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11.2 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 convergent

10. (a) Both ¥ a; and 3 a; represent the sum of the first n terms of the sequence {an}, that is, the nth partial sum.
i=1 i=1 .

L
() 3 a;=0;+0a; +..-+a; = naj, which, in general, is not the same as Z a; = a +az + -+ 0n.
i=1 h-—-—\r—'—"'-’ i=1

n terms

n—1 n—1 _ Z . 3 3
17. \; ) 3) = -z f (-—) . The latter series is geometric with & = 1 and ratio r = —%. Since Irl=% <Lt

-2

B
converges t0 T 377y ( —3/4) = %. Thus, the given series converges to (%) (7) =

] R : . . LT g the series diverges.
9. et — 3 Z (g) is a geometric series with ratio ™ = 3-311'105 |r| > 1, the series divers

- diverges since each of its partial sums is & times the corresponding partial sum of the harmonic series

oo
b %, which diverges. [If Z 5 Were to converge, then E 1 ould also have to converge by Theorem 8(1)- ]
n=1

In general, constant multiples of divergent series are divergent.

.

- n. § "'__kzk 1 diverges by the Test for Divergence since ;}}ﬂo Ok = oo k2 =
k=2 =

25. Converges.

% 142° _ § (_1_ 4 2’:) _ %’é [(%)n + (%)ﬂ] [sum of two convergent geometric series)
I 2 31’1 311

w1 ) diverges by the Test for Divergence since

29. }:h}( 2 -+ 1

2
n*+1 ____—+1):=hllf7£0-
l1m an = hm In (W) m(ﬂ-—'m n? +1 :

31, Y. arctan n diverges by the Test for Divergence since lim an, = lim arctann = I #£0.

n=1 OO n—oo 2



—— are

35, Using partial fractions, the partial sums of the series nzj? o

e 2 L 1 1 )
sn_-i—;?(i"l)(i-f'l)_?;g(i-—l it1
1

P R

3

Thus,m 2 . .
Bortrm et (143 1)

n
n+1’
6n=(nl1—1n2)+ (In2—In3)+ (In3 —Ind)+---+[Inn —In(n+1)]

38. For the series f‘, In

n=1
=Inl-In(n+1)=-In(n+1)
[telescoping series]

Thus, lim sn = —00, so the series is divergent.
Te=+ 00
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