54

3. (@ g(z) =[5 flt)dt
g(0) = [¥ f(t)dt =0, g(1) = JE () dt=1-2 =2 [rectangle],
o(2) = [2f()dt = f) f@ydi+ f{ fie)de=g(1) + JiFde
=24+1-2+3-1.2=5 [rectangle plus triangle],
a3 =3 fydt = g(2) + f; Fiydt= 543-1-4=7,
g(6) = g(3) + j: F(t)dt [the integral is negative since f lies under the x-axis]
=7+[—(%-2-2+1-2)] =7-4=3

(b) g is increasing on {0, 3} becausc as = increases from 0 to 3, we keep adding more area.

(c) g has a maximum valuc when we start subtracting area; that is, at = = 3.

4 (2 g(—3) = /2 fydt =0, g3 = ffs Fyde= [, F{tydt + f2 f(tydt = 0 by symmetry, since the area

abave the z-axis is the same as the area below the axis.

(b) From the graph, it appears that to the nearest 1, (&
g(=2) = [ r(Hydt=1,9(-1) = Jo0 F(t) de == 35, and

9(0) = [°, fi(t)dt ~ 5.

{c) g is increasing on (—3, 0) because as & increases from —3 to 0, we keep

adding more area.
(d) g has a maximum value when we start subtracting area; that is,
as indicated by FTCL.

atz =0,

(f) The graph of ¢' () is the same as that of f{x},

9, f(t) =t>sint and g(y) = 2 2sintdt, soby FICL, ¢'(y) = f(y) = y?siny.

12-Lctu=z2.'l‘hend—u=2_A dh _ dhdu
= A =S ¥

' _ d «? d bt d
h(-"-')fd—a;fo ~/1+r3d«-=ﬁfo \/1+7'3d‘f‘"d—:=\/1+u3(2x)=2za/—1+'(2:_2)3=2z\/1+—m3‘

3z 2 0,2

-1 w2 =1 I 2_1 2r 2 _ 3z ,,2

15.g(x)=f ¥ du=/ w1, f w-l, _ [Fa-t w1

2 'u22+1 0z U241 ut o uz-kldtl 2 u2+1du+ o u2+1du =
, (2z2)2-1 d (Bz)2 -1 d 4zt — 1 9z’
f@)y=—-H5—— )+ 7 o = -2.3% 8z -1

(2z)? + 1 dm( ) (Bz)2+1 de (3=) 2 4z2 +1 3 9x2 +1




19. (a) By FTCl, ¢’(z) = f{x). So ¢'(z) = f{z) = Oatz =1,3,5,7, and 9. g has local maxima at » = 1 and 5
(since f = ¢’ changes from positive to negative there) and local minima at x = 3 and 7. There is no local
maximum or minimum at £ = 9, since f is not defined for= > 9.

Praf<|f3sa < |V 74 < 7 1 a1
sog(V) = |fy fdi, 9(5) = J§ £t = (1) = I8 fat| + lf;f:ﬁ', and
9{9} =_f09fdt = g(3) - |f57_fdt‘ -+ U.f fdt‘. Thus, g(1} < g(5) < g{%), and so the absolute maximum of

(b) We can see from the graph that | fol f dt| <

g(z) occurs at ¢ = 9.

(c) g is concave downward on those intervals where g < 0. But d
g'(z) = f(z), so g""(x) = f'(=), which is negativc on 0
(approximately) (1,2), (4,6) and (8,9). So g is concave downward 2 4 \6 8
on these intervals. _:’ *

-2
22, (a) In Maple, we should start by setting 2

si:=int (sin{t)/t,t=0..x);. InMathematica, the command is [
si=Integrate(sin{t]/t,{t,0,x}]. Note that both systems i

recognize this function; Maple calls it S (x) and Mathematica calls it - L/\/ J
sinIntegral [x]. In Maple, the command to generate the graph is

plot (si,x=-4*Pi..4*Pi);. InMathematica, itis -2
Plot[si, {x,-4*Pi, 4*Fi}]. InDerive, we load the utility file EXP_INT and plot I (x).

() Si{z) has local maximum values where 8i'(x) changes from positive to negative, passing through 0. From the
gint ginx

E]
Fundamental Theorem we know that $i’(z) = d%:— f - di = — S0 We must have sinz = 0 fora
0

maximum, and for z > 0 we must have z = (2n — 1), n any positive integer, for Si’ to be changing from
positive to negative at . For ¢ < 0, we must have = = 2nm, n any positive integer, for a maximum, since the
denominator of 8i(z) is negative for = < 0. Thus, the local maxima occur at

x =m, —2m, 8r, —4r, 5r,—6x7,....

(¢) To find the first inflection point, we solve 5i" (z) = % _ $8T _ 0. We can see from the graph that the first

inflection point lies somewhere between & = 3 and z = 5. Using a root finder gives the value x =~ 4.4934. To
find the y-coordinate of the inflection point, we evaluale 8i{4.4934) ~ 1.6556. So the coordinates of the first
inflection point to the right of the origin are about (4.4934,1.6556). Alternatively, we could graph §”(z) and
estimate the first positive z-value at which it changes sign.

{d) It seems from the graph that the function has horizontal asymptotes at y & 1.5, with l.l.l::kl’.‘l Si{x) ~ £1.5
o — T OO
respectively. Using the limit command, we get lim Si{x) = %. Since Si(z) is an odd function,
T 0

lim Si(z) = —%. So Si(x) has the horizonial asymptotes y = £ 3.

=0
{e) We use the fsolve command in Maple {or FindRoot in Mathematica) to find that the solutionis x = 1.1,
Or, as in Exercise 21(c), we graph y = Si{z) and y = 1 on the same screen to se¢ where they intersect.



24, (a) Ifz < 0, then g(z) = [\ f(t)dt = [ Odt=0. )]
1£0 < z < 1, then g(z) = [ f(t)dt = [ tdt = [38°]; =}
If1<z<2then
glz) = [ fe)dt = fy f(t)dt+ [} F{thdt : N

= o)+ 7 (2 at = 37 + (2~ 4]

—1+(2-3N) - (2-§) =2 —§5* -1

Ifz > 2, theng(z) = [5 f(tydt =g(2)+ [ 0dt =1+0=1.50 1 g
0 if z <0 _////,_—
1.2 +-

¥4

o(z) = 3% ifo<z<1l 0 H 3 x
2z — 322 -1 iflga<?
1 if &> 2

{c) f is not differentiable at its corners at = 0, 1, and 2. f is differcntiable on (—o0,0), (0,1}, {1,2) and (2,00).
g is differentiable on {—o0, 00).



