Math 242 Homework Set #13

Due: 12/5/07
Section 10.5
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7. a) Our assumption isthat % = ky(1-y), wherey is the fraction of the population

that has heard the rumor.
b.) Usingthelogistic equation (1), % = kP(l—E), we substitute y = E P = Ky,

dP dy . dy dy o
and — = K —=, toobtain K—= = k(Ky)(1-vy) « — =ky(1-vy), our eguation in part
m m ot (Ky)@-y) ot ky(1-y) eq P

(a). Now the solutionto (1) is P(t) :L_k[,where A= K-F . We use the same
1+ Ae P,
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substitution to obtain Ky = = y= ° .
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c.) Lett bethenumber of hourssince8 AM. Then y, = y(0) = % =0.08 and
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. Solving this equation for t, we get
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It follows that l—1:M,sot: 1+M . When y=0.9,
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1y E, sot=41- In9 = 7.6hrs or 7hrs36min. Thus, 90% of the population
y 9 ()

will have heard the rumor by 3:36 PM.

8.a) P(0) =P, =400, P(2) =1200 and K =10,000. From the solution to the logistic
P,K
P, +(K-PR)e™
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b.) 5,000 = &Ot = ZZ{EJ =1t In(EJ = In(iJ =t = 2.68years.
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differential equation P(t) = , we get

P(1) =1200 = 1+ 24e™* :@ = e :@ -




