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10.6 Exercises

n+l
= (-1
1-24 Determine whether the alternating series converges and give a 28. Z( ) ; accurate to 6 decimal places

"
reason for your answer. = 20
o —1)" Inn
S et 1 S w2 29. Z( ; accurate to 3 decimal places
1. )" = 2. —1)" = TR p
;( ) n2 ;( ) \/; n=2 e
© —1)" Inn
N wit 2n+1 N w1 30 Z( ; accurate to 4 decimal places
3. -1 4. -1 . T p
;( ) 3n-2 Zl( ) 2n-1 = 2n
5. i(_l)n 3 6. i(—l)”” 27 -1 31-58 Determine whether the given series converges absolutely,
n=2 nlnn o 4" converges conditionally, or diverges. Use any convergence test

discussed so far in this chapter.

T nt+2 T & n22" 31 > Ly I~ =, cosn
° ;( ) n?+1 ° ; n?
= a1 2R - n3
9. 2 (-1)" 10. > (-1)" = .
p In2n p n 33 Y 1 4. oyl
HZ:I:( ) e ;( 1) (2n)!
T Y| A RS PAD R Ge - w 1
= " w2 35. 3 (1) 32 36. 3 (-1)"" cos—
n=l1 n n=1 n

3oSEy () e () sind ,
2 )(S‘EJ Zl( ), 3. (1) L 38 (1)

15. i(—l)” 16. i(—l)”z—"' B} . B}
Vn+3 oo 39. > (-1)" 40. > (-1)" n\/in_n

17. i(—l)"3 21 18. i(—l)”“(%)n

= ot = ar. Y (-1y e 2. Y (1) 2
S )Y
- a1 2 a1
19. ;(—1) — 20. ;(—1) tan lbj p i(_z)n . i( 1)“] |
) n=1 n2 ' n=1 n(\/;+2)
© © (] n
21. Y (-1)"e"sinn 22. Z(—j . " ;
n=1 n=1 11 45 (_1) 46 —l n+l . l
( ) . nzz;—n+1+\/; B ;( ) }’lSlnn
© cos(nm * (—1)"
23. ) 24. ) ey e
— 1 . 3 = (-1)" n = (-1)" tan"'n
n=1 1 . n=2 (lnn) 4 . 4 .
" n 7 nzzl: 4" ; nzzl: n’
25-30 Approximate the sum of the alternating series, accurate to at " (_1)n+l . Y
least the indicated number of decimal places. 49. Z ) 50. Z[ln—j
il n=l [N\ N+ n=1 n
25. Z(_l) ; accurate to 2 decimal places u u
n=1 n3 51 i(—ﬂj 52 i(l—%j
1 n+l ) n=2 n ) n=1 S5n
26. z(_n3)” ; accurate to 4 decimal places " (Y . (—1)”“n3
= 53. Zz:(—l) (FJ 54. Z‘ >

()" .
27. Z (n n 1)' accurate to 5 decimal places

OHAWKES LEARNING



5S.

57.

59.

60.

61.

i(_l 56. g(—l)"log(ﬂn%J

converges by Leibniz’s Test, because it is an
alternating series of the form Z:(—l)n+1 a, and
a,— 0. Is she right? Why or why not?

Prove that the series consisting of the positive terms of
the alternating harmonic series diverges to infinity.

Repeat Exercise 60 for the negative terms of the
alternating harmonic series.

62.* Prove the first part of Riemann’s Rearrangement

Theorem; that is, the statement that the terms of

a conditionally convergent alternating series can

be rearranged so that the sum of the series is any
preselected real number. (Hint: Let s be the desired,
preselected sum, and start adding up the positive terms
of the series until their sum first becomes greater than
s. Then add enough negative terms until the resulting
sum becomes less than n, and continue.)

63.* Prove the second and third parts of Riemann’s

Theorem; namely, that the terms of the series in
Exercise 62 can be rearranged to diverge to oo or —oo,
or to diverge in an oscillating manner.
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64.* Prove the following so-called Polynomial Test for

65.

infinite series: If p(x) and g(x) are polynomials with
n
degrees r and s, respectively, then the series Zp(—))
q(n
is convergent if and only if s > + 1 (we are assuming
q(n)=0 for any value of the summation index ).

Prove that if the series Zan is absolutely convergent,
then Zaf is convergent. Then give an example

to show that the statement is not true if Zan is
conditionally convergent.
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66-68 Use a graphing utility to solve the problem.

66.

67.

68.

Find an approximation of e with an error no greater

0 _1 n

than 10, knowing that ZQ ~1 How many
= n e

terms did you use?

Find an approximation of 7 with an error no greater

© (~1)"
than 107, knowing that Zu =2 How many
n=0 <N

n+l 4
terms did you use?

Find an approximation of In2 with an error no greater
n+l
> (-1
than 107, knowing that Z—( ) =In2. How many

n=1 n
terms did you use?
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