Mathematics 172 Test 3 Name: { ~£ 4

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

1. (30 points) This problem deals with a system of two competing species modeled by the equations
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If this is the phase space, find the following:
The x-species carrying capacity: By H0 \

The y-species carrying capacity: _5 D)

The equilibrium points: { 0,0) (3s. N [0, 50) \dt\ ) )
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If 2(0) — 10 and y(0) = 20 estimate z(100) and y(100).

2100y~ O y(100)~ 5 O
Circle one: z-species dominates,
ﬁj—speeies dominates, s %
cotiipetitive coexistence,
competitive exclusion.
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If this is the phase space, find the following: 50 p
F
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The 2-species carrying capacity: i o i Q—‘L

The y-species carrying capacity: Z b 2 ‘

The equilibrium points: (01 0’}} \q‘g}pzi (0)75')/ (3 020

The stable points: {30, Q_) A e
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If 2(0) = 35 and y(0) = 30 estimate 2(100) and y(100). (354,
2(100)~ 30 y(100) ~ 2@

If 2(0) — 35 and y(0) = 0 estimate z(100) and y(100).

2(100) ~ 4O y(100) ~ (2D
Circle one: z-species dominates,
y-species.Jominates,

&Competitive coexistence:

competitive exclusion.




2. (25 points) In a small pond a population of algae grows with a population of water fleas feeding on it.
If = is the number of grams of algae and y is the number of grams of water fleas, assume they are related

b\ the predator-prey system
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\ (a) H we start, w1th 4 grams of algae and 42 grams of water fleas, compute z/(0) and y'(0).
=

m’(O): y'(0) =
Xior= X‘Oa( T—orwy)=4(-%-.02(v2) = —«/6
v%a) TGN = brirgen) = 42 (b rei2lB)) = —5-09

b) Still assuming that we start with 4 grams of algae and 42 grams of water fleas, estimate x(0.2) aad
( g g g g
y(0.2).

2(0.2) ~ 5.96 -3 Yo~ 40.99 2.
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3.-15% = 40,992

(¢) Find the average number of grams, T, and the average number of grams of water fleas, .

T = S—‘ 7= 9"0
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(d) Draw the phase space complete with a couple of loops and arrows showing which way things are

moving.
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3. (15 points) Consider a system relating the sizes of two species, the z-species, and the y-species:
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shaded this way. shaded this way.

(b) What are the equilibrium points. Equilibrium points are: (9, m}/ (¢ 0, ; g')/ ( )?j 3¢

(c) If there is no y species present, then what is the carrying capacity for the z-species.

Carrying capacity is é O




4. (30 points) This problem deals with a predator victim system modeled by the equations
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If this is the phase space, find the following:
/o O

The vicitim carrying capacity:

The equilibrium points: Ia,g) (mw, ‘) /6& ;?)

The stable points: { é (9, P ) & 1%
60 100

If V(0) = 50 and P(0) = .4 estimate V(lOO) and P(100).

V(o) ~_ 0 P100) ~ _«3
If V(0) = 50 and P(0) = 0 estimate V' (100) and P(100).

v(100) ~ /&0 P100) ~ O
Write a couple of sentences explaining what happens in the long run (that is the two species coexist, or
one the other or both die out.)
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If this is the phase space, find the following:
The victim carrying capacity: 100
The equilibrium points: [&, g, (Joy, )
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The stable points: {20, @) & 1%
s/ 100 110

If V(0) = 70 and P(0) = 10 estimate V(100) and P(100).

V(100) ~ /80 y(100) ~ _ O
Write a couple of sentences explaining what happens in the long run (that is the two species coexist. or
one the other or both die out.)
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