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(b) A _ o 2r(30 m)(1 m/s) = 60w m*/s
dt dt
5. () Given: the rate of decrease of the surface area is 1 cm?/min. If we let (c)

t be time (in minutes) and S be the surface area (in cm?), then we are
given that dS/dt = —1 cm?/s.

(b) Unknown: the rate of decrease of the diameter when the diameter is
10 cm. If we let z be the diameter, then we want to find dz /dt when \

r=10cm.
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(d) If the radius is » and the diameter z = 2r, then r = trand § = drr? = 411'(-;-.1:)2 =7z =
dS _dSde o do
dt  dz dt dt’
das dx dz 1 dz 1
1=22 _ i e e =10, — = ——. f d i
(e) —1 p 2rx o = T - When x 0, T 30m So the rate of decrease 1§
75 om/min.

6. (a) Given: at noon, ship A is 150 km west of ship B; ship A is sailing east at 35 km /h, and ship B is sailing north at
25 km/h, If we let ¢ be time (in hours), = be the distance traveled by ship A (in km), and y be the distance
traveled by ship B (in km), then we are given that da/dt = 35 km/h and dy/dt = 25 km/h.

(b) Unknown: the rate at which the distance between the ships is changing at (c) B
4:00 p.M. If we let z be the distance between the ships, then we want to 1
y
find dz/dt whent =4 h. A
x 150-x

8. (a) Given: a man 6 ft tal! walks away from a street light mounted on a 15-fi-tatl pole at a rate of 5 ft/s. If we let ¢ be
time (in s) and z be the distance from the pole to the man (in f), then we are given that dz/dt = 5 fi/s.

(b) Unknown: the rate at which the tip of his shadow is moving when he is (c)

40 ft from the pole. If we let y be the distance from the man to the tip of 15

his shadow (in ft), then we want to find (—:%(z + y) when z = 40 fi.

x* y
L . 15
(d)Bymmllartnang]es,F:m-'-y = 15y=6s+6y = =6z = y=3z
(e)Thctipoftheshadowmovesataratcofi(a:+ )__@_( +3 _%E_sm_mp
etV =g+ =55 =36 =3



12, We are given that ‘;—f =24 fi/s.

(a) 28 = (90 —z)* +90° = 23 @ =2(90 — :z:)(—-%::-)_

Whenz =45,y = \/‘455+90§_45\/' s0

1B
> / &y _N-z (_ﬁ"ﬁ) = — (—24) = A
\ W-x dt Y dat ) 45\/5 V5
X
H

so the distance from second base is decreasing at a rate of %‘% ~10.7 ft/s

{b) Due to the symmetric nature of the problem in part (a}, we expect to get the same answcr—and we do.
dz dx dz 45
2 _ .2 2 — e — - ===
22 =x4+90"° = 2zd =2 . When z = 45, z = 45+/5, so — = 45\/_(24;) \/. 10.7 ft/s.

14, pulley Given % = —~1m/s, find %i—" whenz=8m. 1> =z+1 =
¥ ’ .
1 dy _, dz de _ydy _y _ _
o 2ydt—2mdt = il i z.Whenzw—B,y—\/G_&so
X 4 / A/
%f— =- % Thus, the beat approaches the dock at % ~1.01m/s.
- dV
25. Differentiating both sides of PV = C with respect to ¢ and using the Product Rule gives us P —— e + V— 0
dv V dP aP dv 600
= Par . When V = 600, P = 150 and T 20, so we have 7 150( 0) = us, the

volume is decreasing at a rate of 80 cm®/min.



