2 9 HW

12. (a) f is increasing where f’ is positive, on (1, 6) and (8, oo), and decreasing where f' is negative, on (0, 1) and (6, 8).

16.

18.

(b) f has a local maximum where f' changes from positive to negative, at x = 6,

and local minima where f’ changes from negative to positive, at x = 1 and

atx = 8.
(c) f 1s concave upward where f’ is increasing, that is, on (0, 2), (3, 5), and (7, o),

and concave downward where f' is decreasing, that is, on (2, 3) and (5, 7).
(d) There are points of inflection where f changes its direction of concavity, at

x=2zx=3 x=5andx="T.

f'(z) > 0forall » % 1 with vertical asymptote & = 1, so f is increasing on
(—o00,1) and (1,00). f“(z) > 0ifz < lorz > 3,and f"(z) < 0if1 < z < 3,
50 f is concave upward on (—co, 1) and (3, o), and concave downward on (1, 3).

There is an inflection point when x = 3.

fl(1)=f'(—1) =0 = horizontal tangents at x = +1 f'(z) < 0if |=| < 1
= fisdecreasingon (—1,1). f'(z) > 0if1 < |#| <2 = f is increasing
on(—2.—1)and (1,2). f'(z) = —1if|z| >2 = the graph of f has constant
slope —1 on (—co, —2) and (2,00). f'(z) <0if 2 <z <0 =

f is concave downward on (—2, 0). The point (0, 1) is an inflection point.

(e) J

. (a) To find the intervals on which £ is increasing, we need to find the intervals on which f'(x) = 3=* — 1 is positive.

2 2 2.1 1 1 1 .
3z —1>0 & 3z">1 & z°>3 & |x|>\/;;soze(—oo._—\/;)u(\/;,oo)_ﬂms;fls

Increasing on (—oo, —ﬁ) and on (\/g? oo) In a simular fashion, f 1s decreasing on (—\/g? \/g)
(b) To find the intervals on which f is concave upward, we need to find the intervals on which f(z) = 6x is positive.
6x >0 < x>0 So fisconcave upward on (0, oo) and f is concave downward on (—oo, 0).

(c) There is an inflection point at (0, 0) since f changes its direction of concavity at « = 0.
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vy o F@th) —f@) o [(@+ k) —2(x + )] — (= — 227
. @ fe) = fim TS = i, 2

x* + 42 h + 62°h® + 4xh® + h* — 22* — dxh — 2R%) — (z* — 227)

=lim(

h—0 h
= im 42°h + 62°h° +4x:3+h4 —dzh —20° _ lim (427 +62°h + dah® + B* — 4z — 2h) = 42 — 4a
(=) = lim fllz+ k) — fl(=) ~ lim 4z + h)® — 4z + h)] — (42° — 4x)
' h h—0 h
. (42° +122°h + 12xh® + 4h° — 4o — 4h) — (42° — o) _ lim 1222h + 12zh? + 4h% — 4h
h—0 k h—0 h
= lim (122* + 12zh + 4R —4) = 122 — 4

® f(z)>0 & 42" —42>0 & 4z(x®—1)>0 & 4dz(z+1)(z—1) > 0,so fisncreasing on (—1,0)
and (1, oc) and f is decreasing on (—eo, —1) and (0, 1)

©F'(2)>0 & 122°—4>0 & 122>4 & 2> & |w|>\/g,sofi5CUDn(—oo__— %)and
(\/g,oo)mdfisCDou(—\/g,\/g).

26. We know right away that ¢ cannot be f’s antiderivative, since the slope of ¢ is not zero at the z-value where f = 0. Now f is

positive when a is increasing and negative when a is decreasing, so a is the antiderivative of f.
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