11. Because the trucker’s average speed was 79.5 mph, and by
- sqction 4.2 Exercises ) then Mean Value Theorem, the trucker must have been

 goingthatspecd
+1.(a) Yes. . :

(b) f’(x)=%x2+2x~1:2x+2 15.(a) f/(x)=5-2x

Y+ = %%%923 Since f(x)>0 on (—-M, %),f'(.x)=0 atx= —Z-, and
. 1 : 5 A
=5 B F(x)<0on (5, oo), we know that f (x) has a local

3. (a) No. There is a verticle tangent atx =0 -

maximum at x = g- Since f(%) = %? the local
5.(a) Yes.

- . 5 2 ..
. maximum occurs at the pomt(-i, ”f).'(’ThlS isalso a
1 .
b) f’(x): —-—-—d six_‘f‘ xX=
dx

2 global maximum.)
Ni-x

1 I 2D-(-nl2) _r (b) Since f'(x)> 0 on (—w, %) Sf(x) is increasing on
2 =D 2

) 5
2::’-—- 4 N
t-e 4 2

,,,,,, (¢) Since f'(x) <0 on (% oo), f(x)is decreasing on.
o sses through (0.5,f(0.5) = (0.5, 2.3)

. (a) The secant line pa . LA
9. (a) and (2,f(2)) =2, 2.5), 50 if8 equation 18 ¥ = 2.5. - l:i .,O)‘
(1) The slope of the secant line is 0, 50 we need (© find I
¢ such that £ (€)=0. ‘

1~ =0

=1

c=1

f(c):f(l)Zz )

The tangent line has slope 0 and passes thtough (1. 2).
s0 its equation isy=2.

17. (a) W' (x)= -E{
X

Sipce.h’(x)' is never zero is undefi’néd only where A(x) is
T — undefined, there dre no critical points, Also, the domain
...... o e e (~ee, 0)U(0, o) hias no endpoints. Therefore,

, Ai(x) has
no local extrema. ’
10. (a) The secant line passes through (1, £(1))= (1, 0) and (b Since A'(x) is never positive, 4i(x) is not increasing on
(3, f3) = (3,¥2), so s slope s dny iriterval. :
Ji-0 2 1 (¢) Since 4'(x) < 0 on (~eo, 0YU(D, s0), h(x) is-decreasing on
3-1 2 2 e e O)andon (0,0).
1

(x-1)+0 : . §
19. (@) f'(x)=2¢*

Singe f*(x)is never zero or undefined, and the domain

The equation is y = \/~
2

1 1
OF Y = —= X — —==, O y = 0.707x ~ 0.707.
<75 i ,

1 of f(x) has no endpoints, £(x) has no extrema.
(b) Weneed to findc such that £(6)= 72: (b) Since f ,I(x) is always positive, f(x) is increasing on
i1 | ( )
2We—~1 N () Since f'(x).is.never negative, f(x) is not decreasing on
wWe-1=+2 - any intérval.
e1l e
3 21.(a) ¥ =~
€= 5 ) ¢ o Wxdt 2
o 2 1 1 In the domain L—Z,roo), y' is never zero and is unde’ﬁp‘ed
re= f(g) ) \/; ) :E only at the éndpoint x = -2, The function y has a local

maximum at (-2, 4). (Thisis alse a global maximum.)
1 ‘ .
i tangent fn s e 7_2— e pusss through (b) Since'y’ is never positive, y is not increasing on any

Ll 3) | interval. - .
4=, —=|. Its equation is y = —=| x—— [+~—=o0r ; ’ ative on (2, e), y is decreasing on
(2 \/—2-} q nisy Ji( 2)° 2 (c) Since y’ is Neg; ’

[2=)

1 1
= X~ =, o1 y = 07075~ 0.354.
Y 32 242
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[~47,479 by [-3.1,3.1]

@ f()=x. 2‘/41:; T o

_ =~3x+8

- 24 ~x

The local extrema occur at the critical point x = -g and at

the endpoint x = 4, There is a local (and absolute)
8 16
maximum at| —, — |or a roximately (2.67, 3.08),
(3 33 ) PP

and a local minimum at (4, ).

(b) Since f'(x)>0 on(—eo, g—), £(x) is decreasing on

25

i e

(-5, 5] by [~0:4,0.4) ,
yen_ O (D) - (=0)(2X) X 42
(a) h (x)= {xz +4)2 (x2 +4)
L@

(=% +4) N . Y
The local extrema occur at the critical points, x=+2.

There is a local (and absolute) maximum at (——2, 2)
and a local (and absolute) minimum at (2, - Z)

(b) Since h;(x) >0 on (-—oa, - 2) and (2, 0'0); h(x) iS
increasing on (e, ~2) and [2, =).

(¢) Since K'(x) < 0 on (~2,2), h(x) is decreasing on (2, 2].

27.

BERRE bous Y22 630EE
{~4,4]by [—6, 6]
(®) f'(x)=3x%-2+2sinx
Note that 3x?~2 > 2 for |x| 2 1.2 and | 2 sin x| < 2 for
all x, s0 f*(x)> 0 for |x| = 1.2. Therefore, all critical
points occur in the interval (~1.2, 1.2), as suggested by
the graph. Using grapher techniques, there is a local
maximum at approximately (~1.126, -0.036), and a -
local minimum at approximately (0.559, -2.639).

]

(b) f () is increasing on the intervals (—oo, —1.126] and
[0.559, =), where the interval endpoints are
approximate.

(€) f (x) is decreasing on the interval [-1.126, 0.559], where
the interval endpoints are approximate,

43. (d) Since v'(s) =1.6,v(t)= 1.6t +-C, Butv(0)=0,s0C =0
and w9 = 1,61, Therefore, V(30) = 1.6(30) = 48, The.
rock will be going 48 m/sec.

(b) Let 5(r) represent position.
Since s"(8) = v(z) = 1 b, 5() =082+ D.But s(0) =0,
50 D=0 and 5(f) =0.8¢2, Therefore, ‘
5(30) = 0.8(30)2 = 720. The rock travels 720 meters in
the 30 seconds it takes to hit botiom, so the bottoxﬁ of
the crevasse is 720 meters below the point of refease.

(¢) The velocity is now given by v(f) = 1.6¢ + C, where
v(0) = 4.‘ (Note that the sign of the initial velocity is the
§ame as the sign used for the acceleration, since both act
in adownward direction.) Therefore, (1) = 1.6¢ + 4,
anfi $(8) = 0.842 + 41+ D, whete 5(0) = 0 and s0.D =0,
Using 5(z) = 0.8¢2 +4¢ and the known crevagse depth
of 720 rrieters, we solve s(i) =720 to obtain the
positive solution ¢ ~ 27,604, and so V1) = w27.604) =
L.6(27:604) + 4 ~ 48.166. The rock will hit bottom after.
about 27.604 seconds, and it will be going about



