Sequence and Series Section 4.5
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Find 75 and S5 of each of the following:
G 1+3+9+ ...
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In a geometric series, 73 = 32 and 7, =4 ; find @ and r and hence find Sg, the
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The idea of a sum of infinite terms having a limit.

For a geometric series
with |r] < 1,
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If I walk towards a wall that is 10 m away and every
second I cover half the distance between me and the
wall. T will never reach the wall. The sum of all the
ES : : .
distances I cover will add up to slightly less than 10 m!
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or 4 geometric series Find the sum to infinity of the geometric series 16 + 12 + 9 + . ...,

with || < 1,
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19. The value of a sum of money on deposit at 3% per annum compound interest is givern
by A = €4000 (1.03)" where ¢ is the number of years of the investment. Find
(i) the amount of money on deposit
(ii) the value of the investment at the end of cach of the first four years
(iii) the value of the investment at the end of the 10th year

(iv) the number of years, correct to the nearest year, needed for the investment to
double in value.

(0] o depotit > € =0 yaeas
=2 A= Yooo (\-03\)0 = € lkood

('Ii) | e 2 A—\z 4000(\ -b'!)‘ = € U] 20
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Recurring decimals

Recurring decimals can be expressed as a sum Lo infinity of a gcomeltric sequence, where thy
common ratio r = 1.

For example, 0.3=03333..... = > + -3 4 3_4 3 4

where a = 0.
Similarly,
0.235=0.2353535. .... = 0.2 + [0.035 + 0.00035 +

35 35
= 0.2 + + + . ...,
0.2 1000 100000

= 0.2 + an infinite geometric series
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10. Write each of the following recurring decimals as an infinite geometric series.

Hence express each as a decimal in the form & a.be N

@0.& 0.35 (i) 0.23 (if:) 0.370

(v) 0.162  (vi) 0.32i
B4y 03 = 033330 =34 F 42 4o
[O Iod lood
a
Se = [-r a=% r=To
Seo = E"To_. = Bl =%
,"‘(fo q/ID q
(i) | 0-35 = 0-351535.... = 25 4 3¢ 430 +.
loo [osop Ioeoove
R= 35 /oo Y= 1/lco
Soof, | 8o - GO U -
C\ T I°°3 (qq/\un) 9

Find S, the sum to n terms. of 1 + 5 + (%)2 + (,‘,:)3 +
sum to infinity of the series.
Find the least value of n such that S__ — §,, == 0.001.
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and hence find S__, the
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Subtract 2

divide by -2 & change inequality
Subtract 1

change signs & inequality
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