Problem 2.

(a) F(t) = Fo(1—0.1)* = Fy(0.9)". To find the number of years it will take for half of the forestland to betz
destroyed, we find the value of ¢ for which 0.5Fy = Fp(0.9)%. Solving this equation, we have 0.5 = (0.9)
= In0.5=tIn0.9 = t = {205 ~ 6.58 years.

(b) E(t) = Foe %'*. To find the number of years it will take for half of the forestland to ;Jflatdestroyed, we find
the value of ¢ for which 0.5F, = Fpe—%1t. Solving this equation, we have 0.5 = e™" = In0.5 = —0.1¢
=t =—252 ~ 6.93 years.

(c) &F = —0.1Fpe=%1 = —0.1F. The sign of the proportionality constant is negative because the amount
of forestland is decreasing.

‘ Problem 3.

1
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(a) y(t) = Ce™. 5=Ce = C =5 = y(t) = 5,
(b) y(z) = Ce™001e, | = 0e=001(2) o (7 = (002 y(z) = €002~001z _ 0.02-001z

(c) w(s)=Ce¥. 1=Ce® = C =1 = u(s) = ¢*,

Problem 6.

. dy
(8), (¢) are solutions. For (a), d—f =e' = (e'+2)-2=y-2. For (c), % =Ce' = (Ce' +2)-2=y-2.

Problem 11.

dP
— = (0.02P - 1000.
o 0.0 000

Problem 16.

a) % = kS(800 — S) where k is a positive constant of proportionality.
dt
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(b) We maximize the quadratic function R(S) = kS(800 — S) = —kS? + 800kS. Now i = —2kS + 800k =

dS

—2k(S —400). R(S) is maximized when dR = 0, which occurs when S = 400. At this time, 400 students

ds

are sick.



