Section 11.2

1. (a) A sequence is an ordered list of numbers whereas a series is the sum of a list of numbers.
(b) A series 1s convergent if the sequence of partial sums 1s a convergent sequence. A series 1s divergent 1f 1t 15 not convergent.

9. (a) Jim a, = lim 3 23_ 1 g,sothesequence {ay } is convergent by (11.1.1).
n— oo ST

(b) Since nlibn{.:l-a an = 3 # 0, the series Z:l ay, 15 divergent by the Test for Divergence.

14. 14+ 0.4+ 0.16 + 0.064 + - - - 15 a geometric series with ratio r = 0.4 = 2. Since |r| = 2 < 1, the series converges to

a 1 _E
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16. Z_:l ( ;:n_l =3 1(053;1_1 =10 Z—:1 (—12)"~"_ The latter series is geometric with o = 10 and ratio r = —12.
Since |r| = 5 > 1, the series diverges.

oo k kz
23. Ez - dlverges by the Test for Divergence since lim ax = lim — = 1#0.

k— oo k—oo k% —

28. il [(08)" " —(03)"] = n%::](ﬂ.ﬁ’}“_I - “21(0.3)“ [difference of two convergent geometric series]
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29, z In (Qn 2_:_1 ) diverges by the Test for Divergence since

2
. . n-+1 n”+1
Jim o = tim (57 ) = n(im, Z7) =mi 2o

30. 3 (cos 1)* is a peometric series with ratio r = cos 1 = 0.540302. It converges because |r| < 1. Its sum is
k=1

cosl L 1Ts343.
l—cosl

35. Using partial fractions, the partial sums of the series Z

azan?—1

are

sn=§:2 mﬂ% (ﬁ_é—ll—l)

~(-3)+(3-9)+3) -+ (=-=1)+ (=9

: 1 1 1
This sum is a telescoping series and s = 14+ - — —— — —
2 n—-1 n
et 2 . . 1 1 1 3
Thm’ngznz— =nleralcsn—n].1_.n;° (1+§_ n—1 _;) T2
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that is, —3 < = < 3. Inthat case, the sum of the series is = I’IS, = x’s, 3__= .
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72. (a) RHS — B =ff2+1 fafnor _ fapi—faa1 _ (et fa) = a1 _ _
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—— =1 because f, — oo asn — oo.
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(C) nz_:z fn—lfn+1 nz_::!(fn—lfn fnfn+‘1 ) [353 ]
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_n=2(fn—1 - fn+1)
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):1—1—1—[]—[):2 because f,, — oo asn — oo.

73. (a) At the first step, only the interval (% %) (length 3) is removed. At the second step, we remove the intervals ) and

%. 5 ). which have a total length of 2 - () _Atthethjrdstep,weremmreQzﬂmﬂgeachnflength{—] _ In general,

9’9

at the nth step we remove 2"~ intervals, each of length (1)", for a length of 2"~ - (1)" = 1(2)"" Thus,thetotal

length of all removed intervals is > %(%)"_1 = ;22 — 1 [geometric series with « — 1 and » — 2] Notice that at
n=1

T—2/3
the nth step, the lefimost interval that is removed is ((3)", (2)"), so we never remove 0, and 0 is in the Cantor set. Also,
the rightmost mterval removed 1s (1 — (2)™,1 — (2)"), so 1 1s never removed. Some other numbers in the Cantor set

i 2 1 2 7 8
31'3'5,5, 59 E,and

(b)Thearearemnvedattheﬁrststepis%;atthesecondstep,&‘r(%) : at the third step, (8) - {] In general, the area

removed at the nth step is (8)" ' ()" = 1(£)"", so the total area of all removed squares is

= 1/8\*"" 1/9
2 5l9 =T _80
=0\ 0 1—8/9
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