Problems 3.8.10, 3.8.16, 3.9.20, and 3.10.21, 3.10.22

10. (a) If y(t) is the mass after ¢ days and y(0) = A, then y(t) = Ae"**.

y(1) = Ae®* = 09454 = " =0945 = k=In0945

Then Ae(@99%)* =14 & e =nl o (In0945)t=Inl & t=——IB2_ ~ 1225 years.
(b) AeM 09 = 0204 & (In0945)t=Inl & t=——IBE_ ~ 2845 years
dTl dy ket
16. — = k(T —20). Lety = T — 20. Then — = ky, so y(t) = y(0)e"". y(0) =T(0) —20 =95 —20 =5,

so y(t) = 75e**. When T'(t) = 70, % = —1°C/min. Equivalently, % = —1 when y(t) = 50. Thus,

—1= % = ky(t) = 50k and 50 = y(t) = 75e**. The first relation implies k = —1/50, so the second relation says

50 = 75 /%" Thus, e ¥/** =2 = —t/50=1In(2) = t=—50In(2) ~ 20.27 mm.

) d dx d: dx
20. pulley Gwend—‘:=—1m/s,ﬁndEwhenx=8nly2=xz+1 = 2yd—i‘=2xa =
¥ —_—
o ! % = %% — —%_ When = = 8, y = /65, so % = —%_ Thus, the boat approaches

the dock at @ 7=~ 1.01 m/s.

Ny=flz)=2/z,z=4,Az=1 =

Ay=f(5)—f4)=2—-2=—01

2 2
dy = ——de = —(1) = -0.125
ﬁ.y:f{x}:ew?xzﬂjﬁng_s = y y=g
Ay = f(0.5) = £(0) = Ve — 1 [~ 0.65] Ay I‘f’"
1
dy:ezd:rzeu([]ﬁ} =05 —.
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