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(b) For an arithmetic series,
Su=7% (h+1ta).
Thus, So = 2(l1 + 1) = 3(8 + (—4)) = 18.
Example 3. A geometric series has 4, = 6, 5 = 48. Find (a) ¢,, (b) S1o.

Solution: (a) Let the common ratio be 7, so that ¢, = # - #»—1,

Then we have 6=t -7
48 = - 7’4,
giving rP=48=8
Thus, r=2
tHh=3
and by=23-2""1,
(b) For a geometric series, S, = t_1(:+—112
When # = 3, r =2, and # = 10, we have:
320 —1)
S0 = 71
=3(1024—1)

= 3069.

Exercises (A"

n_
n 4 1
(a) Is 33 a term of the sequence?  (b) Is 2% a term of the sequence?

1. A sequence is defined by ¢, = 3

2. An arithmetic sequence has #; = 6, £, = 10. Find (a) ¢, (b) f.

3. Find an expression for ¢, in terms of # for the arithmetic sequence
4,7,10, - --.

4. If 4, = 6n + 1, show that ;.1 = # + 6.
5. Find the number of multiples of 7 between 22 and 431.

6. Find the first term and common difference of the arithmetic sequence
in which 75 = =3, #) = —11.
¢ 7. An arithmetic sequence has #;3s = 3¢5. Find the common difference d in
terms of 4. '
8. A geometric sequence has #; = 10, 4 = 2. Find (@) ¢, (b) ¢,.

9. Find an expression for ¢, in terms of # for the geometric sequence 4, 8,
16, - - -.

@®. If a geometric sequence has first term 2 and common ratio 3, find

(@) ta, (b) 2.
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. (a) Find the first five terms of the sequence defined by ¢, =

An arithmetic series has ¢, =5, &, =8. Find (a) £,, (b) S., (c) &
(d) Sio.

Find the sum of all positive integers less than 150 which are divisibie
by 4. .

If ¢, = 4n + 1 for every positive integer #, find S,.

If S = n? + 4n for every positive integer #, find £,,.
(Hint: Sy =t and S, —S._1=1,)

An infinite series has sth partial sum S, = - Find the first five

_n
n241
terms of the series. Find an expression for #, in terms of #. (Note that
h = Sl, Iy = Sz —_ Sl, etc.)

Show that if £, = 271, then S, = 2» — 1.

Show that if*#, = 2177, then S, =2 — 2!1=», Find an approximation
to the value of | S, — 2 | when n = 21. (210 =~ 1000.)

A geometric series has first term 2 and common ratio 2. Show that
S < 6 for all #.

If {t,} represents a geometric sequence with ¢, =a-7*=1, 2 > 0,7 > 0,

show that {log ¢.} represents an arithmetic sequence. NoTe: We shall
often use the notation {¢,} to represent a sequence #1, fa, f3, * * +, tn, - -

Write the values of S1, Sz, Ss, S4 for the infinite series
In2+mn3+n%+hng+--- +ln<7%1>-li- .

Find an expression for .S, in terms of #. Use mathematical induction to
confirm your result. NoTE: The symbol In % is a common abbreviation
for log, .

Exercises (%

1 .
2n—1
(b) Find the first eight terms of the sequence defined by

1, =nodd

t”={ 1 n even
n+41 )

An arithmetic sequence has f3 =4, #, = 1. Find (a) ¢,, (b) 4.

Find a linear expression for £, in terms of # for the arithmetic sequence
Wlth 151 = 3, tz = 6.

I, =54 6n, find I3, ts, and bpa1 — Ene
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5. In an arithmetic sequence, f, = 21, ;5 = 48. Find fo7.
6. If #;> = 24 in an arithmetic sequence, find # in terms of the common
difference d. '
7. Show that in any arithmetic progression, ¢, 4 #; = t,_1 + o = tn_2 + #3.
Qéo 8. Find ¢ for the geometric séquence 3, -3, 3, ..-.
9. A geometric sequence has £, = 3, 3 = 6. Find (@) ¢, (b)’ tg.
10. If o =6 and #5 =$ in a geometric sequence, find an expression for £,
in terms of #.
11. An arithmetic series has ¢; = —8, £ = —2. Find (a) f,, (b) S., (c) the
value of » for which S, = 300. ‘
12. Find the sum of all positive integers less than 1000 which are divisible
by 3.
13. Find S.if @) t,=n, (b) t.=2n—1.
14. Find the first five terms of the infinite series which has nth partial sum

1
Su=7-
15. An infinite series has nth partial sum S, = 2». Find the first five terms of
the series.

16. A geometric series has first term 4, common ratio 3. Find Sy, S, S3, Ss.
17. A geometric series has #; = 5, £ = —10. Find (a) #s, (b) Ss.

18. A geometric series has first term 6, common ratio 4. Find Si, Sy, S3, S4.
Is there an # such that S, > 9?

19. A geometric series has #3 = 1, fc = . Show that S, < 8 for all #.

20. Prove that if g, b, ¢ are successive terms of an arithmetic sequence
(a # b), then a, b, ¢ cannot be successive terms of a geometric sequence.

13.3 Limits of Infinite Sequences

In the preceding section we were concerned mainly with expressing

t» and S, in terms of # and then finding values of ¢, and S, for specific
positive integers #. .In this section we shall focus our attention on the
general nature of the nth term of an infinite sequence. We shall be par-
ticularly interested in the question of whether the nth term of a given
sequence approximates a fixed number more and more closely as # increases.
As we have already noted, associated with any infinite series # + & +
t3+----+1t,+ - is its sequence of partial sums, Sy, Sz, S, -+ -, S, -+ -

where S, = 2 . As an example, consider the geometric series 4 + 2 4

=1
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Pages 406-408

10 100
1. (a) 30 (b) 2 2 3. (a) 99 (b) 2 2
=1 =10

5. (a) i 2i—1)=n? (b) 2n+1 7. (a) even integer (b) odd integer
9. ()3 | p b)3yp 1Lt 1)? 13. 2241 15. fn + 1)

Pages 415-416

I.@1 (b)0 (c)none (d)none (e)3 (f)none (g) none (h)2
()4 () none (k) none
3. (a) yes (b) yes 5. (a) yes (b) yes

Pages 429-430
1. (@) yes (b) no 3.3n4+1 5. 58 7.8 14 9, 2nt1
11. (a) 3n+ 2 (b) ’5‘ Gu+7) (c) 32 (d) 185 13. n(2n+ 3)

5.4 3 1 _7_ 9. 2n—1
* 210010170442 (nz__ 1)(%2—27l«+ 2)

Pages 430-431

1’ (a) 1’ ?13-’ %’ %’ 19- (b) 17 —%7 1) %’ 17 %—’ 1) % 3' 3” 5‘ 75
9. (a) 3(2)"1 (b) 96 11. (a) 61 — 14 (b) n(3n — 11) © 12

13. (a)lz”(1+n) (bym?  15.2,2,4,816  17. (@) 640  (b) —425

Pages 436438

1.0 3.0 5. (a) (d) (e) Convergent, (b) (c) (f) Divergent
6 10 c
9. @) n > l;g_w—Z— (b) n > Togio 1.2 11. (a) 1 (b) T—

Pages 441-443

L@l M4 ©50 @ @1 3.3 7.
2.1 23.%

9. no 13.

[
[N

Pages 446-447

1.0.09 3. 0.1176470588235204 5. (a) & (b) £& 9.
5.8 M% adk OF ©3
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