Math 231 Bronski HW7 Solutions

30. If p < 0, lim hl—”:co and the series diverges, so assume p > 0. f{.r}=—1spusﬂweandco11tmuousandf(x}aﬂ

n—oo NP

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

Fnzx, ;=:1_”[l:1—p)ln;::—l]}t £ - 1 .
[ [GRE] ot -

"7 [(1 —p)Int— 1] + 1},w]]icha{ists

whenever 1 —p <0 < p> lThle,Z—Pmnverges = p>= 1l
n=1

2lnz (1 —Inx)

2
38. (a) f(x) = (l z) 1s continuous and positive for z > 1, and since f'(x) = = < 0 forx > e, we can apply
€xr €

: > (Inz\’ .
the Integral Test. Using a CAS, we get f (E) dz = 2, so the series also converges.
x

1

(b) Since the Intepral Test applies, the error in s =~ s, 15 R,, < f
x n

3

= (ln.r)2 d — (Inn)® +2Inn+2

(nz)* +2Inz+2

x

(c) By graphing the functions y1 = and y2 = 0.05, we see that y1 < y2 forn > 1373,

(d) Using the CAS to sum the first 1373 terms, we get 51373 =~ 1.94.

n® n3
. > — =
n*—1 n*

because it is a p-series

n=2 1 n=2 1

with p = 1 < 1 (the harmonic series).

1 i 2 = 2 = 1y
12. % < m—“and To= —_— =23 (1[)) so the given series converges by comparison with a constant multiple of a
n=>0 =

convergent geometric series.
14. o V{_ ! 50 i "f_ diverges by comparison with the divergent (partial) p-series Z p=1<1]
n—1" n \/'?_1 nea n n=2 1
20. 4™ > n forall n > 1 since the function f(x) = 4% — z satisfies f(1) =3 and f'(z) =4 Ind — 1 > 0forx > 1,s0
n44" A" 44" 2.4 n+4"

=2(2 thy
i = (3)".s0 esenesnz_:l o

converges by comparison with 2 3 (3)", whichis a
n=1

constant multiple of a convergent geometric senes [|r| = 2 < 1].

3

. L i ) n+ 4" .
Or: Use the Limit Comparison Test with a,, = — and b, = (2)".
33 g: L —L—F—l -I——l + +—] /= 1.24856. Now ! c=_-1 so the error is
Tas1vnt 41 2 17 /82 V10001 ) P +1  nt n?’

Page 1




Math 231 Bronski HW7 Solutions

dn
7 10™

. dn 9 9
37. Since — Ton < — Ton for each n, and since Z o is a convergent geometric series (|r| = 15 < 1), 0.d1d2ds ... =

|| ME

will always converge by the Comparison Test.

=oo. fO<p <1 thennlnn <nlnn =

38. Clearly, if p < 0 then the senes diverges, since lim

n—oe nP lnn

1

drverges (Exercise 11.3.21), so Df:

d dr If 1 the Lanmt C 1
ne lnn - nlnn o Z n]nn n=hm lnn verges. Up > 1, use the omparison
. 1
sshwiie nPlnn n? Z m COMVEIEES, e b e Inn n—a M

(Or use the Comparison Test, since n” Inn > n* forn > ) In summary, the series converges 1f and only if p > 1.

_ . ; 1 . :
43. lim nan = lim QTT' . 50 we apply the Limit Comparison Test with b, = —. Since lim nan > 0 we know that either both
— OO —s OO / T T I— 00

series converge or both series diverge, and we also know that E dlverges [ p-series with p = 1]. Therefore, " a, must be

n=1 1

divergent.

3—1/n 3 _
3 (—1)"bs.. Now im bn=n1in;orpz=§;én_3mpeﬂlirlaﬂ?éo

ST TR

n=1

(in fact the limit does not exist), the series diverges by the Test for Divergence.

n=1

8. bn = ———— > O forn > 1. {bn} is decreasing for n > 2 since
n®+2
x (@ +2)P(1) -2 3(2® +2)77(32%)  3(2®+2)7V72( +2)-32%] 427 0 for
=+2) - Veray - @+ BECESEC
1a’n 1 )

x > V47 16. Also, lim b, =

—=———=—= = 0. Thus, the series )" ==
n—oo n—oo /n¥ +2/vn —oo wn—l—Q;’n - nZ_:I( ) vn® +2
converges by the Alternating Series Test.

1/n 1/= L plf= -1/ 2y 1}’.'?‘1 _f= 1
12. b, = = “;»(]fu:uryr:?j1_{b,‘}isdecr‘es.sijjsc,:r1=.i11-::e(\‘g )=I il ’J;} - S— {3+I]{:0f0r
X T T
. 1 - > 'El',“ R R
x > 0. Also, lim b, = Osince lim e'/™ = 1. Thus, the series E (=)™ converges by the Alternating Series Test.
1

n—0o n—oo
n=1

= sin(nw/2) = (=1)"

16. mn(nz)—[]lfnlsevenand( 1)®if n = 2k + 1, so the series 3 T Zm
n=1 . =n =" H
! > 0, {b,} is decreasing, and 1 m — = 0, so the series converges by the Alternating Series Test.

by = ————
En+1)! n—co (2n + 1)!
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o= (=Dt : . . 1 1 . 1
24. The series “z=:1 (n 51 satisfies (1) of the Alternating Series Test because N < and (11) “1‘_11.20 B = 0, so

7 = 0.0004 > 0.0001 and bs = ==

Series Estimation Theorem, n = 4. (That is, since the 5th term is less than the desired error, we need to add the first 4 terms to
get the sum to the desired accuracy.)

the sertes 1s convergent. Now b, =

= 0.000064 < 0.0001, so by the Alternating
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