Solutions for PS 29

28. (a) From Exercise 7.1.14, we have dy/dt = k(y — R). We are given that R = 20 °C and dy/dt = -1 °C/min
when y = 70 °C. Thus, =1 = k(70 - 20) = k= —g and the differential equation becomes
dy/dt = —g5(y — 20).

() From part (a), dy/dt = — g (y — 20). With to = 0, yo = 95, and
h = 2 min, we get
1 = w0 + hF{to, po) = 95 + 2[—5(95 — 20)] = 92
1= +hF(t, 1) = 92 + 2[— (92 — 20)] = 89.12
¥ = y2 + hF(ta, y2) = 89.12 + 2[— & (89.12 — 20)]

= 86.3552
va = ya + hF(ts, ) = 86.3552 + 2[5 (86.3552 ~ 20)]
= 83.700992
MIMﬁ“mu:rM us = ya + hF(ta, pa) = 83.700992 + 2~ (83.700992 — 20)]
temperature is 20 °C; that is, the —

temperature of the room.
Thus, y (10) = B1.15°C.
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(®) If Go < r/k, then Co = r//k < 0 and the formula for C(¢) shows that C(t) increases and lim C(t) = r/k.
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