5.1

2. @@ (i) Le = 26:1 flzim1)Az  [Az=21220=72] y
= sl y=fix)
= 2[f(xo) + f(21) + f(z2) + f(z3) + f(zs) + f(2s))]
= 2[£(0) + £(2) + F(4) + f(6) + £(8) + F(10)] A
~29488+82473+59+41)
=2(433) =866 0 H 8 125
@ Re = Lo +2- £(12) 2. £(0) g
~ 86.6 +2(1) —2(9) = 70.6
[Add area of rightmost lower rectangle ‘I
and subtract area of leftmost upper rectangle ]
0 4 12%
(i) Ms = 3" (2}) Az y
=1 st y=fix)
=2[f(1) + £(3) + £(5) + f(7) + £(9) + F(11)]
~2(89+85+78+66+51+28) N
—=2(39.7) = 79.4 N
_Ol 4 2%

(b) Since f 1s decreasing, we obtain an overestimate by using left endpoints; that is, Ls.

(c) Since f 1s decreasing, we obtain an underestimate by using right endpoints; that is, Re.

(d) Mg gives the best estimate, since the area of each rectangle appears to be closer to the true area than the overestimates and
underestimates in Le and Re.

18. f(z) =1+z* 2<2<5 Azr=(5—-2)/n=3/nandz: =2+iAzx =2+ 3i/n.

-\ 4
1+(2+2)].3_
n n

A= lim R, = lim Z"jf(r-)Ax= lim i
n—oo ;i n—oo

n—oo i=1

5.2
8. (a) Using the right endpoints to approximate [ f(z) dz, we have
i F(22) Az = 2[£(5) + F(7) + F(9)] =2(~0.6+0.9+158) =42,
Since £ is increasing, using right endpoints gives an overestimate.
(b) Using the left endpoints to approximate [; () dz, we have
3 flzi1) Az = 2f(3) + £() + £(7)] =2(~34 - 0.6+ 09) = —62.
Since f is increasing, using left endpoints gives an underestimate.
(c) Using the midpoint of each interval to approximate f: f(z) dz, we have
.-_i:l f(@:) Az =2[f(4) + f(6) + F(8)] =2(—2.1+03+14)=—08.

We cannot say anything about the midpoint estimate compared to the exact value of the integral.



26. (a) Az =(4—0)/8 =05and x] = x; = 0.5:. ®)
f:(xz —3z)dx =~ zs: f(z}) Az
f=1

=0.5{[0.5* —3(0.5)] + [1.0° —3(1.0)] +---
+ [35% —3(3.5)] + [4.0* —3(4.0)] }

=3(-3-2-2-2-24+0+1+4)=-15
. . : 4 4 4 2
(c)/ (2" —3z)dx = hm Z -3 - - (d) fo (2* —3z) dx = Ay — A, where 4,
0 0 i=1
1s the area marked + and A, is the area
- 16 & 2 12 marked —.
_nlin;on[nz'_z:li n g]
y
4+

fm 64 n(n+1)2n+1) 48 n(n+1)
n—oo | n3 6 n? 2

=n‘-m[( )( 2)-(+3) )

oN1t 254 =

24 =

wlm
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—24

36. ffz\/4—z2dxcanbein1erpretedasﬂ1eareamxierﬂ1egmphof
2
f(z) = V4 — 22 between = = —2 and = = 2. This is equal to half the area of /\
the circle with radius 2, s0 [, VA — 22 dz = 17 .22 = 2. — .
- X
53
0. [Fy—-D2y+1)dy=[J(2*—y—Ddy=[2" -1’ —y]; = (¥ -2-2)-0=4%
32 fo"“sece tan9d9=[sec0]g/4=sec-§—sec0=\/§—l
52. For the curve to be concave upward, we must have y” > 0.
I o | : v —(1+22) : : .
y—‘A‘ 1+t+t2dt = y_—1+x+x2 = y ——(1+x+xz)2.Forthlsexpressmntobeposmve,wemusthave

(1+22) < 0,since (1 +z+2%)® > 0forallz. (1+2x) <0 & z < —5. Thus, the curve is concave upward
on (—oo, —3).

5.4

2. di [xsinz +cosz+ C] =z cosz + (sinz) -1 —sinz + 0 = xcosx
z

16. /s"‘hdx /25"”” °°”dx=/2cosxdx=2sinx+c

sin x sinz

66. (a) From Exercise 4.1.66(a), v(¢) = 0.00146¢° — 0.11553t> + 24 98169t — 21.26872.

] 126

(b) R(125) — R(0) = ”” v(t) dt = [0.000365¢* — 0.03851¢ + 12.490845¢> — 21.26872¢] ,~ ~ 206,407 ft

5.5



2. Letu = 2+ z* Then du = 42° dr and 2° dz = ] du,

1 6
so/f°'(2+vc“)'sd:¢=_/u5 (ddu) = ;= +C =%+ +C.
10. Letu=3t+2.Thendu=3dtanddt=%du,so

1 4% 1
3t +2)2*dt = 24(Ldy) = = C = 3t +2)34 1+ O
/( +2) /‘u (3 u) 334 + 10'2( +2)%* +

w/2 2 - 5 .
42-/ liill;:dac:oby'l‘heoremﬂb),sincef(x):xlj_u;:isanoddﬁmm
—x/2



