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t
5. [P 2c % de = lim [} 207 % dz = lim [—a:‘ﬂ = lim [~ 2+ 1'} =0+1=1  Convergent
t—o0 100 1 t—o0
6 B L dz = lim SV dr = lim [3:1:2/3]_1 = lim [—3- - §t2/3] = —00 Divergent
) oo VT t——00 fu t——co t to-oo |2 2 ’ g

t
7 [P e do = Jlim f e~ dg = lim [_%3*2”] = lim [-%e“2t+%} =0+4=3.  Convergent

e 00

™

/oo H zci:c— lim t3"”dm— lim 3 t— lim B_t 3~ =0+ = 1 _ 1 Convergent
, \3) =%, =3 ) M e 3m3 27 8

® 1 Y AR . t . o _
9. /,2 — 4o = Jim —— do = Jim [1n1a;+41]_2_3&[111!”4[—1112] = oo since lim In|s + 4] = o0

tmoo f o &

Divergent

1 AR T V22N T Y 2 A N DY 4 |
o [ e = tim | mdw-m[ata“ (5)] =Anjat\z) 2\

Red t
1. L (;—_—]5)—3—/5 z = lim (33—2)_3/2 dz = hm [*—2 (.’I}—-—Q)”‘l/?}s [u=2z—2 du = dz]

t—oo fq

—2
= lim ( ) =04+2=2. Convergent
\/_

o0 t +
&y Tfl“mdx=t@;/o<l+m>‘”"dw=m [pasa], berrnan)

= lim [%(1 + )34 — %] =oc0.  Divergent

@/0 — 2% _dz= lm /0——~£——-—dw = lim [~—]3(m2 + 1)'2]0 = lim [———1———]0
oo (22 + 1)3 A==y (22 + 1)3 Tt | 4 . R 4(22 + 1)2 .

. 1 1 1 1
= t_l,u_noo [MZ + w] =-7 +0= 1 Convergent

[T e i [ do— fim |~Lma-o?|]
) 4—22  toeoo 4—22 7 5 | 2 .

—00 t
= lim [~3In5+ L1n |4 —t?|] = cosince ,Jim In |4 —#?| =o0.  Divergent
oo 2 t
15. / %‘Z"’l dz = tlim / (2423 +2 ) da
1 —>®J1

t t
s thm [——'{L‘_l -_ %m‘r" R %m»-(i] = lim |:-—l — _1__ — _._1__}
1 1 11 11
—__FM3?>.~(—1_5—§)}—0+—6._F' Convergent

o0 t
16./ L do=lim | —————dz= lim [ :1:2-1] = lim [\/ - -\/'} co.  Divergent
2

t— o0
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17 /w__e:___dm—ﬁm t__fx_-da; hm[ (1+e)” ]t‘ — t
“Jo (I+em)2 T imeo fy (1+e7)? - 0 toowo | 1d4e,
1 1 1 1
o li R et - = - = =,
t_'ngo[ Tre + 2] 0+ 3=73 Convergent
—-1,2 -1 -1
18.1:/ z j“dm=/ lda:~1~/ Ldz=1+n
oo & oo T oo &

-1

! 1 -1
Now,/ Zdz= lim ~do= lim_[In 19:1] lim [l -] =
—eo T t——co f, T t——o0 + t——00

= —00,
Since I is divergent, I is divergent. Divergent
oo —az? 0 g2 oo g2
19 ze™ dp= [ xe™® dz+ [°xe™™ dz.
0 —z? . _221° 42
Jze™™ dz= t_l}l_nw(m% [e ® L = t_l}gloo(——)( —et ) = —-;— (1-0)= —%, and
I5° ze~" dz = lim (—3) [ m2t—hm (e‘tz—l):—l.(o—l)—l
o t—o0 0 oo 2 e
Therefore, [° x e’ dg = —1+1=0 Convergent
o0 z 0
20 I = dz = dz =
/;oo.’l,‘2+1 T /; 2+1 +/ + dz =— Il-}—Iz,but
. g : t+11/2 u =gz +1, 1., t2+1
L= lim o T +1dm..tli)1£1° ) [u——-?a:dw ] :—itll»m [ln[ul]
1 lim [In]tz-%-l[—()] =00
2 t—co
Since I is divergent, I is divergent, and there is no need to evaluate I;. Divergent
o
2. 1= [ cos2tdt= f_om cos2tdt+ [;° cos2tdt = I + I, but I = 3_I*il_nco [—% sin2t]s = s_Iér_noo (—3 sin2s), and this
limit does not exist. Since I is divergent, I is divergent, and there is no need to evaluate . Divergent
oo e—l/a: —1/= + 1
2, / —dz = lim 5 do = Jim [e7V/%] = Jim (¢™/*~¢")=1-2.  Convergent
1 T t—o0 1 T t— o0 1 t—o0 e

3. [sin’ada= Jim fo (1 —cos20)da = Jim [3(a—%sin Qa)]
Divergent
¢
4. [sinfe™’df = Jim fo sin@e®*? df = Jim {-—ews 9] 0= tl_i’rglo(—e““ +€)

cost

This limit does not exist since cos ¢ oscillates in value between —1 and 1, so e

between e and e!.  Divergent
o0 t t
25. / T ! ———dz = lim / —-——i— dz = lim —1— — 1 dz [partial fractions]
, 24w t—oo J; z(z+1) tooo J; \z z+1
t ¢ t
= lim [ln[a:[—ln[a:—!—l[] = lim |In = lim {In—— —In
t—o00 1 t—ooo z+1 1 t—o0 t41

Convergent

2

hm [% (t— %sin2t) — 0] =

oscillates in value

1> =0—ln%=ln2.
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2. Lwﬁ%‘_tﬁ,m/t@ﬁ%&__‘ﬁ t_m/; (va + vi)du:)_i}n [—-1n[v+3[+ 11n|u-—1]]
= %cl-gilo [111 v;ﬂt itl_m <ln +; In %) = %(04—1115) = %lnS. Convergent
27. ff 2% dz = hm f 2e** dy = tlnnoo [3152622 - %622]3 [il::eim :,o;l'fipir;?::l ]
= t_l}gloo [(0-%) — (3te* — )] = =1 —0+0 ([byIHospital’s Rule] = —1. Convergent
B[yt dy= Jim [yetdy = Jim [Jge - g, [ty |

= lim [(—%te_st — %e—at) — (__3_6—6 - ée— )] =0 0+g Zem8 by I’Hospital’s Rule] = %ena.

t—r00

Convergent

oo 21t N 2
/ Inz do — hm (Inz) by substitution with = Iim (Int) = oo, Divergent
1 x t—r00 2 1 w=Inz du=dz/z

t—r00 2

tmoo [ x? t—o0 T T u=Ing, dv = (1/2%) dz

30 / li:lzdm_, lim hl—x~d11:— lim {w_l_l}_i_li_ _ _1_}2 [ integration by parts with ]
1 2? 1

t—o0 t—oo ¢

0 z . 0 2 1 —1 22 0 u = 22
3. /_wmdz—t}}?w/t Ara =, ll?wg[gtan (7)] [du=2zdz]

t

o 1 it _ lymy o oow
_t—ljgloo[o—l_ltan (2>]— 4(2>—_ g Convergent

e 1 . t 1 . 1] u=Inz,
52 /e z(ln z)2 de = tl-l»xfalo/,3 z(ln z)2 de = lim, ]i_ﬂl—.’l:] . [du = (1/z) dw;l

. 1 _ _
= lim (—-m + 1) =0+1=1 Convergent

100

= lim <—35tf - -1- + 1) 2 lim (—li/f) — lim + + Jm1=0-0+1=1  Convergent

Vi
V¥ dy = ~VE gy = -z z = /Y
. /0 Ydy= lim / Ydy=lim | €7 (2d) [dz— 1/(2\/‘)dy}

Vi
. —x7 VT —z u=2z, dv=e Tdzx
tl—l»nolo { [_2:66 ]0 + /0 Ze d:E} [du =2dx, v=-—e ¥ ]

— tim (0T eVE g (e VEY = i [(Z2VE 2 0 _
_11_%( 2vte V4 [~2e77)] )_tl_xglo(eﬁ A T2)=0-0+2=2

Il

Convergent

Note: i —‘@-Hr 2v% lim —
O eV~ ihm fieV | e oVt

=0
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® 4z ot dz VP u =3,
w [ peme=in [ airn =i s e [du—l/(amdx]

vE —1 1Vt -1 -1
= tli){ta L TT du = tl_lng [2tan™" u] L= tl_x’nolc 2(tan™! v — tan™"' 1)
=205-5)=% Convergent

1 1 n
35. / 1 dz = lim 1 dz = lim [ln lml] = lim (~Int) =o0.  Divergent
0 T + fesd t—o0t t -0t

5 ¢
1 T CoN=1/8 5 g [_g_ B 2/3]t_ . 31 p2/3_ x2/3
@/0 md‘”“ﬂ%l/o“ o) da = lim [-3(5- )] = tim {-3(6-0"° -5}

= %52/ 8, Convergent
14 L 4 14 4
e (a: +2) Mgy = lim [—3—(:1: + 2)3/4] =3 im [163/4 —(t+ 2)3/4}
=%(8-0)=2.  Convergent

P p (P2 1 . _
38. / @r1)2 +1)2 —'z_) 14_/ (m+1)2 t-«»l—1+/ L‘*‘l -—m] dz [partial fractions]

2
:t}}m [ln |z + 1] + +J = hm+ {ln3+ 3~ (ln(t+1)+ T 1)] —oo.  Divergent

t——1

Note: To justify the last step, lim [m(t +1)+ ﬁ-ﬂ = 1i1(1)1 (lnm + %) [:lfl::t;riel] = lim ﬂ‘Lz_Jfl_ =
o1 z— o—0

. . Inz g . 1/z
since mglglJr (zlnz) = zh%l+ 72— Jim, Y

O dx . z=37* . 1 1 .
39. / —dz = /2 o / /2 Pl ,L“él [~~§—] . = tg?_ [_-3—{5 - ﬂ] = co. Divergent

4 /1 = _ Him /t _d= lim [sin'la:]t = lim sin 't = L~ Convergent
“Jo VI—m2Mt—>1— 0 VIi—22  to1- 0, - -2 g

= Jim (=2) =0.

9 1 ]
41, There is an infinite discontinuity at z = 1. / %1- de = / (z—1)"Ydz +/ (z—1)"Y%daz.
0 &z 0 1
t
Hero fo(o = 1)™/%do = Jlim fo(o = 1)7/7do = i[5~ 1] = tim [f -1~ ] =3
and flg(:z: —1)"Y3dg = liIP+ ftg(m —1)"Y3 g = liIFJr [%(m - 1)2/3] = hm [6 (= )2/3] = 6. Thus,
t— t—

/ \/a:———— -§ +6= g Convergent

‘ There is an infinite discontinuity at w = 2.

¢
———dw_ lim (1+—2—>dw: lir2n l:w+2ln[w~2]}0= lm (t+2lnjt~2|—2In2) = —oo, so
-2 t—27

t—2— w— 2

2 5
/ 2 dw diverges, and hence, / Y g diverges. Divergent
0 w—2 0o w—2
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e
t
3 [*tan?0d6= lm [‘tan®0df= lLm ['(sec?0—1)d0= lim [tane—e]
t—(w/2)— t—(w/2)— t— {7 /2)— 0
= %11}1) (tant — £) = co since tant — coast — I, Divergent
t—(m/2)
“ /4 ds /4 dz _ /2 T + /4 dz
“Jo @2—z-2 Jo (2=2)(z+1) " Jp (z=2)(z+1) 2 (z—2)(z+1)
2
Considering only /0 (—m—:—%%:—-m and using partial fractions, we have
2 z : * é % : 1 1 ¢
/0 (z—2)(z+1) _tl_’f%’— o (m—2 - m+1>dm_t212n~ [5111[:1:—2]—5]11[7,—}—1[]0

lim [fInft—2|—-3Inft+ 1| — $In2+0] = —cosince In|t — 2| — —coast — 2.
—a-

Thus ’ ——ﬁ—— is divergent, and hence ! dz is divergent as well
*Jo TPz —2 gett "Jo T2—z—2 g ’

1
1 s 1 T 1,2 1.2 ©e=lInr, dv = rdr
45, forlnrdr_tl_x'ltx’l+_ft 7”1117”(17‘-&141(1)1+ [27" Inr— g7 ]t [du:(l/r)d'l‘, v:%rz]
= Jim [(0- 1)~ (3¥ne— 369)] = 4 -0}

Int g ., 1/t
2 — H It A
since tlu(l)lth Int= hm+ 1/ =, 11(1’1+ 2

/2 cosd ) cos @ /2 w=sin
46. /0 o= lim [ 2= ap= kim [2\/s1 ] [du - Cosgde]

= lini(2 —2vsint)=2-0=2.  Convergent
t—0

= lim+(—%t2) =0.  Convergent
0

/2

0 _1/z t 1/t
[ T 1 1/g; u u= 1/93,
47, f dz= lim | =e dm = lim e (—du) [du = —~dz/z?

g 28 t—0—J 1 T z? t—0~
T _ uj—1 use parts T _9,—1 _ _1_ _ 1/t
o tl_l.%l— [(’u Le ]1/t {or Formula 96] - thlél_ [ 2e (t )e }
-2 Hm (s—1)e® [s=1/1] =2 lim s:-lg___ lim
e 800 e s—r—00 €% e Gt —O0Q @S
= 2 0= —2. Convergent
e e
: 1 1/ 1 1 _
@/ £ 3 = li -l-e1 cl:r:_ lim ue® (—du) u=1/z, 2
0 T t—ot J, © -0t Sy du = ~dz/z
_ _ 1/t use parts 1 _1. _ 1/t
= hm [(u 1)6 ] [or Formula 96 :| - tgl(l)}l- {(t 1) € OJ
= lim (s —1)e’ [s=1/t] =o0.  Divergent
800

¢
OO g . it —z . —x
49. Area= [T e ®dz = Jim Jie®de = lim [—e ]

t—00 1

= lim(—e*+e ) =0+et=1/e

t—o00
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