Name: Class; Date:

3. (a) glx) = [ ft)dt.
g(0) = [0 f(tydt =0
g(l) |Inl St = 1-2 =2 [rectangle].

g(2) = [ F()ydt = [ feyde+ 2 F)dt = g(1) + 7 F(t)dt

1

241-2+45-1-2=5 [rectangle plus triangle],

4 . , . -3 - -
a(3) =[5 f(O)dt = g(2)+ [ f{i)di =5+3-1-4=T1,

giG) = g(3) + J, fF{thdt [the integral is negative since [ lies under the 7-axis]
T+[—(3-2-24+1-2)|=7-4=3

(k) 15 mereasing on (0. 3) because as « increases from 0 to 3, we keep adding more area.
(2} 7 has a maximum value when we start subtracting area; that 1s, at = = 3.

()

A () g(—3) = [ f(6)dt = 0,4(3) = [

l_g. L)yt = 0 by symmetry, since the area above the

; IR 1 3
flt)dt = |5 F{thdt + [y

r-axis 1s the same as the area below the axis.
(b} From the graph, it appears that to the nearest %. g —2) ,'__: Fltydt = 1, g{—1) |'__1l f(tydt = Zi%.
and g(0) = [7, F(£)dt =53,
() gis 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, at &= = 0.

(e)

() The graph of '(r) 15 the same as that of £}, as indicated by FTCIL.

9 f(t) = %sint and g(y) _II':‘r 12 sint df, so by FTCL, g'(y) = f(y) = ¥ siny.

PAGE 1



Name: Class; Date:

: i ; aly dfe d
12. Let u — 72, Then — = 2r. Also, 'I— T—' 50
ir [ESN a1 o
i r"‘ I tl I
P i — il —, iu —. . —_— —
.'irl:_.." ) _— v 14 r dy - ' L rd oy - — w14 -'.!'l'l,_ﬁ.."jl 2r+ 14 .L'r.i"‘!_,l'1 2r /14 ah,
s S i J i [
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- JLE] — —— i — — - O T — g -
Jay I'."a T 1 Jax ”J | |. Jo I'.'2 | J Jm !Ill T |. 0 !I-j | |.
PPEY B . PR B ; 2 2
lrll_.rril:l L.E-':I 1 '_-'I2 |:| | L_-Jlu-' I ) I—Il‘.il::l 2 l:l |. | '% !‘}.' |.
o (2x)2 + 1 dda (3)? + b2 + 1 Qa2 + 1
" - | , . |
18. For the curve to be concave upward, we must have 3" = 0. y —— ST — =
o 14+ +1 l4+x+x
. (1+ 2x) . . . e e i a2
] ———— . Forthis expression to be positive, we must have (1 + 2¢) < 0, since (1 + o + 27" = O forall

f] Il e | .|"j_|

. . L1 . ; 1Y
(1 +2r) <0 <+ < —5. Thus the curve is concave upward on | —oo, —3 ).

19, (a) By FTCL ¢"(x) = f{x). Sog'(s) = flo) = Oater = 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 # = 3 and 7. There 1= no local maximum or minimwm at

x — 9, sinee [ 15 not defined for = = 9.

(b} We can see from the graph that 'I.I"ﬂl Fadt| < |'ll' Fdt! < 'I: fdt] = 'I,.:? Fdt] < 'I_|';J Fedil, Sogl(l) '_II'; 1di],

kil

Jo

- P = . - 8, . - Ty | re |
g(5) fdt =g(l) — | [ Fdt) 4+ |y fetl and g{9) = [ Fdl = g(5) — || Fdt] +| [ [dt]. Thus,

gl 1) < g(5) < g(%), and so the absolute maximum of g{) oceurs at o« = 9.

1 : "o !y - e of . . .
(c) 1= concave downward on those intervals where ¢ = 0L But ¢' (=) = f{x), 30 g (#) = [M{x), which 1s negative on

{approximately) :% 2). (4.6) and (2. 9). So g1s concave downward on these intervals.

(dy ¥
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26. (a) I < O.then g(r) = [ F(E)dt = [ 0di = 0.
IFO < & < 1, then g{x) _.ﬁjﬂ Sfltydi |l_: it % i2 : % 2
IF 1 =< & < 2 then
glz) = [ f(t)dt = [ f{t)dt+ [T f(t)dt
g(1) 4 ..I"lzil‘ £y i %[ljj F[2¢ __i,lif
Fre-3a) - (2-H=22-3"-1.
If & = 2, then g{x) |Inl P de = a(2) 4 h||_‘-;' Odi —14+0—= 1 So
0 if =<0
() Fr° if0< el
qla) ) .
2r—%2r—1 ifl<x<?
E L if v =2
¥
1 f
o] 1 2 1

ic) [ 1s not differentiable at its comers at «

differentiable on | —o0, oa).

. — . . . T — fla )
21, Using FTCL, we differentiate both sides of 6 + r_* il = 2/ to get = l‘_ﬁl 2 W
i E il

a ey
. . .. . ) it -

we substitute = = o nthe ariginal equation to obtam & -+ / r—ﬂ di =2ya = 6G+0
!

3= = a =0

fr)

2 \‘_;

0, Land 2. [ 1s differentiable on (—oo, 0}, (00 1), (1, 2) and (2, 20). g 1s

+*2 Ta find a.
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