Logistic Worksheet

Logistic Models
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7. (a) Comparing the given equation, E—'IZJ D4PL1—iJ to d—P=kPL1—£J, we see that the
dt 1200 dr M
carrying capacity is M =1200 and the value of k is 0.04.
(b) By Equation (12) the solution of the equation is P(r) = —, Where 4= M-k . Because
1+ Ade P,
1200-60 1200
P(0)=FB, =60, we have 4 =—— =19, and hence, P(f) = ——— .
0)=% =0, 60 = Tr0e™
: : 1200
(c) The population after 10 weeks is P(10) = ——~87.
1+19e™

8. (a) Z—i = 0.02P — 0.0004P2 = 0.02P(1 — 0.02P) = 0.02P (1 - %), so carrying capacity is M = 50 and
k =0.02
) M 50
(b) Sol;;uon would be P(t) = ———¢ —510+Ae —37-
40 = TV A=0.25. SoP(t) =

50 1+0.25¢~0-02¢"
(C) P(lO) = m = 41.505

Since P(0) = 40, we have 40 = _ 0

1+A4e-0.02(0)




9. % = ﬂ.[lly[] —ﬁ] is a logistic differential equation with carrying capacity M = 1000, so it has

an inflection point at A/ / 2 = 500, option (D).

10. The general solution Gf% =02y isy=f(x)=4e"" and f(0)=5 = 5=4¢" = A4=5=
f(x)=35&"", choice (A).

17. Let P(t) represent the amount of the substance at time 7. This is an exponential decay initial value

problem with % =kt = P(t)=3e™™. The half-life is 250 years, so

P(250) =3¢ =1.5 = & =é = 250k=Ini = k=—%=—0.004mz. Therefore, a

formula for the amount of substance, in grams, left after r year is (C), P =3 ™"™"2",



