Homework 19

Section 4.3:
8. (a) f is increasing on the intervals where f'(z) > 0, namely, (2, 4) and (6, 9).

(b) f has a local maximum where it changes from increasing to decreasing, that is, where f changes from positive to negative

(at = = 4). Similarly, where f’ changes from negative to positive, f has a local minimum (at z = 2 and at z = 6).

(c) When f’ is increasing, its derivative f” is positive and hence, f is concave upward. This happens on (1, 3), (5, 7), and

(8,9). Similarly, f is concave downward when f' is decreasing—that is, on (0, 1), (3, 5), and (7,8).

(d) f has inflection points at z = 1, 3, 5, 7, and 8, since the direction of concavity changes at each of these values.
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: l First Derivative Test: f'(z) >0 = z<0orz>2and f'(z) <0 = 0<z<lorl<z< 2 Since f changes
1

b from positive to negative at z = 0, f(0) = Oisa local maximum value; and since f' changes from negative to positive at
z = 2, f(2) = 4 is a local minimum value.
Second Derivative Test:
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fz)=0 & z=0,2.f(0)=-2<0 = f(0)=0isalocal maximumvalue. f'(2)=2>0 = f(2)=4isa

local minimum value.

Preference: Since calculating the second derivative is fairly difficult, the First Derivative Test is easier to use for this
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40. (2) G(z) = 52%/% — 2% = G'(z)= Lz /3 - 0,2/3 = Wy 31 -2y = i
G(z)>0 & 0<z<landG(z)<0 <« z <0orz>1. SoG isincreasing on (0,1) and G is decreasing on

(—00,0) and (1, co).

() G changes from decreasing to increasing at z = 0, so G (0) = 01is a local minimum value. G changes from increasing to
decreasing at z = 1, so G(1) = 3 is a local maximum value. Note that the First Derivative Test applies at £ = 0 even

though G’ is not defined at = = 0, since G is continuous at 0.

©) G"(z) = —RPz=4/3 _ 205-1/3 0431+ 22). G'(z)>0 & @ cu\’
1,3
z<—3mdG"(z) <0 & —i<z<Oorz>0.S0GisCUon &
(—00,—3) and G is CD on (—1,0) and (0, 00). The only change in concavity \

0 1 x
occurs at £ = —3, 5o there is an inflection point at (—1, 6/V4). \
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42. (a) f(z) =ln(z* +27) = fl(z)= por T
and f is decreasing on (—o0, 0).
(b) f(0) = In 27 = 3.3 is a local minimum value.

_ (@ +27)(122%) — 4% (42%) _ 47 [3(z* + 27) — 4z*]

© () (z* ¥ 27)2 (A +27)2
_42%(81—z*)  —4z?(2? 4+ 9)(z +3)(z —3)
(=427 (=4 +27)2

f"(z) >0if-3<z<0and0 <z < 3,and f”(z) < 0ifz < —3 or
z > 3. Thus, f is concave upward on (-3, 0) and (0, 3) [hence on (—3, 3)]
and f is concave downward on (—oo, —3) and (3, o). There are inflection

points at (+3,In108) ~ (%3, 4.68).
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f'(z) > 0ifz > 0and f'(z) < 0ifz < 0, so f is increasing on (0, co)




