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A population is modeled by a function P that satisfies the logistic differential
equation

apP_ ﬁ[ . ]
dt 100 15)
a) IfP(0) = 3, what is the !im P()?
IEP(0) = 20, what is the lim P(¢)?
by IfP(0) = 3, for what value of P 1s the population growing the fastest?

Rogawski

8. IT y(x) is a solution to i-‘- =3p(10- y)with y(0) = 3 then as x 5w,
X

A) y(x) increases to «

B) v(x) increases to 5

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

E) y(x) decreases to 10

9. IT y(x) is a solution o i—‘ =4y(12 - y)with y(0) = 10 then as x >0,
X

A) y(x) decreases to oo
B) y(x) increases to 6

:@ 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

&

B3 el
}  y=3
D) y=4
E) y=5

I8. It % =3y(10-2y) with y(0) = 1, then the maxi mu@ﬁ'y is
A) NG npnc.:%
5 s

% 0

E) ) ever attained; has no maximum value

- mnn
B e
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25.  Given the differential equation i :(6— %0 ] where z(0) = 50, what is the
[4

lim z(£)?

A) 50 B) 100 D) 6 E)

200

25.  Given the differential equati . Where z(0) = 50, then z is

i { fastest when z = .
A) 150 / B) 1o O 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 and%mmmaﬁon
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 following equations gives R(t),
the rate at which the disease is spreading.

1) = .03y
B) R(1) = ‘Oi‘i"
ﬂ; 03R P) L
dt (1-R) / He
D)R(t) = 03—~ A oo
(1-y) &« 0o *
dr

X - 0sx
dt
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\52_ rate of change of the volume, V, of water in a tank with respect to time, t
1 ﬁm' to the square root of the time, t, it takes to empty the tank .
Which of the following is a differential equation that describes this relationship.
-
X V) =kali DKV (0)= kT @%’LM
dv &k dv
W M
dt v di
W ! ) ‘I'h
i, Ve
16. Let P(t) represent the number of wolves in a population at time t years, when
t 2 0. The population P(l) is increasing at rale__dimutl roportional to 500 divided
by P(1), where the constant of proportionality is K. Write the differential equation
that describes this relationship.
lf\/w_,‘-'\‘\ k 5’ 60
‘“c )
23. IfP(t) is the size of a population at time t, which of the following differential
equations describes exponenual gnmth in the size of the population.
Lindard) E= 200 B) Qi’zmr O ?= 10022 CJli €
t
00P\ E) £= 100£*
dt
P\ P
Y ¥ 200 b) dP 200 0) dP_ 2009
g dP :S?.oo & Lt
clP “’“’D 4P =00 4%
P = 2004+ e
= &8
p= 1004 K
g
al _ 1oob -
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