4. f(x)=x =3 =9 +6= f(x)=3x2 —6x—9=3(x—3)(x+ 1) is L0 0 ++ signoff
continuous everywhere and has zeros at —1 and 3. the critical numbers of f. The .

sign diagram of f” is shown.
a. f 1is increasing on (—o0, —1) and (3. 00) and decreasing on (—1, 3).

b. f has a relative maximum of f (—1) = 11 and a relative minimum of f (3) = —21.

» / 2/ —2/3 _ 2.—1/ -2/ 13 e
18. f(x)=x13—x2B = f(x)= %.\ 2/3 _ 5X /3 — %x /3 (1 —2:(1-’3) is # ot defined

+++++l++0— sign of f'

discontinuous at 0 and has a zero at x = %. The critical numbers of f are thus 0

and %. The sign diagram of f” is shown. 0 %

a. f is increasing on (—oc. %) and decreasing on (é ac)

b. f has a relative maximum of f (é) =7
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. f(x)=x—cosx.0 =x =< 2m = f'(x) =1+ sinx is continuous on (0, 27) and 1441404+ sien of f

has zeros where 1 4 sinx = 0 < sinx = —1 = x = 23X, a critical number of £ { } x
- 0 37 2

The sign diagram of f” is shown.

a. [ is increasing on (0, 27). b. f has no relative extremum.
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. f(x)=xsinxy +cosx.0 <x <27 = f'(x) =sinx +xcosx —sinx =xcosx 40— ——— 0++  sienof f

1s continuous everywhere and has zeros where x cosxy =0 = x = % or 37“' m { >
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(0, 27r). The sign diagram of f” is shown.
a. f is increasing on (0, 5 ) and (3717 271-) and decreasing on (% %‘T)

b. f has arelative maximum of f () = 5 and a relative minimum of f (377") = —3F,
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1 —x2) (2x) — (x% = 9) (—2x) e
4. f(x) = > = flx) = ( ) ( ) _ 16.1.3

(1 - .1:2)2 (—16) + 16x (2) (1 - x2) (—2x) 16 (3;—2 n 1)
4 - 3

)

fx)y=

(1-x2 (1-x2)

The sign diagram of /" is shown at right. We see that f is concave £ not defined

upward on (—oo, —1) and (1. o¢) and concave downward on (—1, 1). U £+ signoff”

It has no inflection point.
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) sinx , (1 +cosx)cosx — sinx (—sinx) 1
. hx) = ——. 1 <x =mm=N(x) = 5 =
1 +cosx (1 4 cosx)? 14+ cosx

d sinx
W (x) = — (1+cosx)~! = —.
dx (14 cosx)
The sign diagram of /" is shown at right. We see that /7 is concave ————0++++  signofh”

downward on (—sr, 0) and concave upward on (0, 7r). It has an
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inflection point at (0, 0). -7

38 h(x) =2 4+3x2 —12x — 2= W (x) =632 +6x — 12 =6(x+2)(x — 1) = 0= x = —2 or 1. the critical numbers of
h. "’ (x) = 12x +6 = 6(2x + 1). We use the sDT: 7" (=2) = —18 <= 0. so / has a relative maximum of 1 (—=2) = 18;
and 7" (1) = 18 = 0. so /1 has a relative minimum of /1 (1) = —9.



47. f(x) = 2sinx +smm2x. 0 = x < 7™ =
f’r (x) =2cosx +2cos2x =2cosx +2 (2 cos? x — 1) =2 (2 cos? x + cosx — 1) =22cosx — l){cosx+ 1) =0=
x = X the only critical number in (0, 7). f” (x) = —2sinx —4sin2x and /" () = —343 < 0.soby the sDT. f has a
_3v3
=

relative maximum of f (%) =



