'I"hc Population p of
f()llowmg could be th

A.

B.

aci

dp
2t = 0.375¢

1y at time ¢ s increasing according to a logistic differential equation. Which of the

e differential equation?

dp _
at = 0375¢(15000 — )

ar _
= 0.375p

dp
i 0.375(15000 — P)

dpP

= = 0.375P(15000 — P)

4. The total number of positive COVID cases in a city t days after the start of an outbreak is modeled by the
function y = C(t) that is the solution to the logistic differential equation % = ﬁ y(1600 — y). If there are
10 reported positive COVID cases initially, what is the limiting value for the total number of positive cases of
the COVID virus as t increases?

5. Thesize of a rabbit population is modeled by the function R that is a solution to the logistic differential equation

R

3

dt 2
the follow1

RZ

dR _R_ = wheretis

2400

1. lim R(t) >

t—ooo

II. The grapho
[1I. The maximu

None
II only
1 & 11 only

11 & 11 only

measured in years for t = 0 and the initial population satisfies R(0) > 0. Which of

ng statements could be true?

1000

£ R has a point of inflection for t > 0.

m rate of change of R occurs at t = 0.
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dp . . . s ; .
. The rate of change T of the number of people in a mall is modeled by a logistic differential equation. The

maximum number of people allowed in the mall is 2000. At 10 A.M., the number of people in the mall is 200
and is increasing at a rate of 400 people per hour. Which of the following differential equations describe this

situation?

A.

dp 1

T %00 (2000 — P) + 200
dpP 2

T E(ZOOO - P)

dp 1

P %P(ZOOO - P)

% = 900P(2000 — P)

dP 1
% = —P(2000 - P)

. The population P of deer in a preserve grows at a rate that is jointly proportional to the size of the deer
population and the difference between the deer population and the carrying capacity of the population. If the
carrying capacity of the preserve is 3000 deer, which of the following differential equations best models the
growth rate of the deer population with respect to time t, where k is a constant?

A.

dP _ _
P 3000k(1 —P)

2P _ 3000 — kP
dt

dp
ik k(3000 — P)

w=rr(1-55)

dP _ k
o = (2000 — P)

P . . e . :
. The rate of change, %z" of the number of people entering an arena is modeled by a logistic differential equation.

The capacity of the arena is 5000 people. Ata certain time, the number of people in the arena is 1000 and 1s
increasing at the rate of 500 people per minute. Which of the following differential equations could describe

this situation?

A.

D.

2 — 1 (5000 - P)

dt 800

22— L p(5000 — P)

dt 500

o = ——P(5000 — P)
&% = - P(500 - P)
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lfpa certain population is modeled by the function P that satisfies the logistic differential equation

d
— — P . . «
3 — O.SP( 1-— E)’ Wwhere t is the time in years and P(0) = 100. What is thl’g P(t)?

10. The function P satisfies the logistic differential equation ‘;—: = '2% (1 - ﬁ)’ where P(0) = 210. Which of
the following statements is false?

A. tlLrg P(t) = 1700

dp .

B o has a maximum value when P = 210.
azp

C. F=0WhenP = 850

dP dzp
D. WhenP > 850'd—t > O'F <0

11. Which of the following differential equations for a population P could
model the logistic growth shown in the figure?

4001

A. Z—’t’ = 0.1P — 0.00025P2

300

B. % = 0.1P — 0.025P2

C. Z_’: = 0.1P? — 0.00025P

/
D. — = 0.1P 4+ 0.00025P?

dpP

e —

E. % = 0.1P + 0.025P2
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