
(e) i iYt i ,

1-

~

-
.L*i

y=-2 + cos t6.

I
'0.

Math lA Fa112001: Section 5.4 Solutions
~ --~--, 4. (a) 9( -3) = I--: f(t) dt = 0,9(3) = I~3 f(t) dt = I~3 f(t) dt + I: f(t) dt = 0 by symmetry,-since the area-

above the x-axis is the same as the area below the axis.

(b) From the graph, it appears that to the nearest ~ ,

9( -2) = I--: f(t) dt ~ 1, 9( -1) = I--; f(t) dt ~ 3~, and

9(0) = I~3 f(t) dt ~ 5~.

(c) 9 is increasing on ( -3, 0) because as x increases from -3 to 0, we keep

adding more area.

(d) 9 has a maximum value when we start subtracting area; that is, at x = 0.
'?"

",~ (f~e gra.pj) of 9'(X) is the same as that of f(x), as indicatedbyFf~,"
, --~.~--- (a)ByFfCl,9(X) = I:(2+cost)dt '*

9'(x) = f(x) = 2 + cosx.
(b) By FfC2, 9(X) = I: (2 + cos t)dt = [2t + sin tJ~ \

= (2x + sin x) -(271" + 0) = 2x + sin :I: -2... '*

.--~---

~f

01 1 x

g(x) =

.L 1 2 x

gl(:1:)=~1TIX ~,; )forX>1r~~.

~~~. by"' FfCl gl(:1:)=/(:1:)=ln:1:.!,!".~~.t",~$ 8./(t)=lntandg(:1:)=fllntd~ ' --
~-~~ -du dh dh du :--- ,

12. Let u = X2. Then -d = 2:1:. Also, d; = "d;;d;' so~- --~ :1:

hl(x) = ~ lz2 ,[i":;:;i dr = ~ lu ~~2:1;) =~~=~2:1; ~

~~:~ ;ward, we;;;;;;;&;;ve yll > 0. y = lz I+i+.. dt * y' = ~ =>

) ) 0 . (1 + x + X2)2 > 0 for II --=-C1 + 2x -.For this expression to be positive, we must have (1 + 2x < , smce
y -(1 + x + x2)2 .1

allz. (1 +2z) < 0 # x < -~. Thus,the~ardon (-00,-2).-
---~ ~- 20. (a) By FTCl, g'(x) = /(x). So g'(x) = /(x) = 0 at :1: = 2,4,6,8, and 10. 9 bas local maxima at x = 2 and 6

(since / = g' changes from positive to negative there) and local minima at x = 4 and 8. There is no local

maximum or minimum at x = 10, since / is not defined for x > 10.

(b) We can see from the graph that IJo2 / dtl > IJ24 / dtl > IJ46 / dtl > IJ68 / dtl > IJ810 / dtl.

So g(2) = IJo2 f dtl, g(6) = JO6 f dt = g(2) -IJ24 / dtl + IJ46 / dtl, and

g(10) = Jo1O / dt -= g(6) -IJ68 f dtl + IJ810 / dtl. Thus, g(2) > g(6) > g(10), and so the absolute maximum

of g(x) occurs at x = 2.

(c) 9 is concave downward on those intervals where g" < 0. But (d) -

g'(X) = /(x), SO g"(x) = /'(X), which is negative on (1,3), (5,7)

and (9,10). So 9 is concave downward on these intervals.

24:(;)~(x) = Joz /(t)dt = Joz odt= 0. ~~

Ifo $ x $ 1, then g(x) = Joz /(t) dt = Joz tdt = [~t2]~ = ~x2. ,. 'c,'

If1 < x $ 2, then

g(x) = Joz f(t) dt = Jo1 /(t) dt + hz f(t) dt

= g(l) + hZ(2 -t) dt = ~(1)2 + [2t -~t2];

= .! + (2x- .!x2 ) - (2- .!
) = 2x -.!x2 -1

2 2 2 2 .

Ifx > 2, theng(x) = Jozf(t)dt = g(2) +J2zodt = 1 +0 = 1. So

(0 if x < 0

~x2 if 0 $ x $ 1

2x- .!x2 -1 if 1 < x < 22 -
II ifx>2
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