Calc | Sections 7 & 8: Assignment #6 (due 10/25)

F — wrh — n(5)2h = D _ o5, R _ o5, 2R dh_ 3 /mi

5 V=mr"h=ma(5)"h=25rh = = = 2bm = = 3=25m = = & o m/min.

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 dz/dt = 35 km/h and dy /dt = 25 km/h.

(b) Unknown: the rate at which the distance befween the ships 1s changing at (c) B
4:00 pM. If we let z be the distance between the ships, then we want to find z ,
dz/dt whent=4h A

X 150 — x

@ =(150-2) +4* = 2:2 = {150—x)(—d_“’)+ 2y ¥

(e) At4:00 PM, x — 4(35) — 140 and y — 4(25) = 100 = =z = /(150 — 140)2 + 1007 = ,/T0,100.

dz 1 dr  dy] —10(35)+100(25) 215
So— = - — 150) — — | = = 7~ 21 4km/h.
&z [(“‘“ i dt} /10100 /101 /
17. T Wem‘egivenﬂmt%:élft/s %—Bﬂfs 22 = (z+y) +5002 =
X
Xty z 2z%=2{x+y)(%—l—f{—2)_ 15 minutes after the woman starts, we have
P
wy z = (4 ft/s)(20 min)(60 s/min) = 4800 fiand y = 5 - 15 - 60 = 4500 =
- 3500 = /(4800 + 4500)2 + 5002 = /36,740,000, so
dz _z+y(de dy 48(][]—0—45(}0{ 5) = 837 ~ 890 /s
dt z \dt dt /86,740,000 8674
. dy dx dy dx
pulley en —= = — = = Sa— = =0
20. Given o 1 m/s, find g whenz =8m y zr“+1 = 2y 7t = 2x % =
¥
wop® ! E =g@=—g_wheum=8,y= vﬁ;sod—m=—E_Thus,theboatappmaches
dt x dt x di 8
x
the dock at @ = 1.01 m/s.
6. g(x)=JTta=(14+2)"° = g)=2101+2)"? s0g(0)=1and 2
g'(0) = . Therefore, JT+z = g(z) = g(0) +g'(0)(z — 0) =1+ L= ©.1)

So v/0.95 = {/1+(—0.05) ~ 1 + 1(—0.05) = 0.953

. : 083, -3.25 / 3
and 1.1=¢YT+01~1+%(0.1)=103 L/g J

24. To estimate e**'® we’ll find the linearization of f(z) = e® ata = 0. Since f'(z) = %, f(0) = 1, and f'(0) = 1, we have

L(z) =1+ 1(xz — 0) = = + 1. Thus, e* =~ = + 1 when z is near 0, so e "% =~ —0.015 + 1 = 0.985.
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Calc | Sections 7 & 8: Assignment #6 (due 10/25)

4. ) gla)=val+5 = ¢'(2)=v0=3 g(195) = g(2) +41(2)(1.95 —2) = —4 + 3(—0.05) = —4.15.
g(2.05) == g(2) + ¢'(2)(2.05 — 2) = —4 + 3(0.05) = —3.85.

(b) The formula g'(x) = /=2 + & shows that g'(z) is positive and increasing. This means that the slopes of the tangent lines
are positive and the tangents are getting steeper. So the tangent lines lie below the graph of g. Hence, the estimates in

part (a) are too small
5. Absolute maximum value is f(4) = 5; there is no absolute minimum value; local maximum values are f(4) = 5 and
F(6) = 4; local minimum values are f(2) = 2 and f(1) = f(5) = 3.
6. There is no absolute maximum value; absolute mininum value is g(4) = 1; local maximum values are g(3) = 4 and
g(€) = 3; local minimum values are g(2) = 2 and g(4) = 1.

8. Absolute minimum at 1, absolute maximum at 5,

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

critical numbers

i
t

=
t

of 1 2 3 4 5 x

4. oft) = [3t—4| —4 if 3t—4>0 3t—4 ift>3
. g — — = . —
—(3t—4) if3t—4<0 4-3t ift<i
3 ift>3 _ R
g'(t) = _ , and g'(t) does not exist att = %, sot = % is a critical number.
—3 1ff<§
%, h(p) = 2L Wipy=E W) —(p-1)) _p'+4-2%"+2% —p’ +2+4
. P2 +4 P 2 +4)2 2 + 4)2 22 + 4)2
h'(p)=0 = P=%§+16=1ﬂ:v/g_ The critical numbers are 1 = /5. [A'(p) exists for all real numbers ]
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80. f(zx) =z —Inz, [3.2]. f(z)=1-2=22 f(z)=0 = =z=1[Note that0 isnot in the domain of f]

bal—

f(3)=5-In

(1) = 1 is the absolute minimum value.

~ 1.19, f(1)=1,and f(2) =2 —1In2 = 1.31. So f(2) = 2 — In 2 15 the absolute maximum value and
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