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3. Let s denote the side of a square. The square’s area A is given by A = 3”. Diﬂ'a'entialingwithrespecttotgivesus

{i: —25— When A = 16,5 =4 Suhstltutmg-ﬂtforsandﬁfor—gwesus —2(4)(6} 48 cm?/s.

r dV
6. V== = ﬂ=i--3r3d—r =

= =7r

1 2 _ _ 3/
3 T 37 g E =4n (5 . SU) (4) = 25,6004 i fS_

12. (a) Given: at noon, ship A 1s 150 km west of ship B; ship A 1s sailing east at 35 km/h, and ship B 1s sailing north at 25 km/h.
If we let ¢ be time (1 hours), x 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 between the ships 1s changing at (c) B
4:00 pM. If we let = be the distance between the ships, then we want to find
dz/dt whent =4h A

x 150 — x

dz dx dy
22 = (150 — )% + 2 2: — = 2(150 —
@7 =027 +5 = 22 —2050-2)(- L) 12,2

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

dz 1 d d; —10(35 100(25 215 .
so % _ (o _150) %2 4, d¥| _ Z10B5) +10025) _ ~ 21 4km/h
t 2 dt dt /10,100 V101
. dr . .. - 24
16. Weamgveuthatﬁ=1.6m;s_B3r51mjlarlnangle5,——— = y=— =
T
dy 24 dx 24 dy  24(16)
= T _Z(16). Whenz =8, — = =—06 the shadow
@t~ ot g2 (16 Whenz=8 7, 64 m/s, so the
1s decreasing at a rate of 0.6 m/s.
26. If C' = the rate at1a\rh1-::}:|wat»ar151:;1]1:|]pe(111],tlle:t:ti = ' — 10,000, where 2
V = L7r?h is the volume at time ¢. Bysinﬁlartrianglespg=f—é = r=%h = £ I
6
- h
. dl T, o dh
V=2ir(3h)"h=%h = — =_h®— Whenh =200 J_
37(3h)° & 9 @ oo e

% = 20 em/min, so C' — 10,000 = %(200}’(20) = C = 10,000+ snoéuuu 7 =2 289,253 em®/min.

3. Absolute maximum at s, absolute minimum at », local maximum at ¢, local minima at b and r, neither a maximum nor a

mimmum at a and d.

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 mumimum values are f{2) = 2 and f(1) = f(5) = 3.
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8. Absolute minimum at 1, absolute maximum at 5,

local maximum at 2, local minimum at 4

¥

34
24
14

R EREE

16. f(z) =2 — 2z, = > —2. Absolute maximum

28.

34

42,

f(—2) = £; no local maximum_ No absolute or local

MINMmum.

fle) =2 +62 — 152 = f'(z) =3z +122—15=3(z® + 42— 5) =3(z + 5)(=z — 1).

f'(z) =0 = =z =—5, 1. These are the only critical numbers.

3t—4 if 3t—4>0 3t—4 ift>2
g(t) =3t —4| = . = _
—(3t—4) if3t—4<0 4—-3t ift<i
3 ift>3 _ . "
g'(t) = s i , and g'(t) does not exist at t = 3, so ¢ = 3 is a critical number.
_ Tt < =
-3
@) =2l o g =N -(-DC) _pt4-2"+2 —p+2+4
p2_|_4 [:};,2_'_4)2 (}.’,2 +4)2 (pz _|_4}2 -
W(p)=0 = p=_—2EVA+16_ ., /5 The critical numbers are 1 + /5. [A'(p) exists for all real numbers ]

-2

! 2 ’ 2 1
g(f) =40 —tanf = gG(#)=4—sec’d g()=0 = sec §=4 = secf=42 = cosf==47 =
8= < + 2nm, 57'" + 2nm, 2?“ + 2nm, and 5‘7'” + 2n are crifical numbers.
Note: The values of # that make g'(#) undefined are not in the domain of g

flz) =5+54x — 227 [0.4]. f(z)=54—62>=6(9—2")=6(3+x)(3—x)=0 & =z=z=-33 f(0)=35,
f(3) =113, and f(4) = 93. So f(3) = 113 1s the absolute maxumum value and 7(0) = 5 1s the absolute mimmnmum value.
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z?—4
2+ 47

(x® +4)(22) — («® —4)(22) 16z 12

J— — ——:g
T — a0 © e = F = fad

[_454] f!(x) =

8. f(z) =

£(0) = —1. So f(44) = 2 s the absolute maximum value and f(0) = —1 is the absolute mimimum value.

5. f(z) =z —Inz, [3,2]. flz)=1—-1=22 §(z)=0 = =z=1 [Note that0is not in the domain of f ]

Ff(3)=32—-In2 =119 f(1)=1,and f(2) =2 —In2 = 1.31. So f(2) = 2 — In 2 is the absolute maximum value and

f(1) = 1 is the absolute mininum vale.

62 F — ui N dF _ (usinf +cosf)(0) — ulV(ucosf —sinf) —pull’(ncosd —sind)
) psinf + cos @ df (psin @ + cos 8)* (usind +cos8)®
dF . sin @ o : )
SOEZU = pucosf—sinf=0 = u= 9=tan9.Subs‘tltu‘tlngtan&fornmf'gwesus
cos
(tan 8)WW Wtan#d Wtan# cosf  Wsinf W sing
= = — = = 5in&.
(tanf)sinf +cosf  sin® @ sin® 8 + cos? § 1
+ cos @
cos
[ftan# = u, thensin# = —E (see the fipure), so F = —L W
Vi?t+1 vprt+1 1

We compare this with the value of F at the endpoints: F(0) = pIV and F(Z) = 1V

Now because < 1and < u, we have that —E——1Vis less than or equal to each of F(0) and F ().

— —
VRl WATEE | Wvipr+1

£ 1V is the absolute minimum value of F(#), and it occurs when tan # = .

Hence,
pr+1
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