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* d < dx
# 1. / 5 Y This is improper with the only singularity at co. Hence / 5 =
0 e+ 1 0 T+ 1
. bodx . bodx . .
lim ——- Since ——— = arctan t—arctan Q0 = arctant and since lim arctant =
t—00 o X -+ 1 o X + 1 t—o0

s > dx . R
-, ———— converges and its value is 7.
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# 5. / 73 This is improper because the function we are integrating is undefined at
1

1 0 1
dx dx dx
0, a point in the interval of integration. Hence / —75 = / —75 + / =

| 22/ 2 o a2/3
tl_i)rgl_ tl ;i/ +tl_l,%1+ 1 % Next do the indefinite integral: /% = /x_Q/de =
% +C = 322 + C. Since }1_13%351:1/3 = 0, tli%l_ _tl % = tl—i>%1— 3zl/3 —
3-1Y3 = 0 - 3(-1) = 3; Jm :% = 3(1)'° - tli%i?’xl/g = 3 50 /_11%

converges and its value is 3 + 3 = 6.
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/ 9 This integral s i b the functi integrating i
Nk is integral is improper because the function we are integrating is
undefined at 1. Hence = lim = lim arcsint — arcsin(0 =
/ Wiers m—/ T -
arcsin 1 = —. Hence the integral converges and its value is 7.
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# 13. _rer This integral is improper because the end points of the interval
oo (2% 4+ 1)2

fint . " q /OO 2z dx /O 2z dx +/°° 2z dx
Ol Integration are Q. ence —_— = . S—— Y _— —
g @ ) @y (@ + 1)

0 t
2z d 2z d
lim % + lim / % Do the indefinite integral by substitution:
t——o0 [, (:1: + 1) t—oo [ (lU + 1)

2z dx dw w™! —1 -1
. -1 * 2xdx -1 ) -1 . -1
Since I w21 =0 /_oo (@ +1)2 (7 1 m> + ((Jim, 2r1
-1
0L 1) (=1 —=0)—(0—(—1)) = 0. Hence the integral converges and its value is 0.
o dx . . .
# 17. —— . This integral is improper because of the co and because the function
o (1+az)vz
int ting i t defined at 0. H /oo dz li t dz +
we are integrating is not defined at 0. Hence ———— = lim T —
prenE o Ita)yz to=), (Itan/e
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1 dx

tl_i)r& t m Next we do the indefinite integral: substitute u = /x, du =
d 2d
%d—\/% SO m = /Tiﬂ = 2arctanu + C' = arctan(\/E) + C. Hence
t dx dx

1

limi oo | ———F—==1i t t)—arct 1) = Z—arctan1 and lim,_, —_—— =

imy, /1 (ENG [Jim arc an(\/_) arctan(v/1) _—arctan 1 and lim, 0+/t (ENG
dz

arctan(\/i)—tlir& arctan(x/%) = arctan(l)—arctan(0) = arctan(1)—0 so/ (
- 0

14+ 2)yz

converges and its value is 7.
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# 25. / xlnx dr. This integral is improper because the function we are integrating is
0

1

1
not defined at 0. Hence / rlnz dr = lim+ xlnx dxr. Next we do the improper
0 =07 Jy

m2

integral /xlnx dx by parts: u = Inz, dw = x dx. Then du = df and w = % so

2] %2 dz 2] 2] 2
/xlnxdmzxnx— —d—:xnx—l/a:dx:xnx—x—+0. We will

2 2 x 2 2 2 4
have to evaluate lim+ t?Int. This limit has the form 0- —oo so we may use ’Hopital’s
t—0
Int 1/t t2 !
Rule. lim t?Int = lim LQ = lim Lg =— lim — =0. Hence/ xlnz dr =
t—0+ t—0+ 1/t t—0+ —2/t t—0+ 2 0
i (:132 Inz xz) 1 (12 In(1) 12) (limt_)m t2Int  (lim_ o+ t)2) —1
im ——)| = e — = —.
t—0+ " 2 471t 2 4 2 4
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# 37. / Nz df is improper because the function we are integrating is undefined at
0o VT —

7. This time we see no way to do the integral, so one of the comparison theorems is

required. Between 0 and 7, 0 <sinf <1 and vm—6>0s00 < sin 0 < 1 .
VT —0 N
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We have checked that the first comparison theorem applies. Hence, if /
0

do

m™—0

T de _ /t do

——— = lim —_— =
. 0 VT —0 t—7m~ Jo \/71'—6
-0t — — = ™
lim (mr —0)"2d9 = lim T 0‘ = \/6— ﬁzi Hence/ 40
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sin 6
VT —0

function we are integrating is undefined at 7. Hence

converges, so does / df. The integral / is improper because the
0 0

sin 0
v —0

In 2 —1
# 39. / " 2%e * dx is improper because the function we are integrating is undefined at
0

™
converges and therefore so does / de.
0

0. This integral can actually be done: substitute v = —z~!, du = m—“; SO
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In2 —1 1/1n2 In2
/ x %" dr = / e“du. This can be verified as follows: / x %" do =
0 - 0

[ee]

In2 -1 1/1n2 1/In2 1/In2
lim r7%e ¥ dr = lim e“du = lim edu = e"du. More-
t—=0t Jy t=0tJ_1/¢ t==o0 Jy —0

—1/In2 In2 _1

. u —1/1n2 . ¢ —1/1In2 9 =

over lim edu=ce — lim e" =e . Hence x~ “e * dx converges
t——o0 t t——00 0

—1/1n2
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# 47. / PR is improper because we are integrating to oo. We do not see how to do
1 X

(which is all we are asked - but the value is e

the integral, so we use a comparison theorem. First note 22 < 23 4+ 1 and 0 < a3

for all x in the interval of integration, [1,00). Hence 0 < # < 9031—# 7 80 the first
. : > dx . > dx

comparison theorem applies and / m converges provided / —5 converges.
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3t =2 —2 3
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< d t=2 1 > d
But / & hm - = =0 + 5 Hence / a converges and therefore so
1 1 T

4 53.

dx is improper because we are integrating to oo. This time we use the

vo+1

limit comparison theorem. First note that 2 > 0: we wish to compare this
v+l
. . . Vo +1 .ox+1
function to @ Check that lim —%— = lim ~——— = 4/ lim . So we
X

O
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This has the form 22 so we may apply I'Hopital’s Rule:

need to evaluate lim
T — 00 €
| .1 . . . .
lim = lim — = 1. Hence the limit comparison theorem may be applied and it

Tr— 00 €T Tr— 00

o / 1 oo oo
says that / * : dx converges if and only if / \/—25 dx does. But / \/—25 dx =
T 1 x 1 i

o) t 1/2 1 [e%e)
/ —3/2dr = lim — —— = 0—2. This means that / \/—25 dx converges and
1 t—o00 1/2 1/2 1z
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hence so does /

2+ cosx . . . .
# 55. / —— dx is improper since we are integrating to co. We do not know how
x

™
to do the integral so we use a comparison theorem. Since cosx > —1 and since
% > 0 on the interval of integration [r,00), 0 < 2 = 1 < 2 +§:OS$. Hence the

©2-1 % 9
dx diverges, so does / 2cosy dx.
x

comparison theorem applies so if /
x
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Now dr = lim —dr = lim Int—In1l. But lim In¢t = oo so dx
- X t—o0 - X t—o0 t—o0 - €T



2
diverges and hence so does / = cosw dx.
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