12.
(a) Given the rate of decrease of the surface area is 1 cm?/min. If we let ¢ be
time(in minutes) and S be the surface area(in cm?), then we are given that

dS/dt = —1 cm?/min.

(b) Unknow: the rate of decrease of the diameter when the diameter is 10 cm.
If we let « be the diameter, then we want to find dx/dt when z = 10 cm.

(c) If the radius is r and the diameter z = 2r, then 7 = Jz and

1 dS dSdz dz
S =4 2 =47 (— 2 = 2 _— = = —_—
r 7T(2:1:) TS = o T
(d)-1=9 =27rz% = L = _ L When z =10, 2% = —5-. So the rate of

decrease is 33— cm/min.
s

15.

We are given that 2 = 60 mi/h and % = 25 mi/h. 2* = 2° +* =
dz _ o d d dz _ .d d dz _ 1o, d d
229 = 2250 + 2y = 25 = +ygd = = (229 +2yYY). After 2

hours, z = 2(60) = 120 and y = 2(25) = 50 = z = /1202 + 502 = 130, so

d 120(60)+50(25 :
Z—jz%(w‘é—f—l—yd—?):i( 1);5 (25 — g5 mi/h.



19.

A= 1bh where b 1s the base and h is the altitude. We are given that
‘é—’; = 1 cm/ min and = 2 em?/min. Using the product rule, we have ‘f{? =
(6% +h9). When hC 10 and A = 100, we have 100 = 1b(10) sh=10=

b=20,502 = 5(20-1+10%) = 4 = 20+1o% = &= % — 16 cm/min.

22.
Let D denote the distance from the origin (0,0) to the point on the curve

y= V.
D=+/(z-02+(@y—0)2=/22+ (V2)2=Va2 +z

dD 1(2+ );(2 +1)dx 22+ 1 dz
— =—(z"+x)7(2z — .
dt 2 dt N2+ ¢ dt
With % = 3 when z = 4, ﬂ?z%(iﬁ)zv“‘i’)mcm/s
38.
]
3
F

We are given that 9 = 4(27) = 87 rad/min.z = 3tanf = % = 3sec?9%.
When z = 1, tanf = 3, s0 sec®d = 1+ (3)? = L and 2 = 3(L)(87) = Lr ~
3 3 9 dt 9

83.8 km/min.



39.

—z —rer2ph 40 — ldz _ T\2(_&
cot = £ = —csc’d G = 3G = —(csc3)*(—F) = 54 dt 6

10 :
5™ km/min.



