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S| Sl
I e e e e d = 1' —_—
/1 3z +1)2 gl 1 B3z +1)2
il 1 1
————dr== | =du [u=3x+1,du=3dz]
( u?

dz. Now

3z +1)2 3
1 1
= —— = —— C,
3u . 3(3z+1) =
1 : 1 1 Yo
Bl L ] s Vi s e} g e
i ti‘&[ 3(3w+1)}1 ti’&[ AT T el T isR ] et

0 0
il - 1 ¥ 0 :
/ 220_5dac= lim /t da::tl}r_noo[%ln|2z—5|]t=th_{r°1°[%ln5——%ln|2t—5|]=—oo.

2x —5

t——0560

Divergent

= -1
/ L dw= lim L dw= lim [-2v3=w]," [u=2-w,du=—dul

oo V2 —w t——oo [, 2—w t——o0

= lim [-2v3+2y2—%] =cc. Divergent

/°° - de=""liny =lim S : - lim - 1
0 (242277 5w (m2+2 Tt 2 |22+ 2], S e

=30+ 5) = 1. Convergent

t
L [P e ¥2dy = lim [fe ¥?dy = lim |—2e %% = lim (—2e %2 +2e72) =0+ 2% =272
4 t—oo0 V4 t—oo

4 t—oo

Convergent

B e =l [Te Tdt=lm [—%e_zt];lz lim [-1e® + fe7>*] = co. Divergent

T——o00 T— —00 z——00 2

/°° zdx _/0 zdz +/°° rdx e
LR BRI R S S S

- wds _ lim [lln(l—Hvz)]O = lim [0- lln(l—{—t2)] = —oo. Divergent
001+112-i—’~00 2 t to—oo 2 3 : g

I=[% (2-v"dv=5+IL=[° (2—v*)dv+ [;°(2—v*)dv, but

L= tlér_noo [2v - %vs]? = _l}r_nm(—2t + £t%) = —oo. Since I, is divergent, I is divergent, and there is no need
to evaluate I>. Divergent

. ze™® dz = e ze ™ dz + i ze™®’ da.

ffoo ze~® dz = lim (—%) [e‘mz]o = lim (—%)(1 —e‘tz) — —% o= —§,and
t

Lt —00 t——o0
bo gt g 5 S 1 —12 ! &
J22e do = Jim (-1)[e] = lim (-§) (e -1) =~} (-1 =%
Therefore, [ ze® dr = —1+1=0. Convergent

o R el 9 Lapd oo 3 g
| ooe " dr =i a'e"" do+ i 2°¢ " dayand

0
0 = 7 s ; 43 :
[ _z?¢ ™ dr= lim |-1e™®| =-1+1( lim e* ) =co. Divergent
e 3 t 3 3 t— —oo

t=——o0

. [*®sinfdf = lim [’ sin@df = lim [—cos]’ = lim (—cost+ 1). This limit does not exist, so the integral
2m t—o0 V27 t—o0 27 t—o0

is divergent. Divergent
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16. [ cos® ada = Jim f; 1(1+ cos2a)da = lim [fa+ §sin ?.a]to = lim [1t+ % sin 2t| = oo since 25. Integra
|41l sin 2t| = }1 for all ¢, but %t — oo ast — oo. Divergent
‘ e il - t3(2z+2) : t :
'x 17. /1 = de = tlix{zo/l lﬂéc_c_ dr = %tlingo [In(z* +22)], = %tli)rgo [In(t* +2t) —In 3]
: = o0o. Divergent !
i since
B oo t 1 t
! 18-/ -—2-—@2*—_: lim/ [——1———— }dz: lim [ln<z+1>} oo
1 a3 e z+1 =2z+2 t—00 Z2 10 2. :
| g 0
= lim |In i In B e Inl1+1n2 =1n2. Convergent
2 1
t—o00 t42 =
) t 1 1 t B e -
19. se > ds = lim se75 gs =l fsge T = eme EiNm T a
0 t—oo Jo t—o00 B 25 3 parts with u = s .(_1_
= tlim (—%te'st = 2—156_‘“ +%)=0-0+ & [by I'Hospital’s Rule]
= 3. Convergent
s, 6 6 6 g ;
) 20 re”/3dr = lim re”3dr = lim \:3T6T/ 3 _ge 3} by Easepation by
" “:_ ; P t——oo J; t——00 t parts with u = 7
L = lim (18¢? — 9e? — 3te'/® + 9et/3) = 9¢® — 0+ 0 [by 'Hospital’s Rule]
= 9¢2.  Convergent
s 29t 2 !
T o0 Int It foll
i€ 21. / l—nf- = tlim [(hl;) } (by substitution with u = Inz, du = dz/x) = tlim ey = oco. Divergent oo
e ! e 1 — 00 /
e
& 2 [ eltlds= 0 etdr+ [ e " dz, 0 fdr=lim [ O_ Jim (1—e?)=1,and 2
g i e 0 ot t——00 g t——o00
s [0 e ®de = lim [—e‘m]g = lim (1 —e™") = 1. Therefore, i e~ 12l dz =1+ 1=2. Convergent
e e e Conv
i ?’. oo 1_2 0 72 o 112 oo $2
. ; 23. /_Oo 9520 dz = /'oO e dz + /0 91 2 dx = 2/0 ST dx [since the integrand is even]. . 27. There
& 3
i 1,;_' Ko 332 dw w = .'ES s % d’u, w = 3v e %(3 dv) s 1 d’L) 5 / _g
9+ 8 du = 3zde| 9 + u? du=3dv| 94902 9 1+ 02 g 0
1 1. it 3 28. There
= §tan_1'u+C= §tan'1<%) +C = §tan_1<%—) +C, ' /3
oo 2 t 2 FaHC o
SO 2/ = 6dac:211m 2 6d:z::2lim ltan'l(f—)]
0o 9tz t—o Jo 9+ T t—oo |9 3 /1o 29. There
e i e e
_Qtl_lglogtan <3>_9.2_9. Convergent /_1
24. Integrate by parts with u = Inz, dv = dz/z® = du=dz/z,v= ~1/(22?). 9
30. -
=ing ‘Ing ; Yesiep B Lo
—dz = li ——dz=li ——1 = Jo—d
/1 ¥t o o = tl»ngo<[ i nm} ; % D5i] e o & Sl
8
i 1Int 1 1Nl 3 /
'tli?;( 58 _4t2+1>—4 2
since li 111—t-H-l' 1—/t—l'm—l——O G rgent 32. 1‘
e B RS e 0
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2. Integrate by parts with u = Inz, dv = dz/2*> = du=dz/z,v=—1/z.

since
[e’s) ¥ t
ln—xd:c—hm lllgclx—hm Filias = _In_t__+0+1
- opd t—oo [,  x2 t—o0 T Tt {7
] ==0-0+0+1=1
since thm - e thm L = (0. Convergent
t
d
26. / z—aLaznwdx— lim Mdm Letw —arctan o, dv——ﬂ—.Thendu:i,
T P A, Trap 1+27) T+a2
1 2wdx. " ip-l/2 sy
o) (1+22)2 1492
xarctan x g _ larctanz 7 s dx 2z = tané,
(14 z2)2 =0 s 2) (1+x2)2 |de=sec®0do
__larctanz l/seczﬁ’de 1+x2 =
T 21422 -2/ (sec26)?
1arctanz 1 5 0
3 The +g [eostoas 1
_ larctanz 6  sinf cosf iC
i Taat - o 4
lrafctane 1 x5
Z—EW —f—Zarctanw—i— 41+ S +C
: It follows that
Divergent ® grarctanz de — lim | Llarctane it i1 TN 3 ;
o (14222 7 S| 2 1422 4 41+22 |,
e _larctant+1 1+ —O+-1- 1_1_0_1
orgent s e\ 0TI RE 41+ = 150 =
Convergent.
ven]. 21. There is an infinite discontinuity at the left endpoint of [0, 3].

= [ / < v —glim [2\/_] tErgx+(2¢§—2ﬁ) =2+/3. Convergent

t—0t t—0t

28. There is an infinite discontinuity at the left endpoint of [0, 3].

3 3 3
/ s lim / n S lim — 4+ lim — = oco. Divergent
WA t—»0+ B L R, \/_ =0t \/_ = s
2. There is an infinite discontinuity at the right endpoint of [—1, 0].

° dg . [ , g ]
— = lim — = lim |— = lim (—=+4 — | = oo. . Divergent
s enE i Ve e de et

n [ i =t [ i = i (3= 0], = i [30-97" - 4] 05

Convergent

= o= g e fieet T .
3 /—2 z* /2 z* / o t/ zt tEI(?‘ [_—3—] = = tkrgl_ [_ﬁ = ﬂ:’ = co. Divergent

lim [sin™! x]t = lim sin ‘¢ = g Convergent

- d . t el
32 —— = lim e
0 VL =732 11— Jo VI —m2 11— Ul i
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3. There is an infinite discontinuity at x = 1L fos 3(33
1 = : t 2
{5 le=1) 1S g = tl_lgl Fe=b) Wb dp=

33 T s Ly —slhim S8 el
1 t—1t t

/449”1

t—(1/4)t

= t—ErI?r [ln |secx + tan ml]

t—2

1
= = [111 t—+—§

t—22—= D

it
37. There is an infinite discontinuity at 2 = 0. /

0 i1} it o1}
e J € :
dr = lim dxr = lim
ces =] PR CC =0~

er —1 R e

Divergent

z—3 i 2z — 6 i
/2m—3dm“§/2x—3dw’§/[l_

2z — 3 $83 /0

t
0 t—m /27

1 et 1 e
SO / = dz is divergent. The integral /
L5 5 0 €

; @ 1 T
/ € _dr= lim € _dr= lim [m\e* = 1|]
0 1 RS

2 3/2 2

z—3 z—3 z—3

38. = d dx and
/0 25—0 > /0 20 —3 cc+/3/22x_3 iy

3/2 -3 ¢
/ dr= lim § [Qm —3n'| 20— 3\] = oco. Divergent
0

1)V dp = [He - 1)~Y5 de + 3@ - 1)~ %/® dz. Here

t
tm (3o - V7], = i [ —1*® - ] = —fd
Tmudle - 10l (g S S
33
" 4

£ . = . 4 et
B N R

Thus, ss(z =y g = -24+20= 2. Convergent

34. f(y) =1/(4y — 1) hasan infinite discontinuity at y :/%.
T

¥ 1
1 i ;
/1 e t—»(1/4)+£ 4y —1 Y e (1/4)* [§Inldy l]t

=il [iln?)—‘llln(élt—l)]:oo

1 1

ik 1
SO dy diverges, and hence, / dy diverges. Divergent
/1 ady—1 Gody—1

35. f;sec:ndm:fgr/zsecwdm—i—f:msecmdw. f[;'/zsec:cdwz lim fotseca:d:c

t—m /27

lim In|sect + tant| = oo. Divergent

4 dz e dx 2 dx - dz
35‘/0 w2+m—6:/0 (m+3)($—2):/0 (m—2)(m+3)+/2 (w—2)(m+3)’and

2 t

dx ] 1/5 1245 g : 7 1
Lot adl s = id ] fract = =
/0 (m—2)(m+3) ; t_lgi_/o [m—Q m+3} x [partial frac ions] t_l)rzn_ [5111

T —2
z+3

|

2

—1In —} = —oo. Divergent

3

T 0 T i i
£ da::/ . da:+/ : ax.
= el e e L

[ln\em — ]l]t_1 = tl_iglA [hllet -1| - lnl.«g_1 ol 1‘] = —ocl

T

dz also diverges since

1
= ilnn [1n|e-1|——lnlet—1!] = 50,
% t—0t

3

BRaene 58 o
2$_3]dm—2m 2In|2z 3|+ C,s0

M.

sing



