Name: Class; Date:

1. A function [ bas an absolute minimum at & = ¢ if f(e) is the smallest function value on the entire domain of J, whereas

{ has a local mindimum at ¢ if f{c) is the smallest function value when r is near o

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

3. Absolote maximum at &; absolute minimom at o local maxima at b and &; local minima at & and =;

neither 4 maximum nor 4 mimmum at a, o, ¢, and £,

6. Absolute maximum value iz f(7) = 5; absolute minimum value is f{1) = 0; local maximum values are {{0) = 2, {3} = 4,

and f{5) = 3; local minimum values are (1) =0, f(4) = 2, and [{6) = L.

7. Absolute minimum at 2, abzolute maximum at 3,
local minimum at 4

N

3..

2..

o 1 2z 3 4 5 =

8. Absolute maximum at 5, absolute minimuom at 2,
local maximum at 3, local mimma at 2 and 4

¥

= b2
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1. (a) i ) (1) Ly (el k-l
2 21 2
1 11 1
a é 3 ;
-1+
12. {a) WNote that a local maximum cannot i
aeeur at an endpoint.
b !
|
2 ¥4
. — = T 1 2 =
-1 /0 1 2 =x 14
-1

Note: By the Extreme Value Theorem, f must sof be continuous.

(p* +4)(1) — (p— 1)(2p) B 744 —2p" +2p B —p 244
(72 T+ 4) G F AP G + 47

—1
I; = hip) =
7

0. hip) =
) = B

= 1 + +/5. The eritical numbers are 1 = /5. [k {p) exists for all real numbers.|

2+ IT 16
—2

Rip)=0 = p
36. [{x) =xc®™ = ['z) = 2(26%7) + & = (22 + 1). Sinee €2 is never 0, we have [ () = 0 only when

e 4+l=0 = o= —%. =0 —% i5 the only eritical number:

39 f(o) =22 —32® — 1224+ 1, [-2.3]. [fo)=62" -6 —12=6(z"—z—2) =6{z—(z+1) =0 «
z=2 -1 f{-M=-3 f—1)=5 f(2) = —19,and f{3) = —8&. 8o f{—1) = & is the absolute maximum value and

F{2) = —19 is the absolute minimum value.
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52. (a) z From the graph, it appears that the absolute maximum value is about

F(—0.58) = 1.47, and the absolute minimum value is about
Fi=1) = f{0) = L.0O0; that is, at both endpoints.

-1
(b} flz) == —% = flz)=e" =322 —1). 80 [(z)=0on[-L0] = ==—./1/3
f(—=1) = f{0) = 1 (minima) and f(—mfu:a;) — VRS B s kimum),

mass 1000
volume V{1

§8. The density 1s defined a3 p = {in g/em”). But a critical point of g will also be a critical point of 1/

. dp
| since 9T

dy
— 1000V 2E a7 and ¥ is never 0], and V" is easier to differentiate than p.

V(T') = 99987 — 0064267 + 000850437 — 000006797 = V(1) = —0.06426 + 0.0LT00867 — 000020377
Setting this equal to 0 and using the guadratic formula to find 7', we get
—0.0170086 £ +/0.01700862 — 4 - 0.0002037 - 0.06426

T'= 5(—0.0002037) a2 3.96057C or TO.5318C. Since we are only interested in

LOMI)
004a.87

the region 0°C < 7" < 307C, we check the density g st the endpoints and at 3.96657C: p(()) = sz 1.00013;

LONH) LM

P30 = 10037698 = 0.99625; p(3.9665) =~ Tl 1.000255. So water has its maximum density at
about 396657 C.
. i dF rsind + cos ){0) — W (pcostt — sind —pW(pcost — gin
56. 7 — ——t . LAY _ W
psindl + cos dl) (pesiné + costh® (psind + cost)®
I ] sin ] L C o
S0 — =0 = peosf@—sind=0 = u= = tan f. Substitufing tan & for g in I gives us
edl} cos
(tan &)1V W tand W tanff cos @ Wsing W sin 8
= = — = — = = W sin#.
(tan®) sint + cos @  sin® ¢ sin® # + cos? @ 1 "

7 + cost! JiEF1L

feh ]

H . | H ;
—— (see the figure), so /' = ——=1".
o+l : W E L L -

We compare this with the value of F* at the endpoints: F{0) = W and F($) = W.

L < 1and —== L

—_— —_— <, we have that ——
Vil | WITEE]

— [}’ i3 the absolute minimum value of F(#), and it occurs when tan ! = .
Vit + 1

Iftan & = p, then sindl =

Now because Wis less than or equal to each of {0} and ¥ Iﬁ)

Hence,
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58. (a) The equation of the graph in the figure is 20

p(t) = 0.00146(% — 0.115536% + 2498168t — 21 26872,
(b a(t) = ' (1} = 0.00438¢% — 0.23106 + 24.98160 =

a'(f) = 0.008760 — 0.23106. a'(t) =0 = f = 52208 o 26.4.

a{0) 7= 24.98, a(t,) = 21.93, and a(125) == 64.54. 0 123

The maximum acceleration is about 64.5 ft /5% and the minimum acceleration is about 21.93 ft /52,

59. (a) vi{r) = k(ro — r)r? = kror® — kr® = V(r) = 2kror — 3kr®. V(M) =0 = kr(2r0-3) =0 =
r=Q0aor %rn {(but (15 not in the interval). Evaluating © at %-ru, %‘m, and ro, we get -vli%-ru:! = %k‘r:u;, ?J(%T'n] = %.i.:n:-j,

and v(rg) = 0. Since % = é, o attaing ity maximum value at r = ;—i-r;_.. This supports the statement in the text.

(b} Fronm part (&), the maximuam value of v s %krﬁ.
{U} i
gz
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