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Section 4.4 Geometric sequences

A geometric sequence is formed when each term of the sequence is obtained by multiplying

the previous term by a fixed amount.

For example, 2. _-6, 13%, 54, ..... each term increasing by a factor of 3.
X3 X3 X3
4, 2. 1. % ...... each term decreasing by a factor of %

For any geomelric sequence, the first term is denoted by a and the ratio between consecutive
terms is r (called the common ratio); then every geometric sequence can be represented by

it +r +r +r
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-( Example 1 )

Find 7, and 7,, of the geometric sequence 1, %, - !
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Example 2 )

In a geometric sequence, 753 = 32 and T = 4.

Find a and » and hence write down the first six terms of the sequence

T,=ar®” art=21 art=4 (&
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3,x,x +6,...
Find
(i) the value of x
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X x
foschpe S

Sequ,u;
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are the first three terms of a geometric sequence of positive terms.

e ——

(i1) the tenth term of the sequence.

2 , X X +5b
a ar ar™
= X = X+4¢
3 X
V2 = IX+I%
X¥*-3x—Il§ =@
(X3 -6 =0
Xﬁ/'} ove é

X=0b

3, LJJL_..
To= 32" 218306

F—,’és %% )

{:Exarnpﬂeia )

The product of the first three terms of a gecometric sequence is 216 and their
sum is 21. Given that the common ratio r is less than 1, find the first three terms of

the sequence.

let terms =

PRODUCT

sum

(‘ = |
sequence

a4, ar, ar,. ...
(@)ar )(ar™) = 216
(ary® =26 2 ar =326 =L

2 r=26la (M

A+ Ar+ qy” s_LJ-I
aM(%)»ra(%)s;:

atb+% =2l
Qa
A*+ba b =2 a
a0 ~ISa + 3 =
(a =1L )(a = 3) =0
a=02 or 3X
> Mz 6/\% =
l?—,‘o"},.
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Y
-C Example 5 )
Find the number of terms in the geometric sequence 81,27 9, @ 7;\

n=1 a=8 r=%  Ta=d,

= n-l _
R R TS

° h-) - ‘
Al 1 = ==

3 218>

Exponential sequences

Exponential functions of the form y = Aa*, where A
is the initial value and  the multiplier or 4
common ratio, produce geometric sequences. 107

Consider a ball dropping from a
height of 10 m.

If the ball bounces back to % of its original
height on each bounce, the height of the
ball is given by the following pattern:

height after each bounce (m)
th

4
2 231 |
After 1 bounce: 10 < 3 = 10(3) 3
2 2
After 2 bounces: 10 X 3 X 2 =10(3)" 14
5 ver 10 % 2 % 2w 2 — 10(2)
After 3 bounces: 10 < 2 < 3 X 2 = 10(3) TO 1 2 3 4 % ¢ 3 & 9 1o 11

Number of bounces

After n bounces: 10 < (%)”



Sequence and Series Lesson 4 March 11, 2013

(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. v’

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

(iii) Adfter which bounce will the ball be at most 2.5 m above the ground?

Pictues 29~ Dnd > T
oh 2

od"™ _
T ?go‘\"
D
o 2% 9,3, 15 8 K
a= )1+ jr=94 =)
2r 3

>
q
To = 22 (%) = 13

Exercise 4.4
1. Determine which of the following sequences are geometric.

Find the common ratios of these sequences and write down the next two terms
of each sequence.

¥ s 11 1
(l) 3, 9, 27. 81, ... (]l) 1, 3+ g a7 e

T ' =4 .
_ (\)r33

38, 20 30

ﬁo get next term x3

(i) = (_li) - L
| 3
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Lol i 5, %),
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2. Each of the followi

ng scquences 1s geometric.

Find @ and » and hence find the indicated term.

(i) 5. 10,...(T,)

T, ,
= -:r: (_\)
‘l:,‘s arhﬁ'

(M

March 11, 2013

(i) 10, 25,...(T,)
a=5S , v =10 =2
S
—_— o
v = §(2)° = 512
a=10 ) r= 9_-5_- = 25-
(K=}
— b
Tz = lo(l-s) =  2%Y%)+ 40625

3. Given T, =12 and T5 = 324, find a and r and hence write down the first five terms

of the sequence.

O

First 5 terms:

To=12

r

12=ar

Te=324% > 324=ar®

324 =12\
i

2% =2
12

A= |2/1 = Y

> a= 12/ ()

©

> r={F >

a=¢4

L(" \9—, ?7‘:‘ ’Oqi, 324
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5. Write down the first five terms of the geometric sequence that has a second term 4 and

a fifth term — #

Tozar"™" | T,=u > U=ar' Sa=4/ @

SOLVE

O~® | - =(t+)r“g S - 41

02 T=ar' | Taet o 4=al4) 3 -lb=a

First 5 terms "(7,”(, -, ,_l/“’

- - - - L ] - L 2 -
6. A:
- - - - - - - - - -
- - - - L J - - - ... ctc
- - -
B:
- - - - - -
L J - - - - -
- - - * ... etc
C D:
...... etc. N <1 (e

By inspection, decide which of the above patterns generate a geometric sequence.
Draw the next pattern of those that are geometric.

Only A is geometric r=3%
Akt DD
‘\'u" Z e ®© e e e e
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7. The three numbers n — 2, n and n + 3 are three consecutive terms of a gecometric
sequence, Find the value of 7 and hence write down the first four terms of the sequence.

Tn-n r= _!‘__ = h+3
2 :FT n-2 h
2

Solve =

Nzb 3 A-2 =6b-2=4 3a =¢
- n =0
a4 nt = b3 =9

First 4 terms: 4, b, 4

8. The third term of a geometric sequence is —63 and the fourth term is 189. Find

(i) the values of a and r
. (ii) an expression for 7,.

W
Ts-;—k@
Ty =1 39
r=Ts v= 134 = V=-3
Ts 2
a="1 -Tn‘ﬂfn—’ T"S =-b3
z
2 =63 =a(-3)
—63 = 9a
A= —b7 > a=-7

@ Ty = D) (-3)""!
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9. The first term of a geometric sequence is 16 and the fifth term is 9.
What is the value of the seventh term?

XrXroxro Xr
NN Y

TL ,T's | T‘\‘ ITS'

Te = 4

3 trt =9

14 _

rr;ﬁr/q - g - (G -R
Tezar™ Ty = (Hﬁ’w)b T (7':1'.;./

alternative 9, The first term of a geometric sequence is 16 and the fifth term is 9.
method What is the value of the seventh term?

Tz ar"” T =a=1[b

4= 1h(r)*

rq’/i > \"-;\Yi
(b Y

Ta= ar™™ - b(E) -3
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10. The product of the first three terms of a geometric sequence is 27 and their sum is 13.
Find the first four terms of the sequence.

let 1st 3 terns be a , ar, ar? I
Provucr AXarxar? = (ar)r— 27
> av =27 =% 2 a=32 O
r
Sun. a+oar+ar*=12 @
Sus in (D@ 3 +<}_)r +(3)r‘=\'s
r r 4
XT 3 +3r $3v* =12
§olve 3v* - loy +2 = o
(3v —1)r =3)=0
V=I1/2 o V=3
a= = =
First TERMS q)gll)% o~ |\ ,3,‘1,21

10
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