Sequence and Series Lesson 9 February 19, 2013

Exponential sequences
Exponential functions of the form y = Aa*, where A

is the initial value and a the multiplier or 4
common ratio, produce geometric sequences. 107
- . . . = 97
Consider a ball dropping from a E
height of 10 m. g 87
=7
If the ball bounces back to 3 of its original 2
height on each bounce. the height of the '§ (_-_5_
ball is given by the following pattern: ; ;‘_
2 231 s _
After 1 bounce: 10 < 3 = 10(3) £ 3
2 52
After 2 bounces: 10 x % > % = 10(%)” £ 1
S 10 x 2x 2% 2=10(2) T e S T S
After 3 bounces: 10 < 2 < 3 X 2 = 10(3) _1? T3 3 4 £ ¢ 7 2 % 1o 1h
P ] Number of bounces
After n bounces: 10 < (%)

(Example 6 )

A ball is dropped from a height of 27 m and loses % of its height on each bounce.
(i) Find the height of the ball on each of its first four bounces. «”

(ii) Hence write down the height of the ball after the 10" bounce. vV

(ii1) After which bounce will the ball be at most 2.5 m above the ground?
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The idea of a sum of infinite terms having a limit.

For a geometric series
with |r] < 1,

. _ _a
lrltrgi” 1—r"

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!

o ——
{ Example 3 )
TR & T -
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

2 3> A = Yooo ((-03)" = € 4242 -bo
3 wae ? A= 4ooo (1-03Y = € §3%0- 1)
4 >

A|-= tooo él‘DB)q'séq'S'o?_ oY
G| A, = Uooo (103)° = €5375.63

A,z Llooo A = Yooo (1-03 )¢
Voulla A°9€8°°° > fooo = Yooo C|'(>3)c
t =7 > 2 = [-03"

t = loa,.b_sl = 2345 2~ N3 ?,.u 0..0.-«)

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

_ 35 1
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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 Q, a,b e N.

- - = - b - - - . - -
@0.? 0.35 (iii) 0.23 (iv) 0.370 (v) 0.162  (vi) 0.321

B4 03 = 0-3FF. . =247 4 4o
[ lob lood
Q
S;O:: = a="o e

(i) | 0-35 = 0-351535.... = 25 4 3¢ 430 +.

loo [copp |oeoove
R=> IS /oo r=1/c0

S\oO'-" 4 \S,o = (35/11:92 =C"’s/too\) = 2/5
C\ T I°°3 (_qq/\un) 9
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