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where /i = £ is 5 constant. (] rivati :
- = stant. {In our derivation, K was nonzero, but we ean restore the excluded case y = 0 by
allowing K to be zero.)

dy  ycosm a 1437
W=== =111 ¥ =yeosrdr = £ = T z
== 142" pill =L (144" dy = yeosrdr = ——dy =coszxdr =+
II"(% -|—yj dy= [coszdr = Ihfy|+3y? =sinz+C. y{0)=1 = Il +1=snl+C =
= %, s0 In |y| + éyi =ginT+ -f We cannot solve explicitly for .
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L : \ -kt |1 we gseumic that performance is at level 0 when
i p_M=Ae"" [A=24e%] & P=M- Ae~t, If we assume that pu:rlulr::am.c is af leve
ey A= —M & Plty=M-—Me",

=0, then P{0) =0 & 0=M+4 =
lim Pity=M—-M-0= M.
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1. (a) Our assumption is that % = ky(1 — y), where y is the fraction of the population that has heard the rumor.
= k¥
=K 3t to

obtain K % =k(Ky)(1l-y) < df{— = ky(1 — y), our equation in part (a). Now the solution to (1) is
K-PF K

K I .
P(t) = 1+ Ae—kt’ where A = N We use the same substitution to obtain Ky = - K=Ky n
Yo Kyo
-;- =y(4) = m%%m. Thus, 0.08 + 0.92¢ 4% = 0.16, e %% = 298 = Z ande™* = ()", 50
0.08 2 . . .
Y = Solving this equation for ¢, we get

T 0.08+092(2/23)7% 2+ 23(2/23)7%

2\ 2-2y 2\* 2 1-y 2\ 1y
2y + 23y(§§> = -'5-3;— = (ﬁ) =23 T = (Eg) = —-y—- It follows that
%“1" nf(1 —y /y’sot=4[1+1n((1—2y) y ].Wheny=0.9,1—_—’i=%,,so
lnﬁ lnﬁ Y
i t= 4(1 - 111:12 > a2 7.6 h or 7 h 36 min. Thus, 90% of the population will have heard the rumor by 3:36 P.M.
23




