(o1

[

In 1985 and 1987, the Michigan Department of Natural Resources
airlifted 61 moose form Algonquin Park, Ontario to Marquette County in
the Upper Peninsula. It was originally hoped that the population P would
reach carrying capacity in about 25 years with a growth rate of

L
j—p:.0003P(1000—P)‘5- 30 —.o003p
)

Solve the differential equation with the initial condition P(0) = 61.

.

oo
8P _soimplamasoiey paeslll L —
v/-_-__

0im P(é}: Max (apuerty
t>w

1 (. pac
Pb;ql-élaﬂfdfm = B e il
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oo

24, Which of the followjrg differential equations for a population P could model
the logistic growt

shown in_the figure above?
}(‘;P—l = .02P - 0.0008P’ @ = 08P~ .0002F" \

- 8P ~0.0002 < 0.08P* —.0002
dt dt ?
E) %:o_ospf ~0.0002P ,0003 P("{UO
21.  The number of moose in a national park is ction M that

satisfies the logistic differential equati

the time in years and M(0)=50. What is

=5

A) 50 B) 200 C) 500 D) 1000 E)
2000

dam _ ﬂ\
o ~.05m( | _ s

=08m 1 Ct:oo- ms
1000
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84. The rate of changg#, £ of the number of people

aximum number of people
umber of people on the
d is lnurcahmg at thg rate of 200 pewple per hour. Which of

the fo ¢ differential equations uation.
z{ﬂzi(woo—f’) inP(luoo-P)afmo
200 dt
dae 1 P
—=—(1000-P D =——P(1000- P
dt 3( ) C% IZOOP( )
dpr

=200P(1000~ P)

26.
dP

P
E: [ 00 }whcrc the mitial position P(0)=1500 and t 1s the time in years.
What 1s lom P(#)?

A) 2500 Q} 8000) C) 4200 D) 2000 E) 4000

The population P(t) of a species satisfies the logisiic differential equation

b) Given that g(BD =], find ]img(.\') and ]im_g'(.\').
i
Dem gl)= d Qi 5(1}:0
c) For what value of y does the graph of g have a point of inflection?

Find the slope of the graph of g at the point of inflection. (It is not
necessary to solve for g(x).)

e éﬂ-_ 3[0(3-!):3
6%
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A population is modeled by a function P that satisfies the logistic differential

a) 1[P(0) =3, whatis the lim P(1)? = | 5
IEP(0) = 20, what is the lim P(1)? = \5
by IfP(0) = 3, for what value of P 1s the population growing the fastest?

=5

Rogawski

8. IT y(x) is a solution to f— =3y(10- y)with y(0) = 3 then as x -,
o

A) y(x) increases to o«

B) v(x) increases to 5

C v(x) decreases to 5
D y(x) increases to 10
)

y(x) decreases to 10

9. IT y(x) is a solution o i—‘ =4y(12-y) witen as x —ao0,
X

A) y(x) decreases to oo

y(x) increases to 6
C) v(x) increases to 12
v(x) decreases to 12

E) y(x) decreases to 0

16. If L A 3p(10-2y) with y(0) = | then, y is increasing the fastest when

dt
A) y=15
y=25
y=3
D) y=4
E) y=5
dy : : 4
I8. It ?t =3y(10-2y) with y(0) = 1, then the maximum value of y is
A) y=1
B y=25
y=10
E) Never attained; has no maximum value
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25.  Given the differential equation Iz:(ﬁ—%] where z(0) = 50, what is the
(4
lim z(£)?
A) S0 B) 100 D) 6 E)
200

25, Given the differential equation 5‘%: = :[6— 37-[—] ] where z(0) = 50, then z is

i e fastest when z =
w By 100 C) 300 D) 50 E) 100

Other Rate type problems

Rogawski

11, The rate at which a certain disease spreads is proportional to the quotient of
the percentage of the population with the disease mmaﬁon
that does not have the disease. If the constant of proportionality is .03, and y is the
percent of people with the disease, then which of the follofving equations gives R(t),
the rate at which the disease 1s spreading. e

S R(1) = .03y

_.03dy
B) R(1) = 5 o 4 L5»03
dr _ .03R
dt (1-R) have
— ciu'.fqu
- 07t
4 NS5
d.r w
% I:'{)}R d':f'i'.-.-._,-P
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LT

shange of the volume, V, of water in a tank with respect to time, t
) the square root of the time, t, it takes to empty the tank .
ollowing is a differential equation that describes this relationship.

}[Vu) kNt B V() =k\Vy ‘LT:&JF

v &
D) = E)— NV

16.  Let P(t) repres e number of wolves in a population at time t years, when
t=0. The popula{iol s increasing at rate directly proportional to 500 divided
by P(1). where the ¢ riionality 1s k. Write the differential equation
That describes this reldtmnslup

dP _ ik /5w

e

k )

Ruadratic

23. ITP(1) is the size of alpopulation at time t, which of the following differential
equations describes exponiential growth in the size of the population.

dP—zuo B) dTp_zoo ) ‘;—P_mor
s

= A) —=
R\ CUG <

OdP—Z{)GP E) —=10(}P \
iﬁ: ood £ “-J—P;'_ B [00 J.E
P f
0P z200¢+C fP‘zle o€ *+E

P__ 200€+C l
% -p7 =lovd +<

o4 +C
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nverse Vadiation




