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P7 Mathematics 

Term 1 

THEME: Numeracy 

Topic 4/4: Patterns and Sequences 

A pattern is a repeated or predictable design or predictable design or arrangement. Patterns 

generally establish a common relationship between known numbers. 

A sequence of numbers is a list of numbers arranged in a specific order, usually following a 
particular rule or pattern.  

Term is each of the items in a sequence 

Example 1 

1. What is the next number in the sequence: 21, 14, 8, 3,… 

 

 

 

2. Find the next number in the sequence: 0, 1, 3, 6, 10, ...  

 

 

 

 

 

21  14  8  3  -1 

  

-7 

  

-6 

  

-5 

  

-4 

 

0,   1,   3,   6,    10,    15     

 +1   +2   +3   +4   +5 

∴ the next number is 15 
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3. Find the next number in the sequence: 81, 27, 9, 3, 1, .... 

 

 

Exercise 1 

Examine the following list of series of numbers and determine the next three numbers in each 
sequence 

(a) 2, 4, 6, 8, 10   [12, 14, 16] 
(b) 1, 4, 8, 13, 19, ... , ... ,….  [26, 34, 43] 
(c) 2, 3, 5, 7…, …, …  [11, 13, 17] 
(d) 41, 34, 28, 23, …, …., …. [16, 14, 13] 
(e) 1, 2, 10, 37, …, …, …  [101, 216, 343] 
(f) 343, 216, 125, 64, …, …, … [27, 8, 1] 
(g) 21, 20, 18, 15, …, …, …  [11, 0, -7, -15] 
(h) 1, 8, 27, 64, …, …, ….  [125, 216, 343] 
(i) 49, 47, 44, 39…,…,…  [32, 21,8] 
(j) 1, 3, 9, 27, 81, …, …., …. [243, 729, 2187] 

General rule of a given pattern 

To find the general rule of a number pattern, you’re basically cracking the code that tells you 
how the pattern grows or changes. This may be represented by a formula. 

Example 2 

1. Write the first five terms of each of the sequences for which the general term is  

(a)   
 

   is   
 

 
 
 

 
 
 

  
 
 

  
      

(b) 2n-3  is -1, 1, 3, 5 ……… 
 

2. Find the 10th term of the sequence whose nth term is 3n – 3 
10th term = 3 x 10 – 3 = 27 

Exercise 2 

1. Write the first four terms of each of the sequences for which the general term is  
(a) n2     [1, 4, 9, 16, 25…] 
(b) 3 x 4n  [12, 48, 192, 768…] 

81,   27,      9,        3         1, ....  =
 

3
 

 ÷ 3 ÷ 3 ÷ 3 ÷ 3 ÷ 3 
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(c) 2n(n-1)  [0, 4, 16,48…] 
(d) n2 + 1  [2, 5, 10, 17…] 

(e) 
 

   
  [

 

 
 
 

3
 
3

 
 
 

 
 ] 

2. Find the 20th term of the sequence whose nth term is 
 

3
 3    . [

  

3
] 

Types of Sequences: 

Arithmetic progression (A.P) 

This is a series in which each term is obtained from the preceding one by addition or 

subtraction of a constant quantity. 

The series 1 + 3 + 5 + 7 + 9 …..  is an A.P 

Note the following in an A.P 

(i) The first term of an A.P is denoted a. the first letter of the English alphabet 

(ii) There is a common difference, d. in the progression, a = 1 and d = 2. 

(iii) Given the first term, a and the common difference, d 

1st term = a 

2nd term = a + d 

3rd term = a + 2d 

nth term (Un)  = a + (n – 1)d 

(iv) The sum (Sn) of the first n terms of an A.P is given by,  

 Sn = 
 

 
          ) 

 Or  

 Sn = 
 

 
      where L is the last term. 

 Example 3 

Write down the terms indicated in each of the following arithmetic progression 

(a) 6, 8, 10 …..14th 
a = 6, d = 2 

nth term (Un)  = a + (n – 1)d 

14th term = 6 + 2(14 – 1) 
                  = 32 

(b) 20, 15, 10, ….. 9th  
a = 20, d = -5 
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9th term = 20 – 5 (9 – 1) 
                = -20 

Exercise 3 

1. Find the term indicated for each of the following sequence 
(a) 2, 7, 12, 17 ----- 7th . [32] 
(b) 92, 89, 86, 83 …. 15th [50] 
(c) 1, 0.8, 0.6….. 10th  [-1.8]  

2. Find the sum of the first six terms of each of the following arithmetic progression 
(a) 2, 7, 12, …  [87] 
(b) 92, 89, 86 ……  [498] 
(c) 1, 0.8, 0.6…..  [3] 

Sn = 
 

 
          ) 

Each term increases or decreases by the same amount. Example: 2, 4, 6, 8, 10… (adding 2 each 
time) 

Geometric progression (G.P) 

It is a series in which each term is obtained from the preceding one by multiplication or division 

by a constant quantity. 

Observations 

- The first term of G.P is also denoted, a 

- The common ratio is r 

- Given a and r 

1st term = a 

2nd term = ar 

3rd term = ar2 

4th term = ar3 

nth term = arn-1 

The sum (Sn) of the first n terms of G.P 

The sum (Sn) of the first n terms of G.P is given by 

Sn = 
       

   
 for r > 1 or 

Sn = 
        

   
  for r< 1  
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Example 4 

1. Find the 10th term in the following geometrical progression 

(a) 3, 9, 27, ….. 

      a = 3,  r = 3 

nth term = arn-1 

10th term = 3x39 

          = 59,049 

(b) 1, 1.1, 1.21, 1.331….. 

a  = 1, r = 1.1 

10th term = 1(1.1)9 

                  = 2.357947691 

2. Find the sum of the first 6 term of the following geometrical progression 

3, 6, 12……,  

a = 3 

r = 6/3 = 2 

n = 6 

Sn = 
       

   
  

S6 = 
3      

   
 = 189 

Exercise 4 

1. Find the common ratio and the 6th term in the following geometric progression: 3, 6, 12….  
[a=2, 6th term = 96] 

2. Write the next two terms and the sum of the first eight terms in the following  geometrical 
progression 
(a) 1, -2, 4, -8 …….  [10, -12, -9]  

(b) 
 

 
 
 

 
   …………..  [2, 4, 63

3

 
] 

(c) 200, -50, 12.5  [-3.125, 0.78125, 160] 
(d) 162, 54, 18  [6, 2, 243] 
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