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fW=x—e+1= =3 —6=3(x"-2) =3 (r+2) (x=v2) ++0----- 0++ sigmoff

. . i~ i~ s ~ -
is continuous everywhere and has zeros at —+/2 and +/ 2, the critical numbers of f. I i~ !

The sign diagram of f” is shown.

a. f isincreasing on (—-.'}c- 2) and (v/2, ¢ ) and decreasing on (—\E, v 2).

b. f has a relative maximum of f ( V’E) = 1 + 44/2 and a relative minimum of f ( ) =1-—42.

27, fx) =22 (x—3)= # not defined
Fo =3B -3+ =L 1B -3 +3:]= 5;1_;.36 is T l orTT i_ig”ff
discontinuous at 0 and has a zero at g s00 and are critical numbers of f. The 0 ! %
sign diagram of f7 is shown.

a. f is increasing on (—oo, 0) and (g oo) and decreasing on (O“ g)
b. f has a relative maximum of f (0) = 0 and a relative minimum of f (g) 7z —2.03.

31. f(x)=x—2sinx.0 <x < 2w = f' (x) =1 — 2 cosx is continuous on (0, 27) ——0+++++0—— signoff
and has zeros where 1 — 2cosx =0 & cosx = % =x = :"31'- or %T—r The sign - - E— > X
diagram of f” is shown. 3 ’ R
a. f is decreasing on (0, §) and ();T 2w ) and increasing on (% Tﬂ)

7]
th

b. f has a relative minimum of f ( 331'-) =2 —0.68 and a relative maximum of f (%‘1) = 6.97.

. f(x)=xsinx +cosx.0 <x < 2w = f'(x) =sinx + x cosx —sinx = x cosx i 0————— 0++  signoff
is continuous everywhere and has zeros where x cosx = 0= x = 2 or 3—77 in { > x
: : v 0 5 7 % 27
(0, 277). The sign diagram of f” is shown. - -
a. f is increasing on (0, 5 ) and (3“', ﬂ') and decreasing on (g— %‘1)
b. f has a relative maximum of f () = T and a relative minimum of f (377") =_3r

L f(x) =tanx —x = ' (x) = sec?x —1 = Oforxin (0. %j = f is increasing on (0, %_}. Since f(0) = 0, we have

f(x)=0forxin (0. F). and so tanx —x > 0= tanx > x forx in (0, ).
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17.

23.

47.

68.

fixy=x>—6x= ff(x)=3x2 6= f/(x)=6x =0 =x = 0.
The sign diagram of f” is shown at right. We see that f is concave = — - — _ _ 0 +++++ signoff”
downward on (—oc, 0) and concave upward on (0, o0). It has an N
inflection point at (0, 0). 0
1.2, 3.3/3 2 2/3 1/3 _ 2 1/3 2(;15‘34_1)
—_— —_— .l'f ! " - = - -"l T ———
hity=32+ 3P sty =2t+2P=sn" =3+ %t 3(1+r )_ Py
The sign diagram of h” is shown at right. We see that h is concave A" not defined
upward on (—oo, —1) and (0, 00) and concave downward on (—1, 0). ++0 l + + signofh”
] . . 4 ¢
It has inflection points at (—L —ﬁ) and (0, 0). 1 0
(u2 1)(1) u(2u) 2
u - TR us+1
flu)y = = = ffu) = - = = —=
u=—1 (w2 —1)° (u2 —1)
2
_ (u2 _ 1) 2u) + (12 + 1) (2) (uz _ 1) u)  (u) (;;2 _ 1) (—u2 1422+ 2) 2u (u2 4 3)
7 (u) = —— 3 = . 7 = 3
(u= —1) (u? —1) (w2 —1)
The sign diagram of /" is shown at right. We see that f is concave f not defined
downward on (—oc, —1) and (0, 1) and concave upward on (—1, 0) tao0 ++ signoff’
and (1, o). It has an inflection point at (0, 0). . .
1 0 1
filx) = 2sinx +sin2x, 0 < x = 7™ =
f"[x}:lcosx—l—zcoslx:2-:05:6—!—2(2{:052;’—1) ( cos x—l—cosr—l) 2(2cosx — 1)(cosx +1)=0=
x = Z. the only critical number in (0, 7). " (x) = —2sinx —4sin2x and [ (5) = =3 /3 < 0. so by the SDT, f has a
- . 7 _ 33
relative maximum of f [-E—] = —§
, [ —x ifx <0 [ —x? ifx <0 , [ —2x ifx =0
Since |[x| = we find that f (x) =x [x| = = f(x)= =
x ifx =0 x2 ifx >0 2x ifx =0
-2 ifx =0
f”’ (r) —
2 ifx=0

So f is concave downward on (—o0, 0) and concave upward on (0, o0). Therefore (0, 0) is an inflection point of /. To
show that f” does not exist at 0, observe that if we define f/ (0) = 0. then f’ (x) = 2|x|. and the result of Example 6 in
Section 2.1 tells us that /" (0) does not exist.



