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b 26. (a) The integral has an infinite discontinuity at the endpoint

w b
17. L xe ¥ dx= ,}i_)m J.l xe P dx =;Lni (—%— ?}J e x=1

b4

2

b dx b

o b _ob 3 ) (b) = lim = lim [sin™ (x)

e e Pl el

18, J~0 2 & dy= lim J 2 oy 27. (a) ”i‘h_e (1)ntegral has an infinite discontinuity at the endpoint
. oo

= lim ((x —2x+2)e_2")0

1 x+1
b) | ——dx=lim | —=dx
sl e L i
= lim -2|=2 1
’H-*’[ e ] = lim (¥ +2x) =43
07" b
b
2 2 . o pe s . . . .
19. _[ e dx = hm J- clnxds = lim [——ln 2__] o 28. (a) The integral has an infinite discontinuity at the endpoint
byoo 4 x=0.
diverges
(b) dx— lim
T reoeton e [ 15
20. J (x+De dx-—hmj (x+De *dx 4
0 b—00v0 _‘/_.
b = lim (-2¢)
= lim ((-x-2)¢™) bs0* b
b—oo 0 iy
=2-2¢
i (% j e
b 29. (a) The integral has an infinite discontinuity at the endpoint
=0.
21 7 eMax= hmj ¢“dr+ lim n [ *
- o ®) [ xin(dx= lim [ xln(x)dx
+11m(— _x) o ¥ x—b_)0+ b
b—s—oo 1
2 2
=1+[-(- 1)] 2 = 1in5r(52—1nx~%J
22. J 2xe dx= hmJ- 2xe* dx+11mJ‘ 2xe ™ dx b0 b
by—eo =-1/4

0 b

. —_ 2 . — 2
= b1~1—>m (—e ¥ )b + I}I_>m (— e ) 30. (a) The integral has an infinite discontinuity at the interior
o o0 o

=1+(-1)=0. point x=0.

© d . d . d 4 dx
2. J-..,o & _,_xe—x =b1_1)r_nmJ.: & +xe-x +l£1_)n°1°'|‘0b & +xe—x ®) J. 1\/— b—)O"[ ly—x b—>0+

= lim (—2\/:;) + lim (2Vx )‘

b0~ _1 b-o0*
=(0-(-2)+4-0)=6

J~4 dx

Jlim (tan™ (e"))

—>—00

0 b
+ lim (tan‘1 (e* ))
b b 0

= [tan"1 1-tan™! 01+ Dim tan"' ® — tan™! l]
—00

PN EA N 31 0<;<—on[1 )convergesbecause_[ idx
ol B bl Il e 1+e¢* ¢€* e*
4 24 2
converges.

24, J:o e** dx= lim J e** dx + lim .[b ¥ dx

oo 0090 1 w1
b b 32.0< < —3on[1, oo), converges becauseJ. —dx
2x 0 2x b x+1 x !
e
= lim ¢ +lim|— [ = converges.
bo—oo| 2 . bl 2 0 | 2 ]
+ . -
diverges 33.0< - < _Cxo.s_fon[n, oo),dlverges because L ;dx
25. (a) The integral has an infinite discontinuity at the interior diverges.
pointx = 1. i . .
2 b 2 dx 34. =2 =2 +2
(b) =lim | ——+ lim e [ 4 0o [ 4 o [ 4 1 4
jo l—x b—>1"[° 1—o2 b—>1+J‘b -2 \/x +1 \/x +1 \/x +1 \/x +1
» 5 First integral is a proper integral. Second integral converges
L1 1+x 1. |1+x o
= lim | =In|—= | + lim ( In|—= ] =oo because 0 < ! < Lzon [1,5) andj iz dx
por (2 |I=x])] a2 il-xl)f, [x*+1  x Uy

diverges converges.



38, j;nZy_z oV dy= lim J y_2 Vr dy= lim ( l/y)

PN 0"
diverges
4 dr b dr
36. = li
'[ 4 r =Y J 0 Jd-r

- Jim (-2 4-r)IZ=4

ds
37.
_[0 Q+)vs b

J,, (1+s)f ,,_,Jl (1+s)Vs

Section 8.4 373

In2 Inx Inx ¢dx Inx 1

=00 —_— =t | ==+

b

e 1

(Notethathm%—h llb 0.)

44, Forx20,y2>0o0n [1, ).

Area = J —dx =lim 1n—xalx
booeovl
= lim (2tan™' Vs ) +lim (2tan™" Vs ) . dx
b0~ p oo 1 Integrate I—-dx by letting u =Inx, sodu=—.
X X
=2tan"'1- lim (2tan”' b
b_,(r( ) jln—xdx judu=1u2+c=1(lnx)2+c
+1im (Ztan_leb—)— 2tan!1 2 2
b—>o0 b 1
T g E_T_T Afea:lim[—(lnx)z] =1im = (Inb)* = e
2 27272 b=l 2 i =2

]} J—_‘J.LIJZ e

= lim (tan ,/uz—l) =T
b1t » 3
1 -1
39J~ 16tan” vd -~ lim J~ 16tan2 vdv
I b0 4y

= lim (8ctan"v)?) Z

=27?

40. j 0 do= hmj 8¢ do

b——oo

= lim ((0-1)e )b=—1
0

b—oo

at [P im [Py im [

45. (a) Since f is even, f(—x)= f(x).Letu=—x, du=-dx.
|7 foax= [ fedv+ [ fedx
= ) fewendues [T fOoax

= |, fadu+ [ feydx
= 2](:" Flx)dx
(b) Since f is odd, f(~x) =—f(x). Letu=—x,
then du = — dx.

[7 fax=[° foaxe [ faax
- L‘: Fu)=D)du+ f: f(x)dx
- ji_ Fx=Ddu+ [ fx)dx

m oo
01—t pord0 1=t popdb 1—t = [ fedu+ [ foax
b 2
= tim (= In[l-4]) + lim (~1In[t-2]) ==, faydu+ | f(x)dx
b-1" 0 bor* b
=oc0o+ oo =—L+L=0
diverges 46. w2xdx . b2xdx
@ j b—r};J 0 x%4+1
42, J. ln |w| dw 2 hm J In(w)dw=2 lim [wlnw—w]}
= b
_N 2
=2 Tim [~1+b(1 - 1nb)] = oo ‘,15’.},[1“(" D]
b—0"

43.Forx 20,y 20 on [1,00).

Area= J- lxdx—l J.ln—xdx
x? b—>°°1 x

Integrate Iln—: dx by parts.
X

u=Inx dv=—

=limIn(*+1) =
b

Thus the integral diverges.

= 2xdx J- 0 2xdx

o x? 41

(b) Both J must converge in order for

2

o 2xdx
_[ to converge.
2 x“+1



374 Section 8.4
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must be finite and it converges. If the infinite integral of f
diverges, it must grow to infinity. So taking the limit in the
above inequality as b — e shows that the infinite integral

of g must also diverage to infinity.
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Quick Quiz Sections 8.3 and 8.4
[Note: apply L'Hopital's Rule » times to show that
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