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1. (5 points) Find an explicit solution to the initial value problem.

dg _
dv

1 =2V+C
b =2{e)+4 = =F4p
9 =ZV+6o

3 and  ¢(0) =60

2. (5 points) Find an explicit solution to the initial value problem.

dp
- =10t and  p(0) =20

P=52"+cC
o= F e o2

P =5 £"r20

3. (5 points) Find an explicit solution to the initial value problem.

dw B

5= 2w and  w(0)=30
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4. (5 points) Find an explicit solution to the initial value problem.

dy
dr

y = ve

e & e
e = iz’*-f—c
& = 2

T=re™7any

5. (5 points) Find an explicit solution to the initial value problem.

—8e %@ and y(0) =25

...7—5(

,.:J-—(D)

dh B e_t
dt — 3h2

20 7db = et )r
S2h74h =Se%d -

y? et re

5 = 2%

B = It =ZCc=7

W= +7

Ly = Y27,

and  h(0) =2




6. (10 pointsj Suppose that a fish population grows logistically with an intrinsic growth rate of
25% and a carrying capacity of 800.

(a) Determine a discrete dynamical system to model this fish

P ()= PlE-0) + 2. 26 PE1)) — %‘”)>

2o

oK
P& = F@i)+ R-F(z-0)
P(t) = (£ + (225 Fierttens) )

(b) Determine the maximum interval of stability for this fish population.
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7. (15 points) For John’s metabolism, the dynamical system modeling the elimination of alcohol
is given by

10a(n — 1)

a(n) =a(n—-1) — itan=1) g

where a(n) is the amount of alcohol (in grams) in his bloodstream after n hours of drinking
d grams of alcohol per hour.

(a) If John were to drink 28 grams of alcohol per hour, how much alcohol would be in his
bloodstream after drinking this amount for 4 hours? Begin with a(0

(7
{7 A T

(b) How many grams of alcohol per hour can John drink if at the end of a 4 hour party he
is to have 40 grams of alcohol in his bloodstream? Begin with a(0) = 0 and give your
answer correct to one place after the decimal.
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(c) Compute the equilibrium amount of alcohol TrJohn's bloodstream if ie 5 grams
of alcohol per hour.

le g™ .
g’a’_/;aﬁ’—-—- + 2’7
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8. (15 points) A population P can be modeled by the discrete dynamical system

Pit)=Pt-1)+R-P(t—1)

where the growth rate R is a function of P as shown in the graph below.
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(a) Which one of the following is the intrinsic growth rate for this population?

(A)1%  (B)333%  (C)5% (B) 15%  (F) 30%
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(c) Which one of the following is the minimum viable population? : i Cle
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9. (15 points) A population P can be modeled by the discrete dynamical system

P(t)=P(t—-1)+R-P(t—1)

where the growth rate R is a function of P as shown in the graph on the left.
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(a) Given that P(0) = 200, use the grid on the right to sketch a rough graph of the popula-
tion as a function of time. The time scale shown is sufficiently long that any long term
behavior for the population should be apparent from your graph.

(b) Determine a formula for R in terms of P given that the graph of R is a parabola with
vertex (0,0.2).

R=a ()7’/7') + 5

R=ad (F-0)*ro=>
= d{pin. 0.5

O = a(4o0)%pp.2
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(c) Compute the value of P(1) given that P(0) = 200.
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10. (5 points) A population grows logistically and is modeled by the following discrete dynamical

system

where R represents the growth rate and is a function of the population P. Which one of the
following graphs is the only one that could possibly be the graph of R as a function of P ?
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11. (10 points) The natural yearly growth g in a fish population is a function of the population
size P (in thousands) and is shown in the following graph. Suppose that there is a constant
yearly harvest of 150 fish.
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(a) Estimate the stable equilibri ulation.
200,000 {5y

(b) Estimate the minimum viable population.

12. (5 points) The natural yearly growth g in a population is a function of the population size P
(in thousands) and is shown in the following graph.

g: // \ gpo = r(f,‘uopap)
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What percent of the population should be harvested each year-i wish to maximize the

eventual yearly harvest?
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