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Exercises A"

1. An arithmetic series has iy =4, Iz = 7. Find fia, Sio-

2. An arithmetic series has £, = 6 and common difference 2. Find 415, Si2.

3. An arithmetic series has t; = 5, 2 = 8. Find tn, Sa.
4. Find the first term, the common difference, and f, for a series having

S,=2n*—T7n

5. Find the first term, the common difference, and i, for a series having

S,=4n%+n.

6. Find the first term, the common difference, and &, for a series having

S,=4n-—3n%

7 11, =2n—1, find S. and evaluate Szo.

g
9

VI b, = n, find S, and evaluate Sioo.

. Find Sio for the arithmetic series 3 -+ 8+ 114 e,

10. Find S, s for the arithmetic series 3413 +23 4.

11
12
13
14
15

. Find Ssg for the arithmetic series 13+ 843+

. Find Sy2 for the arithmetic series — 8 — 244+
Find Sy for the arithmetic series 16 + 13.6 + 1124

_ Find Sao for the arithmetic series — 2.8 — 4.0~ 52— "

_Find the sum of the positive even integers up to and including 100.

16. Find the sum of the arithmetic series 5 + 4.8 + 464+ --+124+1.0

17

18

. (a) Find the sum of all positive integers less than 100 which are
divisible by 3.

(b) Find the sum of all positive integers less than 100 which are not
divisible by 3.

. {a) Find the sum of all positive integers less than 200 which are
divisible by 3.

(b) Find the sum of all positive odd integers less than 200 which are
divisible by 5.

19. In an arithmetic series fs = 24, fi2=30. Find Si2.
20. In an arithmetic series f = 4, {5 = — 20. Find Sio.
21. Find S, for the arithmetic series 4+ 7+ 10+ - and determine the

value of n for which the series has sum 173.

2. Find S, for the arithmetic series 4 +10+6+- -~ and determine the

value of n for which S, = — 18.

In an arithmetic series f; = 2.5, {3 = 2. Find the value of n for which
S, = 13.5.
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24, In an arithmetic series Sia=21and b2 = 10. Find & and f2.

25.

An arithmetic series contains 20 terms. Show thatif h=08— b and
lag=a+ b, the value of S20 is independent of b.

26. The side of a shed ‘s O ft. high at the front, 6 ft. high at the back,

28.

30.

3L

. The rungs of 2 ladder decrease from &

. Agableendis built with 24 bricks

and 12 ft. from back to front. If sup-
porting poles are placed at 2-foot inter-
vals from front to back, find the total
length of these supports.

width of 2 it. 4 in. at the bottom 10 &
width of 1 ft. 8 in. at the top. If there
are 25 rungs, find (a) the difference in length from one rung to the
next, (b) the total length of the 25 rungs.

A boy was given an allowance of 25 cents & week beginning on his
sixth birthday. On each birthday following this the weekly allowance
was increased 15 cents. (a) What is the weekly allowance for the year
beginning on his 15th birthday? (b) Taking 57 weeks in each year,
find the total amount of his allowance between his sixth and sixteenth
birthdays.

in the lowest row, and one less
brick in each row than in the Tow
beneath. Find the total number
of bricks required.

o . . . nin
(a) Show that the sum ol the first # positive integersis =2 j‘ b,

(b) Show how the sum of the first n positive even integers can be
deduced from the result obtained in (a).

{c) Deduce expressions for the sum of the first 25 positive integers
and the sum of the first 7 positive odd integers.

The lowest step of a staircase is § in. high,

and the others each rise 6 in. above the

one below. If there are 15 steps, find the f
total length of board required to enclose f

|

the two sides of the staircase. E

. A wire rope is wound on 2 drum. The R B e

first 10 turns are each of length 12 it., the next 10 turns are each of
length 124 it, the next 10 of length 12.8 ft., and so on. Find the
length of rope in 100 turns.



Sequences and Series 501

e

v SIS B Y 4

1L

18.
19

.

20.

Exercises %2

Find £ in an arithmetic progression having s = 10 and tg = 4.
Find the sum of the first 15 terms of an arithmetic series if the first

term is 6 and the fifteenth term is — 13,

_ Find the sum of 20 terms of the arithmetic series 12 + T4
. Find the first three terms of an arithmetic progression in which 15 =6

&I’ld fag =0,

_ Find the fifteenth term of the arithmetic sequence x, ${(x -+ ), - -

. Find the sum of the odd integers from 1 through 101.

. Find ;0 and Sy for the arithmetic series in which £5= 8.6 and ig=12.2.
The first term of an arithmetic series is 4 and the sum of the first 16

terms is 280. Find the common difference.

_Find the sum of the numbers 3+ 74+ 1144394 63.
10.

Find the first term and the common difference of an arithmetic pro-
gression in which =3 x—yand e =7y —%.

Find the first three terms of an arithmetic series in which the tenth
term is — 3 and the sum of the first ten terms is 373.

 Write the first three terms of the series for which t, = 1.5(n+ 1).

Find the number of terms of the series required to make the sum 135.

s — 21 a term of the arithmetic sequence having #; = 90, {3 = 817

i the first and last terms of an arithmetic series are 5 and 235, show

that the sum of the series varies directly as the number of terms.

. Find the sum of all two-digit numbers ending in 2 or 8.

 Find the sum of 24 terms of an arithmetic series of which the first

term is g and the tenth term is 7 a.

. How many terms of the series 25+ 19413+ .- are required to

make the sum — 207
It =4n+2 showthat S, =2n?+4n. Findnif Sp= 510.

A ball rolling down an inclined plane travels, in successive seconds,
E feet, 2.5 k feet, 4 % feet, - - -. Find the distance traveled by the ball
(a) in the ninth second, (b} in the first 15 seconds.

A machine for cutting lengths of metal rod is such that when the
pointer on a dial is set at x, each piece cut is x inches longer than the
one before. A mechanic needs 36 such pieces ranging from 24 in. to
38 in. Find the required setting on the dial, and the total length of
the 36 pieces.
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It is of interest to find the difference between 8 and S, for a large value of n.
We have Sm5n=8—8+&}“=&@“:ﬁ~&\

1
a3
For convenience, let us take n =103,
Then = ,1 )

= 10 30 (ypproximately)

Thus the difference between 8 and the sum of 103 terms of the series

A2 F14+34.

is a number which is approximately 0.000,000,0600,000,000,000,000,000,000,001.

e

(¥ 1 B SN P ]

~3

10.
11

13.
14.

. Given that (317 =0.00098 (nearly), nnd e

Exercises *'!

. Find s and Sy for the geometric series L + 24+ -
. Find f5 and S5 for the geometric serles 8+ 4 4+ - - -

. Find fg and S for the geometric serles 8 — 4+ -+ -

13

. Find 55 for the geometric series 9 — 34+ - o,
. In a geometric series by = 6, {5 = 162, Find Ss.

. Find #415 and Syp for the geometric series 104+ 20+ - -

.}

Use synthetic division to show that =yt xt x4

v —
(x5 1.

o 3 decimal places the
value of Sig for the geometric series 1+ §+ 4+
Given that (%)= 00077 (nearly), fxzd to 3 decimal places the
value of Sy» for the geometric series 1 + &+ g -+
Show that 1 4+ 2444+ 272 L 901 20 |
Show that 14+ 3+ 9+ 43724 3= =137 — 1)
1 \ | | 1

«; ' 2nw;}+2n—£ -7:’;-1.

i

how that 1 4

lx.}is—w

Show that if a geometric series has r =2, then S.a=tfuy1 — &
Show that for any geometric series with common ratio r,
S, =S..1— 4.
By subtracting S, from each side, show that
ty .

S'M“""‘
r—1
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15. Find to 3 significant figures the value of Syo for the geometric series
344546754+

16. Find to 3 significant figures the value of Sy for the geometric series
g—d 2

17. Find to 3 significant figures the value of Sy for the geometric series
6-+7.24+8644"".

18. In a geometric series {; = 4.5, fz=3.6. Find to 3 significant figures
the value of Sis.

19, If in a geometric series £, =5 and &4 = 10, use logarithms to find 7
and Sy for the series.

20. A chessboard contains 64 squares. A cent is placed on the first square,
2 cents on the second, 4 cents on the third, and so on, the sums of
money forming a geometric sequence. If all the squares are filled in
this way, find the total value of the money.

Exercises *7
. Show that 3.375, 2.23, 1.3 form a geometric sequence.
. Find the third term of the geometric sequence 4.8, 3.6, - - -.
. Find z if x, x4+ 3, x + 12 are in geometric progression.

. Find the eighth term of the geometric sequence 9, — 6, - - -

R S W R I

. Find the common ratio of a geometric progression in which £ =3
and ¢ = 80.

6. Find the sum of the first ten terms of the series 8+ 4424+ -,

7. Find the first term of a geometric series in which &y =%, 1, = 4.

8. Find to three significant figures the tenth term of the sequence 3, 6,

72 .

9. Find the sixth term of the serles 3 — 4+ 12— .+,

10. Find the sum of 3t + 324 3%+ -+ 4 310 given 310 = 59 049.

11. Find S,, for the series 4.8 + 3.6 -+ - - -, {a) if it is arithmetic, (b} if it
is geometric.

12. What is the third term of a geometric sequence with first two terms
a, b?

13. Find the common ratio of a geometric sequence in which the sum of
the third and fourth terms is 4 times the sum of the first and second.

14. Find to 3 significant figures the sum of 12 terms of the series
20— 124 72—,
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. A geometric series has {; = 10 and ¢ = 20. Find the common ratio
and the sum of the first nine terms, each to 3 significant figures.

16, Determine whether three successive terms of an arithmetic sequence
can also be successive terms of a geometric sequence.

17. A car depreciates in such a way that its value at the end of a year is
709 of its value at the start of the year. Find its value at the end of
5 years if it originally was valued at $2500.

18. Each stroke of an air pump reduces the amount of air in a container
by 239. What pezcentage of the air originally in the container re-
mains in it after 8 strokes of the pump?

19. If the sum of $X is invested at 4%, compound interest, what is the
amount of the investment at the cnd of | year; 2 years; n years?

20. (a) If 31000 is invested at 497 compound interest, what is the value
of the investment at the emi of n vears?
(b} A man invested $1000 at 49, compound interest on the first of
January in each of the years 19535 through 1964. Find the total
value of the investments on December 31, 1964,

Limit of the Sum of a Geometric Series

In obtaining the sum formulas for the arithmetic and the geometric
series we have considered a series to have a definite, though not necessarily
specified, number of terms. A wide and important field in mathematics is
the study of series in which the number of terms is unlimited. Expressions
- PR 4 4 4 3 4 :

3 u——-‘-%‘""?j‘f“ "“’7*2‘;‘““{%‘1‘%—

£

uch

o3

e

3

1 { 1
and e= + ——— - L R
T1 2712371234 '
are examples of such series.

To see how such a series may arise in even an elementary situation, con-
sider the problem of representing the fraction % in the decimal notation.
We have

t=+% or03, with remainder %,
i= % 185, or 0.33, with remainder x4y,
y=+5+ 8o+ o5, or 0.333, with remainder 3555,
and so on. More and more terms may be formed in the series
3 3 3 3 m

i oo et Tt -

but at no stage is the transformation of 4 into the decimal notation complete.

-,é-
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