of the digits in the number 56 1s 11, (5 + 6=11)

Show that the sum of the digits of the integers from 15 to 18 is 30.
find the sum of the digits of the integers from 1 to 100.

14 Geometric progressions

The sequence 7,14, 28, 56, 112, ... is called ageometric progression. Each
s double the preceding term. The constant multiple is called the
ommon Fatio.

Other examples of geometric progressions are:

Progression ‘ Common ratio'
;/—__-—_7 |
1,-2,4, -8,16,-32, ... \ 9 II
e 94 16,102 ‘l 9
§1.54,36,24,16,10=, ... | 2 \
81,54 : | :

11 ] \
84,2, 1,-=,—, ... 1
4215 IE

The notation used for a geometric progression is:
a=first term r= common ratio

* The first five terms of a geometric progression whose first term is @ and whose
common ratio is rare:

9
a ar ar® ars ar

term 1 term 2 term 3 term -4 term D

4

This leads to the formula:

2 > o e i . e S B T il i
i 3 - 2 = - -~ pa T Al e i S e S

! fi

f

e

]
nth term = ar’”

L —————— R T S ST e e T
T ¥

— .
e o i ! T TR

. .3
The third term of a geometric progression is 144 and the common ratio 1s >

Find the seventh term and an expression for the nth term.

Answers

nth term = g7* ! use 1

2
144 = a(é)
2

1ol s

th term = 144 when 12.= Sandr=

a=64 .
Seventh term = 64(?2-) =729
3 n-1 ==
nth term = ar"™' = 64 3 < %

(%81 CamScanner



The second and fourth terms in a geometric progression are 108 and 48 rcspt'rnvdy
Given that all the terms are positive, find the first term and the common ratjo, Hence,

write down an expression for the nth term.

Answers
108=ar (N 48=a - (2)
- ar® 48
g | § —m=—
e T 08
e = 4
9
r= ig all terms are positive = > ()
3
2
T=—
3

Substituting r = ; into equation (l)gives a=162.

-1
First term = 162, common ratio = g, nth term = 162(§I .

WORKED EXAMPLE ‘I4

The nth term of 2 geometric progression is 30 (— —1-) - Find the first term and the
common ratio. 2

Answers ,
first term = 30(—%) =-15

2
second term = 30(—- -;—) =15

Common ratio = 2nd term = 7.5 = - I

Istterm  -15 2

First term = ~15, common ratio = -,




. which is the first tenm 1o exceed 10000007

v = 2andr=?

2/3;-1 ] 1600050 divide by 2 and vk logs
i 7180 0000 e the: power rule for logs
WE

1) 7 VB 0600 Aiide Hoth sides by Yoz 6%
Yoy F0000
pel p——
1oz 2
n-1>1194...
n>1294...

4 12 term is the first 1o exceed 1000000,

L —

CLASSDISCUSSION

In this class discussion you are not allowed to use a calculator.

1 Consider the sum of the first 10 terms, Sy, Of 2 geometric progression with ¢ = 1 and r=5.

sw=1+,5+9’l+5-‘*+...+57+5”'+5" ﬂ
a Multiply both sides of the equation above by the common ratio, 5, and complete the 7 7o
following statement. S P TERR
581,=5 455+ 5 5 F 5 45 45"
b What happens when you subtract the equation for Sy, from the equation for 58107
¢ Canyou find an alternative way of expressing the sum S10? '

2 Use the method from question 10 find an alternative way of expressing cach of the following

2 343%2+3%2+3%x2+ . (12 terms)
1 R 1Y 15

b 32+32x-?:+32x 5 #32%| 5| + (15 terms)

¢ 27-18412-B+.. (20 terms)

It ¢an be shown that the sum of 2 geometric progression, S,, can be written as:

L e A . ~..-.-...—-Z.—A-..n‘——-—-—-4“"""“"ﬂ — e '“"_‘M'—_-'ﬁ.—_‘"" H
F n Note:
1 r" - 1! }g s
| 1 a(].—r") _a( { For thiese
| i S = or S” = 1 ' O Lhiesc
L 4 " 1-7 T J————— L formulae, r =1

o I
TN S 0 TR o i
W e --pi<—«—;---p,-*_fn'~r',"’*':""' e e

Either formula can be used butitis usually casicr 10

use the first formula when -1er<l

. <=1
s the second formula when 77107 when 7




proof:

—a+ ar+ar2 +..

)
r X . A

n—
11 78,—Sn =ar

Sn .
n=23 4+ ar

9y = (1)
(r-1)8 = a(r"=1)
a(r"- 1)
§ =—
n r—1 - by -1 gives the alternative formula §, = a(l -~
Multiplying numerator and denominator DY g1 g _l\hr\

rms of the geometric series 2 +6+ 18 +54 +...

Find the sum of the first ten te

Answers

a(r -1) use a=2.7=3 and #n=10
o\~

2(3° - 1) simplify

metric progression is 9 less than the first term. The sum

The second term of a geo
of the second and third terms is 30. Given that all the terms in the progression are
positive, find the first term.
Answers
second term = first term -9
ar= a; 9 rearrange o make a the subject
a=——0 """ (1)
1-r
second term + third term = 30
ar+a” =30 factorise
ar(l + 1) =380------(2)
(9 (1) ar(1+7) 30(1-7) . .
»+ (1) gives P = 9 sunphfy
37 +13r-10=0 factorise and solve
(83r=2)(r+5)=0
- 2
3 or r=-5 all terms are positive = 7> 0
2
r=—
93
Substituting r=g into (1) gives a = 27.
First term is 27. _/,J




ol (he following sequences are geometnic. If they are

g pethed ‘ g
B givwit o down the common ratio and the eighth term.
L] L \\.‘ »

&1
‘ ) '"u ' )
i q\\.\\l . b “l‘ 4. —16. ‘)4. ine
L O, o !
1 ‘:‘L 2 3 5 8
LI i nt
s 04,008, 010, f -5,5,-5,5. ...
first term i a geometric progression is aand the common ratio is r.
Y ‘l~ k- H - ~ - -
'hf down expressions, in terms of aand r, for the ninth term and the
wie
\:mh em.

Ihe (hird term ofa gt‘zomcmc progression is 108 and the sixth term is -32.
Find the common ratio and the first term.

4 The first erm of a geometric progression is 75 and the third term is 27.
Find the two possible values for the fourth term.

5 Thesecond term of a geometric progression is 12 and the fourth term is
97. Given that all the terms are positive, find the common ratio and the
first term.

A . . 5
"6 Thesixth and 13th terms of a geometric progression are = and 320

respectively. Find the common ratio, the first term and the 10th term of
this progression.

T The sum of the second and third terms in a geometric progression is 30.
" Thesecond term is 9 less than the first term. Given that all the terms in the
progression are positive, find the first term.

8 Three consecutive terms of a geomeltric progression are x, X+ 6 and x=9.
Find the value of x.

9 In the geomemc sequence -1—, }—, 1,2.4, ... which is the first term to exceed
5000002 42

10 hl lhe gegmeu—ic SqulC'ﬂCe 256‘ 128. 6‘1, 32, .es which is the first term that
is less than 0.0013

11 Find the sum of the first eight terms of each of these geometric series.

A 148+16+32+ ...

b 7994943481 +927+ ...
C 2-6+18-54+...
4 -5000 + 1000 - 200 + 40 = ... .-
12 The ession are 1, 3, 0 and 27. Find the

first four terms of a geometric PrOgY rreater than 2000000
smallest number of terms that will g€ 4 sum gres T '

134 y he ground. The ball rises o a
: ball ; . e nwards from the §
is thrown vertically upwar - each bounce it rises te
. / _After each bounce itrises to —
h“‘ghl of 10m and then falls and bounces. ¢ )

Of the hej ~ jous bounce.
weight of the previous e . the helo .
3 Write down an expression. it rerms of m, for the height that the ball
* down an expre: 1 the H““"“l'

rises after the nth impact Wi




