Mathematics 172 Test #2 Name: f(@e v

You are to use your own calculator, no sharing.
Show your work to get credit.

(1) (20 points) A species of insect lives for 3 years. The Leslie matrix for its life cycle is
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(a) What is the average nuraber of offspring to a three year old?
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(b) What is the proportion of two year olds that survive to become three vear olds?
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{¢) Draw the loop diagram for this Leslie matrix.
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(d) If we start with
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Then what is the initial number of two vear olds? éfgﬂ >
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{2) (20 points) A naturalist is taking a census of type of native blackberries. She can distinguish
between three stages of the plant.
1. Seedlings,
2. Juveniles,
3. Mature plants.
The life history is summarized by the following loop diagram.
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(a) What is the average nwmber of seedlings per year produced by a juveniles

Average number is le 2.

(b} What is the Leslie matrix?
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(c) Starting with n compute n(40) and n(41) and use these to find the per
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capita growth rate r. (Be sure to use enough decima] places in your calculations.)
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{3) (20 points)
A species of water bug lives in lakes in Minnesota. We assume that an lake unpopulated
by the beetle has a probability of

of being colonized by the beetles in a given year and that a populated island has a probability
of
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of having its bug population go extinct in a year.
(a) Using these values of p; and p. write the rate rate equation for f, the fraction of the
lakes that are populated by the bugs.
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(b) Find the equilibrium points of the rate equation: s
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(d) Estimate the following: F{30) ~ o 5
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(e) In the long run what proportion of the lakes do we expect to be populated by the bugs.
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(4) (40 points) There are two competing species of fish in pond. Let z(z) be number the first
species and y(t) the number of the second species # months after the fish are introduced to
the pond.

(a) If the phase diagram for the two species looks like

(i} What is the carrying capacity for the first (that is the  species) when there is
none of the second species present.

(i) Is the equilibrium points at A stable? Te
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(iii) If 2(0) = 5 and y(0) = 122 estimate the following

2(50) ~ 2.6 y(50)~ I

(iv) In this case is there Coexistence orjcomparative exclusion? (Circle your answer.)
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(b) If the phase diagram for the two species looks like

(i) What is the carrying capacity for the first (that is  species) when there is none
of the second species present. = O
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(ii) Is the equilibrium points at A stable? Mo

(iit) If 2(0) = 5 and y(0) = 122 estimate the following

2{50) ~ O y{50) = b5 O
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(iv) In this case is there coexistence or éomparative exclusiony (Circle your answer.)




(¢) If the phase diagram for the two species looks like
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(i} There are three equilibrium points. What are they
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(i) I z(0) = 30 and y(0) = 70 estimate the following '

2(50) = Em y(50) ~ J

(iii) What happens to the two populations in this case?
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(5) There are two competing species of crayfish in a small swamp. Let 2(¢) be the number of

species 1 and y(¢) the number of species 2 after ¢ months. Assume
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(a) Find all four equilibrium points.
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(b) Which of these equilibrium points are stable?
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