Calculus | Homework #7 Section 4.3

z* P (z* + 3)(2x) — =*(2z) B (i
53 — 1@ (22 + 3)2 (22 +3)2

. The denominator is positive so the sign of f'(x)

4. (a) f(=) =
15 determined by the sign of . Thus, [(z) >0 & = >0and ("(x) =0 <« = <0 So fisincreasing on (0, oc)
and [ is decreasing on [ —oo, 0).
(b} f changes from decreasing to increasing at = = (). Thus, f{0] = 015 a local minimum value.

(2?4 3)%(6) —6z-2(x® +3)(2z)  6(=" +3) 2" +3 4]  6(3-3")  —18(z+ 1(x-1)
(2 + 3)2)° (=* +3)* (w? 4 3)° (w? +3)°

(©) f"(z)

JMz)>0 & —-l<z<land () <0 <« x< —lorz>L1 Thus, f1sCUon (—L1,1)and CDon {—oca, —1)
and (1, co). There are IPs at (1, %]I
9. flz)=z+vI—-z = [z)=1+3(1 —.r]l_l"r";[—l} =1- ‘2'\.% MNote that [ 1s defined for 1 — o = ; that 15,
forz <1 ff{zr) =0 = 24T-z=1 = I—-x= % = 1l—x= % = T = Ei §7 does not exist at o« = 1,
but we can’t have a local maximum or minimum at an endpoint.
First Derivative Test: {'{z) >0 = =z < 3and f'(r) <0 = 3 <z < L Since ' changes from positive to
negative at » = % f{—ijl = 2 is a local maximum value.

a ]
1

Second Derivative Test: [(z) = =2 (=31 -2V -1) = ——
(=) = =3(=3)(1 — =) (-1) W)

2

I H] =20 = f(%] = % 15 a local maximum valoe,

Preference: The First Dervative Test may be slightly easier to apply in this case.

14. {a) [ 1s increasing on the intervals where ['{z) = 0, namely, (2, 4) and (6, 9).
(b} f has a local maximum where it changes from increasing to decreasing, that is, where 7 changes from positive to negative
(at = = 4). Similarly, where f changes from negative to positive, § has a local minimum (at x = 2 and at = = 6).
{¢) When 7 is increasing, its derivative f* is positive and hence, [ is CU. This happens on (1, 3), {5, 7)., and (8, 9).
Similarly, fis CD when 7 15 decreasing—that is, on (0, 1), (3, 5), and (7, 8).

{d) fhasIPsatx = 1,3, 5, 7, and &, since the direction of concavity changes at cach of these values,

23 (a) fz) =27 —32° — 122 = f(z) =62 — 6z —12=6(z" — 2 — 2) = 6{x — 2)(z + 1).
=0 & s<—loaz>2and () <0 & —-1l<o<?
S0 [ is increasing on [ —co, —1) and (2, co), and [ 15 decreasing on {—1. 2).
(b} Sinee f changes from increasing to decreasing at i = —1, f{—1) = 715 a local (d)

maximum value. Since [ changes from decreasing to increasing at = = 2,

F12) = —20is a local minimum value. [l Tl
F L]
{c) fM(z) =6{2r —1) = [“{z} =0on I:%::-cjl and f"{z) < Oon [—D-C_.%:l.
80 fi1s CU on [%= oo) and CD on (—oa, %}I There is a change in concavity at
, 2. -2t
T = % and we have an [P at (%,—l_—:]l_
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i1 o7 Fz) = 0ifx = 0and /() < 0if x < 0, so [ is increasing on {0, co)

32. (a) f(z) =In(z" +27) = f(z)=

and  is decreasing on {—oa, 0).

(b) f(0) = In 27 = 3.3 15 a local minimum value.

© 1"(x) (z +27)(1227) — do®(42%)  42®[3(x" +27) — 4] @
C I) = L
(" + z,?] (xi + 27) d
_4x*(8l —2") Az (z® +9)(z + 3)(x - 3)
(wt +27)% (= +27)2
Fryz0if -3 <o <0ad0 <z <3 ad ("o} <0ifr < —Jorz >3 1
Thus, fis CUon (—3,0) and (0, 3) [hence on {—3, 3)] and [ is CD on 1 .
3 0 | X

(—oo, —3) and (3, ca). There are IPs at (43, In 108) == (£3, 4.68).

3. f(x) = In(1 — Inx) is defined when = == 0 (so that In = is defined) and 1 — Inx > 0 [so that In{1 — Inx) is defined]. The

second condition 1s equivalentto 1 = Inx <= & < e, 50 [ has domain {0, &) .
(@) Asz — 0" Inz — —oo, 50l —Inz — coand f(r) - oo Asz — ¢ ,Inz — 17,501 —Inz — 0" and

flx) — —co, Thus, = = O and & = e are VAs. There is no HA,

b) f'{x) = In.r (—i) = —m < 0Oon (0, ). Thus, fis decreasing on its domain, (0, ).
(e} f'{=) ?"- 0 on (0, ), so f has no local maximum or minimuom value. (e) ¥
x={
@ f,,[z}__—h{l—lnz}j’ _ .zl{—l,..f:::}+(l—.ln.z}| _ Inx . 3
[#({1 — Inx)| o1 — Inx)? x?(1 — Inx)? — :
i x
so0 f(2) >0 < Inz <0 « 0<xz<1 Thus, fisCUon (0, 1)and -1

CDon (1, ). There is an IP at (1,0).

50. f(x) = ared™™ = Fz) = a|lze™ - bz + ™ - l] — et (26 + 1). For f(2) = 1 to be a maximum value, we
musthave [(2) =0. f(2) =1 = 1=2acand [(2)=0 = 0=(80+1}ae’ S08+1=0 [a+#0] =

b= —:—z andnow 1 = 20e 4% = o= /e/2
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