12.3 Solutions
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integral converges by (7.8.2) with p = 1.3 >> 1, so the series converges. a | .
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3. The function f(z) = 1/ ¥z = =~ /% is continuous, positive, and decreasing on [1. oc), so the Integral Test applies.

t—oo

- Tt oo
[P 2o de = Jim eV de = lim [$2%/7] = Jim ($t*/° = 5) =oc,50 3 1/ ¥/n diverges.
— o — 00 1 n=1

7. f(x) = xe~" 1s continuous and positive on [1, 00). f'(x) = —xe "+ e =e 7(1 —x) < 0forz > 1, so f is decreasing
on [1, oo). Thus, the Intepral Test applies.

flm re dr = ahm fl e Tdr = b]ingo [ e ¥ — e_z]i

[by parts] = ii].im [be™® —e el 4 el =2/e

since lim be™® = I,lim (b/e") £ blirn (1/e") =0 arndblim e " =0.Thus, Y 27  ne ™ converges.
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8. The function f(x) =

2 1
xil 1+ o 1s continuous, positive, and decreasing on [1, co), so the Integral Test applies.

DO it 1
/; f(x]dac=t1_i£c[ (1+I—H)dx=t]in;[x—l—ln(x—l—1}]:=tgg(t+ln(t+l)—l—]n2}=oo,50

®r+2 L.
dz is divergent and the series 15 divergent.
_/; x4+ 1 * “Z_:I n+ 1

2 . . :
Note: lim — - 1= 1, so the given series diverges by the Test for Divergence.

n—oo 11+

9.Theser1esz 1 o5 15 a p-series with p = 0.85 < 1, so it diverges by (1). Therefore, thesenesz 2 5z must also diverge,

for if it converged, then f: ula
n

n=

= would have to converge [by Theorem 8(1) in Section 11.2].
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12.3 Solutions

10.

1.

12.

15.

. The function f(z) =

i‘ n~'* and i n~1-2 are p-series with p > 1, so they converge by (1). Thus, iﬂj 3n~'? converges by Theorem 8(1) in
n=1 n=1 n=1

Section 11.2. It follows from Theorem 8(ii) that the given series 3 (n~"* 4- 3n~1-?) also converges.

n=1

1 1 1 1
-+ — — _ <
1+8+27+6 toE n§1‘-'1 . Thus 1s a p-series with p = 3 > 1, so 1t converges by (1).

1 1 | = 1 - e 2

1 .
+ + 4= — = ——_ This is a p-series with p = = > 1, so0 1t converges 1).
23 3/3  1y/3 5% Linde 2w ? r erges by (1

2

a,'z by Theorem 11 2.8, since Z_:l and Z boﬂlconvergeby (1)

n®

5—2/n >= 1
7“_:52_:1_3 QE

s

[withp =3 > landp = 2 > 1]. Thus, E_: 5_%'Ec—::n:nm’ges’._

1
2—dr+5 (x—2)2+1

is continuous, positive, and decreasing on [2, co), so the Integral Test
applies.

oo ] t
s . 1 o -1 . R P
/; flz)dz= slin;'o/; flz)dz = tli.ngoﬁ =27 11 dz = lim [tan™" (= 2)]2 = :ll,n;o[tan (t—2)—tan™ 0]

m m
=——D=—

2 2
1
so the series “Z_:Z 5, T § converges. Of course, this means that “Z_:I 5o o § comverges too.
.Ifp<0, lim Inn _ oo and the series diverges, so assume p > 0. f(z) = — 1sp051t1ve and continuous and f'(x) < 0

n—oo TP

for = > €'/ so f is eventually decreasing and we can use the Integral Test. Integration by parts gives

f:-c ln_xdx _ Lim 1'1—1’ [(]_ —p) Inz — 1]] (fOl'p ?é 1) _
1 1

¥ tee (1-p)*

a s [lim #72 [(1 = ) In¢ — 1] + 1], which exists

whenever ] —p < 0 < p > 1. Thus, zm—:converges = p>=l
T
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32. (a) f(x) = 1/=* 1s positive and continuous and f'(x) = —4/x" is negative for = > 0, and so the Integral Test applies.

% 1 1 1 1
C msgg = — ~ 1.082037.
L=t atatotim

= 1 1 ] 1 1 1 : -
R < f —dr = lim = lim (—— + = | = , 50 the error is at most 0.0003.
w xt t—oo | =327 |, t—ee\ 3T 3(10) 3000

(b) 510 + - dr < s < 519+ - dr = s+ — ! < 5 < 319 + L
10 L, AESeS 10 W 10 ()7 = ° = 10 3(10)°
1.082037 + 0.000250 = 1.082287 < s < 1.082037 4 0.000333 = 1.082370, so we pet s =~ 1.08233 with

error < 0.00005.

2

= 1 1 1 1 g
(c)Rngf S dz =35 S0R, <000001 = —— <5 = 3n" > 10° = n> {/(10)5/3~322
b

that 1s, for n > 32.

35. f(x) = 1/(2x + 1)°® is continuous, positive, and decreasing on [1, 00), so the Integral Test applies. Using (2),

-1 ¢ 1
102z +1)% [~ 102n+1)%

R, < / (22 +1) " de = hm To be correct to five decimal places, we want

1 5

B 1 s —
m < ﬁ — (2?1 + ].j > 20,000 & n> 5(\;20090 — ]} = 3.12, sousen = 4.

4 1 1 1 1

1
ey — 22 0.001 446 ~ 0.00145.
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