
Numeric and geometric patterns 

Maths ideas 

• Investigate and 
extend numeric 
and geometric 
patterns and other 
number patterns. 

• Understand 
· patterns with 

constant 
differences and 
ratios. 

• Represent numeric 
and geometric 
patterns in tables. 

• Represent numeric 
and geometric 
patterns in physical 
or diagram form. 

• Describe and 
justify the general 
rules for observed 
relationships 
between numbers 
in own words 
and in algebraic 
language. 

Keywords 

• numeric 
sequence- a 
sequence of 
numbers that 
follows a particular 
pattern 

• constant 
difference - when 
you either add or 
subtract the same 
number between 
two consecutive 
terms 
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Describe and extend patterns 
A numeric sequence is a sequence of numbers that follows a particular pattern. 
For example, there may be a constant difference between two consecutive terms. 
This means that between two consecutive terms you either add or subtract the 
same number. 

Example 
+6 +6 +6 
r\r\r\ 
2; 8; 14; 20; ... 

-3 -3 -3 
r\r\r\ 

4; 1; -2; -5; ... 

f- In this pattern there is a constant difference of 6 between 

consecutive term s. 

f- In th is pattern there is a constant difference of-3 between 

consecutive terms. 

You can describe numeric sequences in your own words by fi rst determining the 
constant difference. 

Example 
+4 +4 +4 
r\ r\ r\ 

34; 38; 42; 46; . . . 

-4 -4 -4 
~~~ 

f- Numeric sequence with a constant difference of 4, starting with 34. 

-8; -12; -16; -20; . . . f- Numeric sequence with a constant difference of-4, starting with -8. 

EXERCISE 4.1 

1. Determine the constant difference in each of these numeric patterns: 
a) 1; 3; 5; 7; 9; ... b) 38; 34; 30; 26; ... 
c) 12; 22; 32; 42; 52; . . . d) 80; 70; 60; 50; 40; .. . 
e) 23,5; 24,5; 25,5; 26,5; 27,5; .. . 

2 Use these rules to extend your own numeric patterns. Each pattern must have 
10 terms. 
a) Start with 5 and add 5. b) Start with 529 and subtract 20. 
c) Start with -10 and add 3. d) Start with -10 and subtract -3. 
e) Start with 5 and add x. 

3. Describe the following numeric sequences in your own words by first 
determining the constant difference. 
a) 21; 28; 35; 42; 49; ... 
c) 3; 0; -3; -6; -9; . . . 
e) -10; -17;-24;-31 ; - 38; .. . 

b) 
d) 

36; 30; 24; 18; 12; .. . 
-30; - 15; 0; 15; 30; .. . 



s. 

= eometric sequence or pattern, there is a constant ratio between 
-.:ecutive terms. This means that between two consecutive terms you either 

ly or divide by the same number. 

ample 
- ~; 16; 32; . .. f-- In this pattern, each consecutive term is fo und by multiplying the 

previous one by 2. So this is a geomet ric sequence. 

:. -4; 8; -16; 32; ... f-- In this pattern, each consecutive te rm is fo und by mu ltiplying the 

previous one by -2. So this is a geometr ic sequence. 

- •. .!_ . .!_. 
- I 3' 91 • • • 

f-- In th is pattern, each consecut ive term is fo und by dividing t he 

previous one by 3. So this is a geomet ric seq uence. 

: _ ... an describe geometric sequences in your own words by first determining the 
-_:-·ant ratio. 

Example 
: . 2; 48; 192; . .. f-- This is a geometric sequence with a constant ratio of 4, starting with 3 . 

.: - 8; 8; -8; 8; . .. f-- This is a geometric sequence with a constant ratio of-1 , starting with 8. 

) etermine the constant ratio in each of these geometric sequences: 
:: 1; 2; 4; 8; 16; . . . b) 6; 18; 54; 162; 486; . . . 
~ 12; -12; 12; -12; 12; . . . d) 3; - 6; 12; - 24; 48; .. . 
:: 625; 125; 25; 5; 1; . . . f ) 600; 300; 150; 75; .. . 
::i 18· 6· 2· 2

· 
2

· h) 20· 5· 5
· 

5 
· 

5 
- I I I 31 91 • • • - I I - 41 ]61 - 64 

se these rules to extend your own geometric patterns. Each pattern must 
ave 6 terms. 

Start w ith 1 and multiply by 1. 
Start with 12 and divide by 3. 

= Start with -16 and divide by - 4. 
J Start with 49 and divide by 7. 

b) 
d) 
f) 
h) 

Start with 2 and multiply by -2. 
Start with 25 and multiply ½­
Start with -32 and multiply by ¼­
Start w ith 72 and divide by -8. 

) escribe the following geometric sequences in your own words by first 
etermining the constant ratio. 

3) 1; 5; 25; 125; 625; .. . 
... ) 6; -12; 24; -48; 96; .. . 

e) 4; -8; 16; - 32; 64; ... 

12· 4· 4. 4. 4 . 
I I 3 1 9 1 27 1 • • • 

b) 
d) 
f ) 

h) 

1 0 000; 1 000; 100; 1 0; 1; ... 
-4 096; -1 024; -256; - 64; -16; ... 

14. 7· 7. 7. 7. 
I I 2' 4' 8' ••• 

0,331; 3,31 ; 33,1; 331 ; 3 310; ... 

Keywords 

• geometric 
sequence- a 
row or pattern 
with a constant 
ratio between 
consecutive terms 

• constant ratio -
when you either 
multiply or divide 
the same number 
between two 
consecutive terms 
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Some numeric patterns have neither a constant difference nor a constant ratio. 

Example 
1; 1; 2; 3; 5; 8; . . . f-- In this numeric pattern, each consecutive term is determined by the 

sum of the previous two terms. 

1; 8; 27; 81 ; . . . f--This numeric pattern consists of cubic numbers, starting from 1. 

1; 2; 4; 7; 11; 16; . . . f-- This is a numeric pattern with consecutive natural numbers as the 

difference between the terms. 

EXERCISE 4.3 

1. Describe the following patterns. These patterns have neither a constant 
difference nor a constant ratio. 
a) 9; 16; 25; 36; .. . 
c) 3; 3; 6; 9; 15; .. . 
e) 3; 4; 6; 9; 13; .. . 
g) 2; 1; - 1; -4; -8; ... 

b) 
d) 
f) 
h) 

216; 125; 64; 27; ... 
1; 11 ; 111 ; 1111;11111; ... 
1;3; 7;13;21 ; . .. 
1; 2;2;4; 3;6; 4;8 

2. Fill in the missing numbers in these sequences. Give reasons for your answers. 
a) 5; 4; 2; -1; -5; □; -16 b) 2; 4; 8; □; 22; 32 
c) 2; 1; 4; 2; 6; 3; 8; □; 1 o d) -1; -8; -27; □; -125 
e) 2; 1; 4; 4; 6; 9; 8; □; 10; 25 

3. Make your own number patterns as described below. In each case write down 
the first eight terms of your number pattern. Also write down the 15th, 50th 
and 100th terms. 
a) Make 2 different number patterns with a constant difference between 

consecutive terms. 
b) Make 2 number patterns with a constant ratio between consecutive terms. 
c) Make a number pattern that does not have a constant difference, nor a 

consant ratio, between the terms. 

Did you know? 

Look again at the first example at the top of this page. This series of numbers, 
discovered by the mathematician Leonardo of Pisa, is called the Fibonacci 
series. It is often found in nature. On many plants, the number of petals is a 
Fibonacci number. If you make squa res w ith these widths, you get a spiral, 
which is another shape commonly found in nature. 

21 
34 



s. 

_) 

tables and rules to extend patterns 
_ -= ical pattern describes how.numbers are arranged. When there is a 

-_~~~ difference between the numbers in a sequence, we can find a general 
_ --3 describes the pattern. This rule is often written as a formula. You can then 
_ _ e the given x-values into the rule or formula to find the corresponding 

ample 
: - -s rule to complete the table: 

=-::.x - 5 

r---+- 1 2 

- =-2x -S -7 - ,-- -9 

: _ ::, itu te the x value 
- - •he equation . 

=-2(1) - 5 

3 4 5 

-11 -13 - 15 

- s ituting different x values into the equation, we find that 

=-- 1 ) -5 ➔ y =-7 

= -= 2) - 5 ➔ y = -9 

= -- 3) - 5 ➔ y = -11 

= - - ) - 5 ➔ y = -13 and so on 

--= g iven rules to complete the following tables. 

.r -1 -2 -3 -4 -5 

-· = -2x-8 

X -3 -2 -1 0 

y =-2x+8 

q -2 -1 0 10 

p =-Sq-4 

6 

-17 

-6 

2 

100 

Keywords 

• rule - an 
explanation of 
how a pattern is 
arranged 

formula - a set 
of instructions 
for carrying out a 
calculation 
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4. 

l!=-q-14 
-2 -1 0 2 100 I 

5. 

l;=x' 
-2 -1 0 2 100 

6. 

l;=O,Sx+S 
0 2 3 4 5 

7. 

l;=0.2<-5 
3 4 5 6 7 8 

8. I; =-2,Sx + 2 
-8 -7 -6 -5 -4 -3 

9. 

l;=½x+4 
0 2 3 4 5 

10. Ix -3 -2 -1 0 

y=¾x+1 

11. 1 X 2 3 4 5 

y=-!x-3 

The sum ++½+½+¼+½+¼+ .. . is known as the harmonic series (or the s - _ 
the terms in a sequence). If you keep adding more and more terms to this _c -
what do you think the sum of all the fractions will be? 



ermine the rule to describe a pattern 
-= - escribe the rule for a numeric pattern using an equation. Terms are the 
-=-s or combinations of numbers and variables in a pattern. 

mple T
1 

T
2 

T
3 

T
4 

- - er the pattern 9; 14; 19; 24; ... 

-- : attern, the constant difference is 5. We can use 
-~::· ns to describe the rule as follows: 

- =5 ) + □ =9 therefore T
1 
= 5(1) + 4 = 9 

T
2 

= 5(2) + 4 = 14 

T
3
=5(3)+4=19 

T
4 

= 5(4) + 4 = 24 

9 14 19 24 

~~~ 
+5 +5 +5 

:2 ow the position of the term corresponds to the number in the brackets: 

T
15 

= 5(15) + 4 = 79 

f- Posi t ion in the sequence 

f- constant difference 

- erm of the pattern is Tn = 5(n) + 4 where we substitute the term number and the number in brackets 

at ions to describe the rule and the n t h term for the following patterns: 

4; 18; 22; ... 2. 34; 26; 18; 10; .. . 

· - ·1 1; 5;-1;-7; ... 4. 4; 11; 18; 25; .. . 

- -; -27;-19; - 11 ; .. . 

_ 2 use a sketch to determine the constant difference and then use equations 
==: ribe the rule in terms of n. Then you can complete the table. 

u ~ J Jf _r _r ~ 
Pattern 2 Pattern 3 

-- s pattern, the constant difference= 3 matchsticks. So, using equations, we can 
•: i be the rule as follows: 

-=3x 1 +1=4 

-=3x 2+1=7 

-= 3x 3+1=10 

-= 3x 4+1=13 

- = 3 x n + 1 = 3n + 1 

- ~e we have described the rule, we can use it to complete the table: 

erm (pattern} 1 2 3 4 5 14 15 n 

o of matches used 4 7 10 13 16 43 46 3n +1 

Keywords 

• term - a number, 
or a combination 
of a number and 
a variable in a 
numerical pattern 
or mathematical 
expression 
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EXERCISE 4.6 

Use the given sketches of matchsticks to d raw the next pattern in the sequence. 
Then use equations to describe the rule and determine the nth term. Finally, 
complete the tables that follow. 

1. 

Pattern 1 Pattern 2 Pattern 3 

Term (pattern) 1 2 3 4 5 18 n 

No of matches used 34 

2. n I 

Pattern 1 Pattern 2 Pattern 3 

Term (pattern) 1 2 3 4 5 20 n 

No of matches used 208 

3. 

Patte rn 1 Patte rn 2 Pattern 3 

Term (pattern) 1 2 3 4 5 20 n 

No of green squares 73 

2. 



- dy the following numeric pattern and answer the questions that follow. 3; 1 0; 17; 24; 31; ... 
_ Determine the constant difference of the pattern. (1) 
- Write down the next term in the sequence. (1) 

Write down a rule in your own words to describe this pattern. (1) 
- Use your rule to determine the 11 th term of this pattern. (1) 

: . dy the following geometric pattern and answer the questions that follow. 3; -6; 12; -24; 48; .. . 
_ Determine the constant ratio of the pattern. (1) 

Write down the next term in the sequence. (1 ) 
Write down a rule in your own words to describe this pattern. (1) 
Use your rule to determine the 10th term of this pattern. (1) 

~;:scri be the following patterns in your own words, and write down the next term for each sequence: 
_ 1; 4; 9; 16; 25; .. . b) 1; 8; 27; 64; 125; .. . (4) 

1; 2; 4; 7;11;16; ... d) 0; 1;1;2;3; 5;8;13; ... (4) 

:::::Scribe the following patterns in your own words, and then extend each pattern by the next 3 terms in the 
__ uence. 

1; 3; 5; 7; 9; .. . 

6; 3; 0;-3;-6; .. . 
4; 44; 484; 5 324; ... 

b) 
d) 
f) 

2. 1 · 1, 1, 
' ' 2' 4' . . . 

1; 2; 4; 8; 16; . . . 
1; 3;6; 10; 15; .. . 

- dy t he pattern below and answer the questions that follow. 

0 
0 

0 
0 0 

0 0 0 
-:: ern 1 Pattern 2 Pattern 3 

Draw the next pattern in the sequence. 
Use the pattern to complete the table below. 

Pattern number 1 2 3 

Number of dots 1 3 6 

-e the given rules to complete these tables. 

-
l;=Sx I 

2 

• 

0 

10 5 

_) 

I; =-2<+, 
0 -1 

-1 3 

etermine the constant difference in this numeric pattern. 
5; 9; 13; 17; 21; ... 

4 

- 1 

-2 

Now use equations to determine the nth term for the pattern. 

0 
0 0 

0 0 0 
0 0 0 0 

Pattern 4 

9 

II 
-7 

II 
- 10 

(4) 

(4) 

(4) 

( 1) 
(2) 

(2) 

(2) 

(1) 

(4) 

Total marks: 40 
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