Homework 20

Section 4.3:

24, Vertical asymptote z = 0
f(z) >0ifz < —2 = fisincreasing on (—co, ~2).
f'(z) <0ifz > ;2 (zx #0) = fis decreasing on (—2,0) and (0, co).
f'(2)<0ifz <0 = fisconcave downward on (—09,0).

f’(z) >0ifz >0 = fisconcave upward on (0, c0).

and h is decreasing on (—c0, —1) and (1, o).

to decreasing at z = 1, so h(1) = 2 is a local maximum value.

(¢) " (z) = 30z — 602 = 30z(1 — 22°). R'(z)=0 < z=0or
1-22=0 & z=0orz==%1/v2 h"(z) > 0on (—o0,—1/v/2) and
(0,1/v2), and h”(z) < 0 on (—1/+/2,0) and (1/+/2,00). So h is CU on
(=00, ~1/v/2) and (0,1/v/2), and his CD on (~1/v/2, 0) and (1/v/Z, c0).

since §'(27) = 0.

(b) There is no local maximum or minimum.

(c) §”(z) =sinz. §”(z) > 0if0 <z < 7 or 2w < z < 3m,and S”(z) < Oif
T <z <2ror3mw <z < 4r. So S is CU on (0, w) and (2, 37), and S is CD
on (, 2r) and (37, 4). There are inflection points at (, 7), (2, 2r), and

(8w, 3x).
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There are inflection points at (~1/v/2,~7/(4v2)), (0,0), and (1/v/2,7/(4v2)).
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38. (a) h(z) =52° - 3¢° = K'(z) =152 — 152* = 150%(1 — 2%) = 152(1 + z)(1-2z). K(z)>0 &

—1<z<0and0<z <1 [notethat A’'(0) =0] and h'(z) <0 <« z<-—lorz > 1. So h is increasing on (—1,1)

(b) h changes from decreasing to increasing at z = —1, so h(—1) = —2 is a local minimum value. h changes from increasing

,2)

(-1,-2)

4. (@) S(z) =z —sinz,0<z<4r = S'(z)=1-cosz. §(z)=0 & cosz=1 & z=0,2m and4r.

5'(z) >0 <& cosz < 1, which is true for all & except integer multiples of 2, so S is increasing on (0, 4m)




62. (a) I'm very unhappy. It’s uncomfortably hot and f'(3) = 2 indicates that the T
temperature is increasing, and f”/(3) = 4 indicates that the rate of increase

is increasing. (The temperature is rapidly getting warmer.) ’
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(b) I'm still unhappy, but not as unhappy as in part (a). It’s uncomfortably hot T
and f'(3) = 2 indicates that the temperature is increasing, but f/(3) = —4
indicates that the rate of increase is decreasing. (The temperature is slowly /
getting warmer.) ]
0 3
(c) I'm somewhat happy. It’s uncomfortably hot and f'(3) = —2 indicates that T

the temperature is decreasing, but f/(3) = 4 indicates that the rate of
change is increasing. (The rate of change is negative but it’s becoming less

negative. The temperature is slowly getting cooler.)
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(d) I'm very happy. It’s uncomfortably hot and f’(3) = —2 indicates that the T
temperature is decreasing, and f”/(3) = —4 indicates that the rate of change
is decreasing, that is, becoming more negative. (The temperature is rapidly \

getting cooler.)
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82 f(z)=z* = fl(z)=42° = f(z) =122 =

f(0)=0.Forz <0, f(z) > 0, s0 fis CU on (—o0, 0);
forz >0, f"

(z) > 0,s0 f is also CU on (0, 00). Since f does not change concavity at 0, (0, 0) is not an inflection point.




