2. (a) From Definition 1, a convergent sequence is a sequence for which lim a., exists. Examples: {1/n}, {1/2"}
nNn—00

(b) A divergent sequence is a sequence for which lim a., does nof exist. Examples: {n}, {sinn}
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n+1l 1+1/n 1+0 1
i = = —— = =asn—oo0. Converge
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26. lim (l—nl;)— £ Jim w =2 lim ln_z 49 lim 1/—$ = 0, so by Theorem 3, lim (lnn) =0. Convergent
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2 2n? +1 2+1/n%
. a, =In(2n* + 1) —In(n*+1) =In (n—2+—1—> =1In (m — In2asn — oo. Convergent

CEE : g dud.d 18 — by the Squeeze
28<O<lan|=;!'='i”§'§"" =l s (forn>2] = o= —0asn — oo, s0by q

Theorem and Theorem 6, {(—3)"/n} converges to 0. o
29. (a) @,, = 1000(1.06)" = a3 = 1060, ax = 1123.60, a3 = 1191.02, a4 = 1262.48, and a5 = 1338.23.

(b) lim a, = 1000 lim (1.06), so the sequence diverges by (8) with r = 1.06 > 1.
e n—2o

40. We use induction. Let P, be the statement that (0 < Ana1 < an <20 Clearlv Py is true, since az =1/(3-2) =1

Now assume that P, is true. Then Wer) S a2 ~Quey 2 —a = 34 W >3-a, =
n 4 = n

! 1

S 3y = G AlSO s > 0(since 3~ a4 is positive) and a,,+1 < 2 by the induction

0 =

3 — gy 3 —~u,
S hypothesis. 50 £, is true. To find the limit, we use the fact that lim ¢, = lim « = L=+ =
N oc " n e SR T3-L
=34 1=0 = = 2223 Bul L < 2. 50 we must have L =325
] o N~
8.2 Series

1. (a) A sequence is an ordered list of numbers whereas a series is the sum of a list of numbers.

(b) A series is convergent if the sequence of partial sums is a convergent sequence. A series is divergent if it is not convergen

2. i a, = 5 means that by adding sufficiently many terms of the series we can get as close as we like to the number &.

n=1

1
In other words, it means that lim, .o s, = 5, where s,, is the nth partial sum, that is, > a;-

i=1

n—1 - : i = §
(=6) is a geometric series with a = 1 and r = —£. The series diverges since |r| = g > L.
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18. i (cos 1)* is a geometric series with ratio 7 = cos 1 = 0.540302. It converges because || < 1.

k=1
i Its sum is —C& ~ 1.175343.
~ 1—cosl
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2. % = B (E) is a geometric series with r = 3 so the series converges < |r| <1 & 2 <1 &
n=1 n=1

. . . a
thatls,—3<a:<3.Inthatcase,thesumoftheseuesnsl_r =1-2/3= 1_$/3-§— T

x| < 3;

33. (a) The first:step in the chain occurs when the local government spends D dollars. The people who receive it spend a

fraction c of those D dollars, that is, Dc dollars. Those who recetve the Dc dollars spend a fraction ¢ of it, that is,

Dc? dollars. Continuing in this way, we see that the total spending after n transactions is

=D+ Dc+ D+ +Dc"! = (1 )b(3)

D .
(b) llm Sn = lmul‘> T ¢ I_Cnllﬂo(l—c")=m [since0<c<1 = nli_{r;C"=0]

D .
= [sincec+s=1] = kD [sincek=1/s)

Ifc=0.8,then s = 1 — ¢ = 0.2 and the multiplieris k = 1/3 = 5.

4. I 2 an is convergent, then hm a» = 0 by Theorem 6, so lxm — 3& 0, and so Z —_ 1s divergent by the Test for

n=1 n=1 @

/ Divergence,
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