Solutions to Assignment 6

dV dV dx dx
s 3 2
LV== pralr ek T
dA daf
4bA=tw = — =0 — +w = =20(3) + 10(8) = 140 cm?/s.
12. (a) Given: the rate of decrease of the surface area 1s 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?/s.

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

(d) If the radius is r and the diameter x = 27, then r = lxaﬂd

_ 2 1.3 _ 3 dS dsS dx dx

S =A4nr —4?1'(2:\:} =7nz" = B de dt 2?rx—dt_
ds dzx dx dzx 1 | .
() —-1= 5 = 2z g = = —m When z = 10, — py ——E.Sothemteofdemeasemﬁm/mm.

14. (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 dx /dt = 35 km/h and dy/dt = 25 km/h.

2

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

x 150 = x

(d) z* = (150 —z)* +y° = 233_2(150—9:)( dx)—l—Z’y%

(e) At4:00 PM, = — 4(35) = 140 and y = 4(25) = 100 = z = /(150 — 140)? + 100% = /T0,100.

So - [(g; - 150} d"" 10(%0(25} - j% ~ 21.4km/h.
28. We are given dzx/dt = 8 ft/s. cotﬂ—ﬁ = z=100cotd = ,
dz , db d6  sin?@ 100 1 10
E:—lﬂﬂcsc BE = %= 100 - 8. When y = 200, sm!?—zﬂo 3 = o
@ _ (/2 '

S €7 M S i - L
%= 100 8= 5Drad/s_Theangle1sdecreasmgataratenfaurad,fs_

2 f(zx)=lnz = f'(z)=1/z,50 f(1)=0and f(1)=1 Thus, L(z) = f(1)+ f (D) (z— 1) =0+ 1{x—1) =2 — L
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Solutions to Assignment 6

6.g2)=VIita=(1+2)"" = g(&)=21(1+2)""3 509(0)=1and
g'(0) = 3. Therefore, /1 + = = g(z) = g(0) + ¢’(0)(z — 0) = 1 + 3=
So ¢0.95 = {/T+ (—0.05) ~ 1 + 1(—0.05) = 0.983,

and V1 1= JT+01~1+23(01)=103

i

30. If y = =°, ¥’ = 62" and the tangent line approximation at (1, 1) has slope €. If the change in x is 0.01, the change in y on the

tangent line is 0.06, and approximating (1.01)° with 1.0 is reasonable.
32. (@) flz) = (z—1)) = f(z)=2(z—1),s0 f(0) = 1and f'(0) = —2.
Thus, f(z) = Ls(z) = f(0) + f(0)(z —0) =1 — 2=
g(z) = e = g'(x) = —2¢7** s0g(0) = 1and g'(0) = —2.

Thus, g(z) = Ly(x) = g(0) + ¢’ (0)(z — 0) = 1 — 2z.

h(z) =1+1In(l1 —2z) = k'(z)= so h(0) = 1 and #'(0) = —2.

1—2z7

Thus, h(x) &~ La(z) = h(0) + k' (0)(z — 0) = 1 — 2z.

Notice that L; = L, = L. This happens because f, g, and h have the same function values and the same derivative

values at a = 0.

(b) The linear approximation appears to be the best for the function f smce 1t 1s
closer to f for a larger domain than it is to g and &. The approximation
looks worst for h since h moves away from L faster than f and g do.

2. (a) The Extreme Value Theorem
(b) See the Closed Interval Method.

8. Absolute minimum at 1, absolute maximum at 5,
local maximum at 2, local mininmim at 4
¥

3
24
1

—0.5

s

u

-

-

-

Page 2




Solutions to Assignment 6

10. f has no local maximum or minimum, but 2 and 4 are
critical mumbers

3 ()
+ t t

—2+44-12
— %

2 flz)=a+2"+x = fla)=3"+2x+1 Fflz)=0 = 3 +22+1=0 = z=

Neither of these 15 a real number. Thus, there are no critical mumbers.

3t —4 f3—4>0 (3t—4 ift>
—(3t—4) if3—4<0 |4-3t ift<

Bl Wlde

. g(t) = [3t— 4| = {

3 if + =
9’(‘-‘)={

s i and g'(¢) does not exist at t = 2, so t = 2 1s a critical number.
— t <

52. f(z) = (2 —1)%, [-1.2]. f'(z) =3(=® —1)}(2z) =6z(z+1)*(z—1)* =0 & =z=-101 f(+1)=0,

F(0) = —1, and f(2) = 27. So f(2) = 27 1s the absolute maximum value and f(0) = —1 1s the absolufe nunimmum value.
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