Section 11.3

4. The function f(x) = 1/z® is continuous, positive, and decreasing on [1, 00), so the Integral Test applies.

= 1 t s (=4 11 1
[ [t i S| =i () =5

Since this improper integral is convergent, the series iﬂj iﬁ 1s also convergent by the Integral Test.
n=1T1

5. The function f(x) = =t i7 _1'_ N is continuous, positive, and decreasing on [1, co), so the Integral Test applies.
H i
f; @zt e Jfg,f (2x+ 7 T [‘1 4(2;::4—1}2]1 = Mtm (‘m * ﬁ) =36

Since this improper integral is convergent, the series E ﬁ 1s also convergent by the Integral Test.
T

i 1+ L is continuous, positive, and decreasing on [1, co), so the Integral Test applies.

8. The function f(z) = =5 = 1+ ——

oo

14
f(z)de = lim (1+%) de = lim [z +In(z +1)]; = lim (t+In(t+1) —1—In2) = oo, 50
— 1 t— oo — 0

f =+ 2 dz is divergent and the series Z 1 is divergent.
1

e 1 n=1 T

Note: lIim nt2
n—oo 11+ 1

= 1, so the piven series diverges by the Test for Divergence.

9. The series Z o5 15 a p-series with p = 0.85 < 1, so it diverges by (1). Therefore, the series E = must also diverge,

oo

for if it converged, then " % would have to converge [by Theorem 8(i) in Section 11.2].
n=1 1"

1 1 1 1
— 4 — -
1. 1+8+2"+64+ ]25+ 5111 . Thus 15 a p-series with p = 3 > 1, so it converges by (1).

11,1, 1 1 = 1
tot—tst =t =

1. = . The fancti -
AR TR VI T 2 3oz [hefunction f(x)

is continuous, positive, and decreasing on

1
Jx+2

[1, co), so the Integral Test applies.

t— oo 1

oo t
./; 39:1—|—de= lim Sz{FQdIZtl—i-rEc [2 ln|3:r:+2|]: =%t1_i.n;°(ln(3t+2:}—ln5) = 00, so the series

= 1
,El In+42

diverges.
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Section 11.3

16. f(z) =

21.

. The function f(z) =

fe) == = fl@)=

2
= i is continuous and positive on |2, oo}, and also decreasing since f'(z) = z(2—a) < 0forz > 2,

R

so we can use the Intepral Test [note that f is not decreasing on [1, ca)].

oo 2 2
f ax— de = lim [1In(z" + 1)]: = 1 lim [In(t° + 1) — In9] = oo, so the series z = diverges, and so does
. x¥4+1 t—oo t—oo nani41

2

the g1 ies, 3 .
e given series, nz=:1 =1

1 - 1
—dz+5 (z—2)2+1

15 continuous, positive, and decreasing on [2, o), so the Integral Test
applies.

— = Ii 1z —2)]° = lim [tan™"(t — 2) — tan™"
/ flz)dz= llm/f(x]dx—hmf (9:—2]2+] .r—tlirgo[tan (= 2)]2—3_‘00[1: (t—2)—+t 0]

=5-0=3
= 1
so the series “z_:z E 5, § comverges. Of course, this means that HEI TE 5, o § comverges too.
flx j— Ecoﬂhnuﬂusandpomuveoﬂ [2, o0), and also decreasing since f'(x) = — % < 0 forz > 2, so we can
x n

use the Integral Test.f 11 de = tlin’l In(lnz)]} = lun [In(lnt) — In(ln 2)] = oo, so the series z
» wlnz S

diverges.

nlnn

? _ e%(2x) —a’e®  wxe®(2—x)  x(2—=x)

[:8“‘)2 - (Em}z - e

< 0 forx > 2, so f 1s continuous, positive, and

decreasing on [3, co) and so the Integral Test applies.
_ ) —xg 2 £t . —t,2 -3 (%) 17
f(:c] dr = ]1m — d:c ]1m [—e™"(=" + 2z +2)] s = tllm [e7"(t" +2t+2) — e 7(17)] g

?’1
so the series Z — converges.
=]

n=3
*): [ e T dr 2 —22e™F +2 Jze™" dz I 2o 4 2(—xe™™ + [e " dx)
=—27e " —2re” " — 2T +C =—e (" +20+2)+C.

2 +2t+2muw , 28+2H . 2
TZII 1111

(3): tlim
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Section 11.3

25. The function f(x) = :_ is continuous, positive, and decreasing on [1, co), so the Integral Test applies. We use partial

M.

. 'We have already shown (in Exercise 21) that when p = 1 the series 3"

fractions to evaluate the integral:
= 1 [t x _ 1 N . z ]*
/; :c3+:cdx tlin;oﬁ [;——1_’_3:2} dx_tlino?o[]nx_alnil_'_x):|1_tllnc-lc[ln__1+x2]l

1 1 1
= 11m = hm In——+-In2 | =—-1In2
( V1 v"_) ( V1i+1/48 2 ) 2

so the series E
asin®+n

COTIVETZES.

diverges, so assume that p # 1.

i=s n(lnn)?

p+lnzx

1s continuous and positive on [2, 0o}, and f'(x) = " 2 (nz)pT
x n

flz)= < 01f x > e, so that f is eventually

_
z(lnz)?
decreasing and we can use the Integral Test.

/x;dﬁ:: lim [M] [forp £ 1] = [(]nf}1 P (In2)'"?
2 1-— 2 —-::-: 1— 1 —p

This hnut exists whenever | —p << 0 < p > 1, so the series converges for p > 1.

Since this 1s a p-series with p = x, () 15 defined when x > 1. Unless specified otherwise, the domain of a function f 1s the
set of real numbers = such that the expression for f(x) makes sense and defines a real number. So, in the case of a series, it’s
the set of real numbers x such that the series 1s convergent.
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