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oo -3 . t —3 . —2 t . -2
5 [ 2z dw:tlingofl 2z da::tll’rgo [—:z: ]1 = lim [—t +1] =04+1=1 Convergent

t—r00

-1 —1 —1
t
£ fooo e do = tl.lglo f(: e dz = tlj»lgo [_%e—%}o - tl—l»IEo I:—%e_% + %} =0+ % - % Convergent
< (LY N - NN U i A B S 1 1
[T (5) de=iim [ 3= gim | 5] =t |Gt | =0 s =g Comversen

® 1 [t . ¢ I B
9, /2 srade=tm [ pde=lim [1n;x+4[]_2_t13&[1n}t+4[—1n2] = oo since lim In|s + 4] = oo.

Divergent

N\ [ 1 Y LA R b 2N L & N 4 U DA |
) [ sraee=tm [ gt =tm g (2)]1“3_‘3.2{2t3“ z) "3 2

o 1 (1
=7 2tan ( 2). Convergent

o0 1 s t —3/2 T —-1/2 ¢
11./3 (m_2)3/2dm._hm/3(x 2) dx_tl_xg)[ 2(z—2) ]3 [u=2—2, du = da]

t>00

= lim (\/t;E—E + —\%) =0+2=2.  Convergent

o0 t £
12./ ! de = lim / (142)~4 de = lim [§(1+m)3/4]0 [u=1+z, du=dz]
0 —00 fg — 00

= lim [%(1 +1)3/4 — %] =oco.  Divergent
—00

0 T 0 T 1, 5 2 0 1 0
/ — % _dz= lm / — % _dr= lm {——(:1: +1)‘] = lim [————2]
oo ($2+1) t— o0 [, ($2+1) t——00 4 : t— —00 4(IE2+1)

t

. 1 1 1 _ 1
—t}»u—noo[ Z+4(t2+1)2]~ 4+0_ 1 Convergent

-3 z . -3 T . 1 2 -3
14, dz = lim de= lim |—5In|d—a’|
R .

oo 422 t——oco [, 4—x?
= lim [-2In5+ 3 In|d—t?|] = oo since ,Jim In |4 —t*| =c0.  Divergent
oo 2 t
15. / u%ildm = lim / @2 +2% +27%)ds
1 T t—oo0 1

t . t
= lim {—az‘l — —1-;1:_2 — %:1;_3} = Km {_.1_ 1 _l.]

— 00

dz = lim

o z t x t
16. m—— ————dz = lim [ (132 -1 ] = lim { t2 —1- \/3-:} = X, Diver ent
/; Va2 -1 t-»oo\/2 vz —1 £ 0O 2 £ 00 &
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o0 e® t & t 1 t
17. — dr =1 e dr =1 [_ w“]:' —
/0 (1 + e=)2 de oo o (1+e%)? dz tl—lglo (1+e%) 0 tl-l}?o 1+e®],
. 1 1] 1 1
= tliglo [—m + 5] =0+ 3= 73" Convergent
-1 .2 -1 -1
18.[:/ zjmdw:/ —1—dm+/ Lds=n+5
—o0 Z —o0 —c0 T
-1 -14 1
Now,/ ~dzr= lim —dzr = lim [ln Iml] = lim [lnl —In [t]} = —o0.
— 00 x t—r 00 + T t——00 t tor — 00
Since I is divergent, I is divergent. Divergent

19. %, ze™® dg = ffoo ze™® dz + I ze™" da.

f_ooo ze™® dz = tlél_noo(—% [e’zz]j = lim (-3) (1 - e“tz) =—2-(1-0)=—3%,and

t— 00

J e do= fim (4) [e"] = pim (-3) (e ~1) ==} - (0- D) = &

Therefore, [ ze~® dz = —-i4+l=0 Convergent
0 7= [T % g [ ot [T dne 1, 4 b but
DY U Tl Ny | o Z}HI1 T

t 41 2 241
Izzlim/ ——dz = lim Y2 gy [w=ater] Ly [1nul]
o T +1 2 t—oo

t—o0 t—oo [y u du = 2z dz 1

0

1 ..
L [l 131-0] =

Since I is divergent, I is divergent, and there is no need to evaluate J;. Divergent
0
__ oo 7o oo _ _ . 1. . . 1. .
)T = f_oo cos2tdt = [ cos2tdt+ fo cos2tdt =1 + I, but Iy = s}:x_noo [5 sm2t]s = sl}rwnoo (—5 sin 23), and this
limit does not exist. Since I is divergent, [ is divergent, and there is no need to evaluate I5. Divergent

oo e—l/:t t —1/=z 1 t Ut 1 1
22, / dz = lim dz = lim [e“ /”] =lim(e Mt —e ) =1- = Convergent
1

z2 tooo f, a2 t—oo 1 t—ooo

t

2. [ sin® ado = Jim f33(1— cos2a) da = Jim [3(a— §sin2a)], = lim [3(t — §sin2t) — 0] = oo.

t—oo

Divergent
t
=S cos 8 1 i . cos 6 1 _ cos@ —_ 1 _ jcost
24, [Fsinfe dGWtILIEOfosmGe dH—tl_l’ngo[ 2 ]0 tl—l)l{.lo( et +e)
This limit does not exist since cost oscillates in value between ~1 and 1, so e*°*? oscillates in value

between e~ and e!.  Divergent

o0 i t
25. / 2;. dzr = lim / ——1_-_— dz = lim l — 1 dx [partial fractions]
1 Ttz tooo J; z{z +1) tmoo fi \& z+1

t
. ¢ 1\ 1
:| = lim (lnm~ln—)~0 ln§—ln2

1 t—oo

[

i

lim [t 1 11]° = im |In|—%
Jim, [mled o+ 1], =t [in] 5

Convergent
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had dv ) t dv t s 1 1
- N l- — - = |j 4 4 = 1 [—— 3 1 - ]
% /; 2420 -3 ti»nolo/; (v+3)(v—1) t&%oé (v+3+v—1>dv b, Info+3/+ g jo -1

t
1 lim [ln 1}-—1} 1 lim (ln —1 lnl) = %(0 +1nb5) = i—ln 5. Convergent

4 t—o0 2 4 t—o0 t+3 5
Y 22 J, — 1 0 2z —_ B 1,.2z _ 1.22]0 integration by parts with
21, [C_ ze dz_t_lfglwft ze dz—t}jr_nm [2ze € ]t [u:z,dv=e2z 4
: 1 1,2t 1,2t 1 5 e, — 1
= t}jr_nw [(0 - Z) - (Ete — z¢€ )] =—3— 0+ 0 [by!'Hospital’s Rule] = -3 Convergent

; oy L t 3y o _1,.-3y _ 1_-3y}t integration by parts with
f2 ye *¥dy= lim fz ye “Ydy = lim [ Y€ 5¢ ]2 u=y, dv=e"
t—o0 t—oo v oy dy

= lim [(—%te_st — %e_st) - (—%8_6 - ée_s)] =0-0+ %6—6 [by 'Hospital’s Rule] = I8

t—oo 9

Convergent

o 27t Lo 2
2. / In d:l) _ tl [(111 255) ] [by substitution with ] = Lm (1n2t) = co. Divergent
1 - 1

u=lnz du=dz/z

®Ing . ‘lng ) Inz 1] integration by parts with
30. —a—;;dmz lim ——dz = lim |—— — =~ B e
1

t—oo [y X t—oo T z}, u =Inz, dv = (1/2%) dz
= lim <~—ln—t -1 +1) £ lim (—lﬁ) — hm + hm 1=0-0+1=1. Convergent
t—o0 t t t—oo 1 t—oo ¢

0 b4 . 0 z 1]1 -1 22 0 u:zz,
. /-—co z4+4dz—tilr_noo/t z4+4dz— hr_nooi[Qtan (—2—>L [du:2zdz]
. 1 i ft? _lymy o ow
= t—LuL-noo [0 1 tan <—§)} = 4(2) =-3 Convergent

°° 1 . ¢ 1 . 1] u=Ingz,
32 /e z(lnz)? do = tl_x'r{.lo/e z(ln )2 do = lim, [_E;L [du =(1/z)d=

. 1 _ _
= lim <—E + 1) =0+1=1. Convergent

t—o0

eV gy = VU dy = e~ z =1,
33. /0 Ydy = tlgg/ Ydy = hm (2zdz) [m—l/(Z\/—)dy]

Vi
. ez Vi —z uw=2zx, dv=e"Tdx
tllwrgo { [02:126 ]0 + /0 Ze d:l,} [du =2dz, v=—e % }

T _ —.\/t- . —-:p\/{ T ”‘2\/-____2__ — _ —
= lim (—2vEe" + [-2e77]; )-.tl_l’n;<————e\/z S +2)=0-0+2=2

Il

Convergent

vt H . 2v/t . 1
Note: Ji, o7 = B 3 rev — B g =0
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@/w__d_w_ﬂ.dm / = lim /\/E————l (2udu) u=Va,
’ i \/54-:1:\/5 t—»oo \/_(1—{—33) tooo f; 0 u(l 4 u?) du=1/(2/z)dx

. vt -1 Vvt . s -1
t]._l’l{.lo . 1T du = tl_lglo [2tan™" u] L= tl_lgxo 2(tan t—tan™ " 1)
=25 -2)=1%. Convergent

8

1 1 1
35. / 1 dz = lim 1 dz = lim [ln [mi] = lim (—Int) = co. Divergent
0 T t—0+ t  t—ot

t—0t J,

5 t
1 IR V7 ST N DR V2 ) LA _8yE _ p\2/3 _ £2/3
% [, gamg o= tm [ 6o =t 4607 = i {316 o7 -5}

= 35%/%.  Convergent
37 / CE lim (m +2) V4 de = im 2@+ 2 ot [163/4 -+ 2)3/4}
) Vzt2 e 3 . Bto-at
= %(8 — ()) o 33—2 Convergent

38 / ’ —Z—dz= lim 2——3:-——dz— lim ’ RS dz [partial fractions}
e TN, Grr T N, sl @rie P

2
= lim [lnla:+1l+ 1 } = lim [ln3+l—(ln(t+l)+t+1>] —o0. Divergent
tes—1+

+1 t——1+ 3
. e s substitute | .. zhnz 41 _
Note: To justify the last step, tilm [In(t + 1)+ = 1] = Zl_l’li()l (lna: + ) [z fort 4+ 1 ] = zlf(x)lJr —=
. . Inz By 1/ o _
smnee :Bl—lvlg+ (:E In w) - zl—l}{)l‘*' m z~00+ _1/1132 - m{l—vu()l‘f'( m) - 0
O dx z-3)" 1 1
39, / —dz = /2 s / /2 F = t}ll(ljl—* I:“T} Y == t.l.l,%l— I:—"é-t—s' — 571] = Q. Dlvergent

= lim [sin"lm]t = lim sin™'t = g Convergent

b de . t o dx
40. — = lim e
o V1—z2 t-1-J5 V1—22 -1 0 -
M ]heré is an infinite discontinuity at z = 1 /9 L dz = /l(m — 1)"1/3 dz + /9(:1: - 1)_1/3 dz

t
Here [g (o = 1)7/%do = lim [ = 1)77do = lim (3 - 1] = tim (3000 5] = 5

0

9
and flg(:v —1)" Y3 g = tﬁr{:_ ftg(a: —1)" Vg = tglln+ [%(a: - 1)2/3L = tl_i,lﬂ [6 -3~ 1)2/3J = 6. Thus,

° 1 3 9
/oﬁdmz—§+6:§. Convergent

42, There is an infinite discontinuity at w = 2.

t t
————dw_. lim (1+—2——)dw= lim [w+2ln[w~2[] = lim (t+2Int—2|—2In2) = —oo, 50
t—2~ Jo w2 t—2- 0 t—2—

2 5
/ gy diverges, and hence, / 2w diverges. Divergent
0 wW—2 0o W2
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