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8. The function f(z) = Zi o 1y g

1 is continuous, positive, and decreasing on [1, 00), so the

Integral Test applies.

0o t
/ fo)de= lim <1+ xi1>d$: lim [z 4 In(z + 1)]4 =tlim (t+In(t+1)—1—1In2) = oo, s0
1 t—o0 1 t—o00 —00

1s divergent. NOTE: lim

n—oo M

2
L x T = 1, so the given series

/1 z i T dx is divergent and the series Z

diverges by the Test for Divergence.

e 1 Sl o e~ 2
9. The series Z 08 is a p-series with p = 0.85 < 1, so it diverges by (1). Therefore, the series Z 085 must

n=1 n=1

also diverge, for if it converged, then Z 1 = would have to converge (by Theorem 8(i) in Section 11.2).

n= 1
I 10. Z n % and Z n~ "2 are p-series with p > 1, so they converge by (1). Thus, Z i converges by Theorem
5 6K o i
8(i) in Section 11.2. It follows from Theorem 8(ii) that the given series Z(n_l‘4 + 3n_1'2) also converges.
=l
4 | 1.1 - G Thi h 3 el by (1
i +2—7+—+—1—2—5—+ gﬁ— is is a p-series with p = 3 > 1, so it converges by (1).
1 1 1 %l oAl
' 121+—+——— +—=+——+--= — =) . This is a p-series withp = 2 > 1, so it
t applies. 2v2  3v/3 4/4 5B el T e il 2
converges by (1).
es.
; 3. ———=5 Z -2 > by Theorem 12.2.8, since Z — and Z 5 both converge by (1)
plies. o T n=1M /
(withp=3>1landp = % > 1. Thusy 5% 5_n—23————\/ﬁ converges.
n=1
14. The function f(z) = 5 is continuous, positive, and decreasing on [3, c0), so we can apply the Integral Test.
5 gt : g rEe =5
dz = lim dz = lim [5In(z — 2)]3 = lim [51n(¢ — 2) — 0] = oo, so the series Z ——
s. Note S et T2t ke o asd T
diverges.
to
15. The function f(z) = 5 is continuous, positive, and decreasing on [1, c0), so we can apply the Integral Test.
1,s0 fis

25 1l 2 i il 3 1 =l 4 1 % £ t il 1
[ 162—4—4 do= tliglo ; =2 T4 a0 — tliglo [5 tan §:| : = —2' tll»l{.lo tan —2- — tan 5
SIE0)

= 1
Therefore, the series

converges.
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20.

21.

2 1 i ;
m?fT_-t—l_) = % SEE g [by partial fractions] is continuous, positive, and decreasing on

[1, 0o) since it is the sum of two such functions. Thus, we can apply the Integral Test.

The function f(z) =

O3 2 y L5 1 - ;i
[y e tm [ 2+ ] o= gl e+ v

:tlim 2Int+In(t+1)—In2] =

ad 2
Thus, the series Z n3(L+—— diverges.
=1

n+1)

)= i) continuous and positive on [1, c0), and since
i

)
iiln)i— (—1—2%1)2— < 0 forxz > 1, f is also decreasing. Using the Integral Test,
a5
XLy , 4 In(z? + 1) O i 2 :
/1 e dp= tl_l’)r& ; w2 e dr= th [—2—} S 5 tlig)lo[ln(t + 1) — In 2] = oo, so the series
diverges.
The function f(z) = : is continuous, positive, and decreasing on [2, 00), so the

—4z+5 (z—2)2+1
t

o t
Integral Test applies. /2 L) de = tllglo - = tlgrolo - T2 El dg = tlirg)[tan_l(a: —2ke

oo
= = : 1 :
tlig)lo an s [t~ 2) ~tan” "0l g —0= g, so the series 322 o g e converges. Of course this means
that Z 4 5 converges too.

flo)= ze~" is continuous and positive on [1, co), and since f'(z) = e (1-—2z*) <0 for
x > 1, f is decreasing as well. Thus, we can use the Integral Test.

* re~*" dz = lim ~le‘12 = e_1 = 1/(2e). Since the integral converges, the series converges.
1 e ) F

1—-2Inz

o= T is continuous and positive for z > 2, and f'(z) = e < 0forz > 2, so f is decreasing.

/z 111_227 dx = lim [“lnf = i] [by parts] = 1. Thus, Z 24 Z Hin converges by the Integral Test.

2
x t— o0 n
n=1 =2

l1+Inzx

1 : e : ;
)= is continuous and positive on [2, c0), and also decreasing since f'(z) = ——-—5 < 0forz > 2,

zlnz r4(lnz)?

so we can use the Integral Test. / dz = lim [In(lnz)); = tlim [In(Int) — In(In 2)] = oo, so the series
2 s

Tinx t— 00
diverges.
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23. Tk

pa

SO

24. f(

inc

div



series

neans

verges.

ng.

1 Test.

T

> series

2. As in Exercise 24, we can apply the Integral Test. /
i 3
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2. The function f(z) = m4_m'

P is positive, continuous, and decreasing on [1, c0). [Note that

4 S &
filz) = D (;;i_ 1)4; £z (i4 -519[:)2 < 0on [1,00).] Thus, we can apply the Integral Test.

oo t 1 t
@ - 3(2z) : doces i i3 el =
/1 = dzx tliglo T4 (@7 dz Jim |5 tan™" (%) 5 tilg)[tan (t") —tan™" 1]

i
_1(2_1)_1
SN\ e G
n
nt+1

oo
so the series Z converges.
n=1
23. The function f(z) = et continuous, positive, and decreasing on [1, 00), so the Integral Test applies. We use
3+
partial fractions to evaluate the integral:

t

B dr = lim t e de— lm lna:—lln(1+:c2)
oSt S e 1o lmos 1l g2 T t—ooo 2 x

= lim

[ln —m—]t = it (lnL —1In i)
t—00 1+a2], too V12 N

= iy (ln—1—+lln2> = lln2

t— o0 /1+1/t2 2 2

oo
so the series E converges.
n=1

nd4+n

8. f(z) =

T 18 positive and continuous on [3, o), and is decreasing since z, In z, and In(In z) are all
zlnzIn(lnz)

increasing; so we can apply the Integral Test. /3 mﬁm = tliglo [In(In(In m))]; = oo0. The integral
diverges, so n§3 Wlln(ln—n) diverges.
25. We have already shown (in Exercise 21) that when p = 1the series ) n(Tl)P diverges, so assume that p # 1.
n—2 n
1 ‘ 1
i = x(Tm)—P is continuous and positive on [2, c0), and f’(z) = —% <01tz - g_p, so that f is

eventually decreasing and we can use the Integral Test.

(Inz)'~?1° i
{T_ﬂ SRR

= 1
/ ———dr = lim
o nt(niz)2 t—o0

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

(lnt)l‘p] ={hd)y "
1=p l—»p

dz o 22 [(lnln -
t—oo

¢
s 14t
zlnz (Inlnz)? —p+1 L(forp;é he

—p+1
p = 1 see Exercise 24) and lim @L

; e exists whenever —p + 1 < 0 < p> 1, so the series converges
—00 =D

forp > 1.




