
1
00 x

I
. i t X

d I
. 1

[

-1

]

t 1
I

'

(
-1 1

)8. dx = 1m x = 1m - - = - 1m _ + _
o (x2+2)2 t-oo 0 (x2+2)2 t-002 x2+2 0 2t-00 t2+2, 2

= 4(0 +~) = {. Convergent

1
00 e-vx.

1
t e-vx

[
Vi

[ ]
14. - dx= Hm - dx = lim e-u 2 du u = ,;x,

1';; t_oo 1';; t-oo 1 () du= dX/(2,;x)

= 2 Hm [_e-u]Vi = 2 Iim (-e-Vi + e-1 ) = 2(0 + e-1) = 2e-1.t-oo 1 t-oo

SECTION8.8 IMPROPERINTEGRALS

Convergent

1
00 dz

1
t

[

1 1

] [ (
Z+I

)]

t
18. = Iim - - - dz = Iim In _

o Z2 + 3z + 2 t_oo 0 z + 1 z + 2 t_oo Z + 2 0

= t~~ [In( ~: ~) - In (~)] = In 1 + In 2 = In 2. Convergent

- - - --

1
00 eX

i t eX

[1 eX

]
t 1

( et 1

)24, ~ dx = Hm 2 dx = lim M arctan M = M Iim arctan. M _ arctan Mo eX + 3 t-oo 0 (ex)2 -I- (,/?\ t_oo v3 v3 0 v3 t_oo v3 v3

= ~(~ _ ~) = ~(~) = 7r~. Convergent
---

--~ .- - -- -

28. {3 ~ dx = Hm_ t (3 - X)-1/2 dx = Hm [-2(3 _ X)I/2
]

t = -2 Hm (V3=t _v'l ) = -2(0 _ 1) = 2.J2 v3 - x t-3 J2 t-3- 2 t_3-
Convergent

Divergent

1
1 d

1
t

X . dx It 7r

32. v'f=X2 = hm_ ~ = Iim [sin- x]o = Hm sin-1 t = -.o - X t_l 0 1 - X t_l- t-l- 2

--

Convergent

6.2 Volumes

Q)A cross-~ectionis a disk with radius 1 - x2, so its area is

A(x) = 7r(1_ X2)2.

V = I: A(x) dx =I: 7r(1- X2)2 dx

= 27r {I (1- 2x2 + x4) dx = 27r[x _lx3 + 1x5 ]
1

Jo 3 5 0

= 27r(1 - 1 + 1) = 27r(JL) - 1&7r
3 5 15 - 15

([)A cross-section is a disk with radius y - y2, so its area is A(y) = 7r(Y_ y2)2.

V = fOl A(y) dy = fOl 7r(Y - y2?dy Y
1

Y

= 7r(y4 - 2y3 + y2) dy = 7r[iY5- h4 + h3]~

-

I"j():\tJ'r- S'i~~ ~ .

~ _ _ 01 1 x 01 x

@For 0 ::; y < 2, a cross-section is an annulus with-inner radius 2-- 1 and outer radi;s 4 - 1, the ar-;aof which is

Al (y) = 7r(4 - 1)2- 7r(2- I? For2 ::; y ::;4, a cross-sectionis anannuluswithinnerradiusy - 1andouter

radius 4 -1, the area of which is A2(Y) = 7r(4 - 1)2- 7r(Y_ 1)2.

V = f04 A(y) dy = 7r f02 [(4 - 1)2 - (2 - 1)2]dy + 7rf24[(4 - I? - (y - I?] dy

= 7r[8y]~ + 7rf24(8+ 2y - y2) dy Y

= 167r+7r[8y+y2 - h3]~ 4

= 167r+ 7r[(32+ 16- ¥) - (16+ 4 - i)] 2
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