
L/

b) According to the graph, how many steady-states are there, and where are they (or, it) located?
Make sure to provide a reason for your answer.
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¢) In the figure, for each of the four regions determined by the nullclines, draw an arrow indicating
the direction of motion.

d) Suppose v reacts very quickly (in the manner associated with the QSSA). In the figure, assuming
that the starting point is v(0) = 0.5 and w(0) = 2.5, sketch the solution curve.
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Figure 1: Graph for Problem 4.
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