Mathematics 172
Quiz 22 Name: K&’. >{

You must show your work to get full credit.

1. Solve the following:

v = 15N and N(0) = 100.
dt . oA
Nt =_/vo &
2. Assume that P(t) satisfies
dp P
— = 03P (1 - ﬁ>
(a) If P(0) — 20 what is P/(0)? PO)y= ,5
0 0§ (20) (| 2%')' =, % '
(b) If P(10) = 180, what 1s P’ f"ﬂ 67 P'(10) = e
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(c) If P(10) — 180, estimate P(10.5) P0B)~ /g4 v
(d) If P(10) — 180, estimate P(100.5) P(105.5) ~ 2 a0
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3. Let P(¢) satisfy the rate equation

dp
— = OLP(P ~2)(4 — P).

(a) What are the equilibrium points of this equation?
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(b) Make a graph which shows the equilibrium solutions, and also the solutions with P(0) = 1.
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(c) If P(0) = 5 estimate P(87). P(87) ~ 4




4. Let A(t) be the number of grams of algae in a tank after ¢ days. Assume that the algae grows
logistically with an intrinsic growth rate of .08 (grams/day)/gram and carrying capacity of 125
grams.
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(a) What is the rate equation for A7  Equation is %(@& - O%A ( I— %S‘)

(b) If A(0) = .1 grams, estimate the amount of algae in the tank a half day later.
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(c) If A(0) = .1 estimate the amount of algae in the tank 50 days later.
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5. A population of paramecium lives in a cup left out in a yard. The population originally grows
logistically with an intrinsic growth rate of r = .5 (paramecium/day)/paramecium and a carrying
capacity of K = 500 paramecium. At some point a population of rotifers, starts in the cup and
eat 20% of the paramecium each day. What is the new stable population size for the paramecium
population.
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6. A population of fish is being raised for food in a pond. Assume that they are being harvested at
a rate such that the intrinsic growth rate of the population is r = —.05 (fish/month) /fish. At what
rate should the pond be stocked to have a stable population size of 500 fish?

Stocking rate is: 2 § ‘P{s N +la,
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7. A population of insects is growing logistically with r = .3(bugs/week)/bug and K — 900 bugs.
(a) What is the,stable populatlon size? Stable size is Qoo
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(b) If a predator is introduced that eats the insects at a rate of 30 bugs/week what is the new
stable population size?
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8. A population of weeds in a yard has three stages, seedlings, juvenals, and adults. The Leslie
matrix for this population is
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(a) Draw the loop diagram.

(b) What does the number 1.2 mean? T+ 15 +he St WOvaen O V,um[,m,,af“
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(d) If we start with a population of 98 in stage 1, 20 in stage 2, and 9 in stage that find the

following

The number in stage 1 the next year. 12 7. ¢
The number in stage 2 the next year. T+
The number in stage 3 the next year. / 3

The number in stage 1 after 50 years. XS IAA

The number in stage 2 after 50 years. /¢ S. ¥/

The number in stage 3 after 50 years. /3 S. 27




