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           Paradigm Specialising in O Level Mathematics 

Maths Secrets  

6 MUST KNOW QUESTIONS TO CONQUER  

NUMBER PATTERN 
1 The first four terms of a sequence are 7, 12, 17 and 22. 

 

(a) Write down the 6th term of the sequence. 

(b) Find an expression, in terms of n, for the nth term of the sequence. 

(c) Explain why 200 is not a term of this sequence. 

 

Ans: (a) 32  (b) 5𝑛 + 2 (c) n must be an integer OR 198 is not a multiple of 5. 

200 = 5𝑛 + 2 

5𝑛 = 198 

𝑛 = 39.6 

𝑛 must be an integer 

OR 

198 is not a multiple of 5 

2 The table below shows a sequence of figures formed by drawing lines  

 

 

   
 Figure 1 Figure 2 Figure 3 

Number of non-vertical lines 2 6 12 
(a) Find the number of non-vertical lines in figure 4 and figure 5.  

(b) Find an expression, in terms of 𝑛, in the form 𝑎𝑛2 + 𝑏𝑛 for the number of non-

vertical lines found in figure 𝑛.  

(c) Find the number of non-vertical lines in figure 56.  

(d) Alex claims that one of the figures has 243 non-vertical lines.  

Is he correct? Explain your answer. 

 

Ans: (a) Fig4 = 20, Fig5 = 30   (b) 𝑛2 + 𝑛    (c) 3192    (d) Not Correct.  

3 (a) The 𝑛th term of a sequence is given by 𝑇𝑛 =
𝑛(𝑛+3)

2
. 

(i) Use the formula to find 𝑇16. 

(ii) Which term in the sequence has a value of 54? 

(iii)Find, in its simplest form, the expression for 𝑇𝑛+1 + 𝑇𝑛, leaving your answer in 

terms of 𝑛. 

(iv) Explain why the sum of two consecutive terms of this sequence will never be a 

perfect square. 

(b) The first four terms of a sequence are 6, 10, 14 and 18.  

(i) Write down the 7th term in this sequence.  

(ii) Find, an expression, in terms of 𝑛, for the 𝑛th term of this sequence. 

 

Ans: (a) (i) 𝑇16 =
16(16+3)

2
= 152  (ii) n = 9    (iii) 𝑛2 + 4𝑛 + 2 

(iv) Since the expression cannot be expressed as a perfect square, it is not possible for the 

sum to be a perfect square. (b) (i) 30    (ii) 4𝑛 + 2 



 

Page 2 
 

           Paradigm Specialising in O Level Mathematics 

Maths Secrets  

4 The diagram shows a sequence of shapes, 𝑆1, 𝑆2, 𝑆3 𝑎𝑛𝑑 𝑆4, … ..    
Each shape is made up of a number of identical triangles. 

 

 

 

 

 Number of triangles, T Number of connecting lines, L 

𝑆1 1 3 

𝑆1 2 9 

𝑆1 9 18 

𝑆1 

⋮ 

16 

⋮ 

30 

⋮ 

𝑆1 𝑇𝑛 𝐿𝑛 

 

(i) Write down an expression, in terms of n, for 𝑇𝑛.  

(ii) Write down an expression, in terms of n, for 𝐿𝑛. 

(iii) Show that (𝐿𝑛+1 − 𝐿𝑛)  is a multiple of (𝑛 + 1). 

Ans: (a) (i) 19 − 3𝑛    (b) (i) 𝑛2        (ii) 
3

2
𝑛(𝑛 + 1) 

5 The first 4 terms of a sequence of numbers 𝑇1,𝑇2, 𝑇2 and 𝑇2 are given below: 

𝑇2 = 𝑇1 + 22 = 5 

𝑇2 = 22 + 32 = 13 

𝑇3 = 32 + 42 = 25 

𝑇4 = 42 + 52 = 41 

(a) Write down an expression in term of n, for the 𝑛𝑡ℎ term 𝑇𝑛 of the sequence. 

(b) Explain why 𝑇𝑛 is always odd. 

Ans: (a) 𝑛2 + (𝑛 + 1)2 𝑜𝑟 2𝑛2 + 2𝑛 + 1 

(b) For any two consecutive numbers, one would be even and the other one odd. Since 

the square of an even number is even and the square of an off number is odd. One of the 

squares of the two consecutive numbers will be even, and the other will be odd. Hence, 

their sum will be odd. 

6 Consider the following pattern: 

 𝑆1 =
1

1
+

1

2
=

3

2
 

 𝑆2 =
1

2
+

1

3
=

5

6
 

 𝑆3 =
1

3
+

1

4
=

7

12
 

  : 
(a) Write down the 9th line in the pattern.  

(b) Write down the nth line in the pattern. 

(c) If 𝑆𝑘 =
41

420
,  find the value of k. 

(d) Find the value of 𝑆25 − 𝑆26 + 𝑆27−. . . 𝑆99. 

Ans: (a) 𝑆9 =
1

9
+

1

10
=

19

90
  (b) 𝑆𝑛 =

1

𝑛
+

1

𝑛+1
=

2(𝑛+1)

𝑛(𝑛+1)
  (c) 𝑘 = 20    (d) 

1

20
 

 


