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so the series converges by the Altematmg Series Test
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13. A 1 ] : = Z D ow b, =;} 0, {b,} is decreasing, and
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lim b =0, so the series converges by the Alternating Series Test

o ] n+l
15. > (-1™'p, =Z&. Now

b =———>0,1b | is decreasing, and lim b, =0, so the series
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converges by the Alternating Series Test.
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17. (-1)'h, = —1)" ———. Nowlim &, =lim
Z )'D, ;( Vo lim

=lim ————=1=0. Because
= I+ + V.
lim b, # 0 (in fact the limit does not exist), the series diverges by the Test for Divergence

19. b, = Vn

>0 forn=1. {h,} is decreasing forn=2 since
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2x+3 (2x+3)

addition, Iim & =lm —— = 'J_IJ_
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=0. Thus, the series |
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by the Alternating Series Test.

21. b, =ne’"=§}ﬂ forn>1. {b,} is decreasing fornz>1 since(xe™ ),_x[ e )+e=e"(1-x)<0

converges

m=I

forx>1. In addition, llm b, = 0 since by I'Hopital’s Rule lim 2 —lim i— 0. Thus, the series

I g I g

b 1)""'ne™ converges by the Alternating Series Test
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23. lim b, =lim arctann =7,
n—I0 H—0

S0 le (—1)"" arctan  does not exist. Thus, the series Z( 1)" arctan n
diverges by the Test for Divergence.
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> = (—1'}“2% =¥l =21H:> 0. {b"} is decreasing forn = 2 since(xz"‘ )r =x(27In2)+27™
=27"(1-xIn2)<0 forx:*i. In addition, by I'Hopital’s Rule, lim b =lim 2 —lim ; =0.
In2 n—3@ 3@ 3z TN
Thus, the series Z bk

T converges by the Alternating Series Test.
=0

27. lim cos( }=cos(0)=1, so hm (—1)" cos(£) does not exist and the series Z( 1)" cos (£ ) diverges
by the Test for Divergence.

n=l



(convergent by p-series Test), so X.(—1)" \/?;3

3/2
converges by Absolute Convergence Test. Therefore, choice (B) is correct.

41. If p = 2.the series Z( 1y e —i[ iyl i dGES not converge by the Test for Divergence
n+4 5 n +4

: D . n’ 42
because lim ——=Ilim A =1+0.. However, if p=3, the termsh, = are positive, and
i 30 MR = b n +4

n 42

decreasing and lim Jnt 7/ =0. Thus, the series Z( ]]"*ln—_'_z—Z( |

converges.
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Therefore, choice (B) is correct.
4

=i ,option (A).

42. |R,|= o

35

;,aﬂweneed ! — < ! = (n+1)" >1000 =
(n+1) (n+1)" 1000

+1>10 = n>11. Of the values given, the smallest that is larger than 11 is (B),n=24.

43. The error bound i5|R,,| =|S—S,.|

?‘i‘"’l

44. lim -2 =1lim =1+0, so series (D) diverges by the Test for divergence.
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p. 706: 11-15 odd
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11. b, =—=>0fornz=1, |b,|is decreasing forn=1,andlim b, =0, so Z converges by the
n e =
Alternating Series Test. To determine absolute convergence, note that > — diverges because it is

=l n

o {_l}n—l

a p-series with p =1 <1. Thus, the series Z T is conditionally convergent.
n
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1] -::i forn=1 and Z— Is a convergent p-series(p=3>1), so z

ﬂ'-'f'l H n=] N n= I” +

13. 0< converges by |12

]
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comparison and the series Z - }] is absolutely convergent.
| H +

=

converges by

15. b =——>0forn=1, {b }is decreasing forn>2, andlim b =0, so 3 T )
n n_+4 »],M} g el | ; ”_+4

: , ; 1
the Alternating Series Test. To determine absolute convergence, choose a, = —to get
n

1
11m——llm }/—l ﬂ lim +’4/—1,.~ soz

oo : ] 1
n— E)” n—p0 2.4 n—y 7l R = ” +

diverges by the Limit

i : 2 i . H 3 Ll
Comparison Test with the harmonic series. Thus, the series Z (—1)" — 2 is conditionally
no+

n=l

convergent.



