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8.2.1 Investigates and extends numeric and geometric patterns looking for a relationship or rules, including patterns: represented in physical or diagrammatic form; not limited to sequences involving constant difference or ratio; found in natural and cultural contexts; of the learner’s own creation; represented in tables; represented algebraically.

8.2.2 Describes, explains and justifies observed relationships or rules in own words or in algebra.
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Assessment Task

Questions:
1.
The function machine below shows the input values (x) and the corresponding output values (y). Which rule represents this situation?
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2.
The first 6 numbers in a sequence are given as: 1, 1, 2, 3, 5, 8, …. 

a)
Describe in words how this pattern of numbers has been generated.


b)
Now use your answer in (a) to complete the following: 
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c)
What will the next three terms in this sequence be?


d)
This sequence possesses the following property: “The sum of the squares of the first n terms is equal to the product of nth and the (n + 1)st terms”.  Show that this is true for n = 9.

3.
Consider the array of dots in the following diagram:
[image: image7.emf]

These numbers are known as the triangular numbers.

a)
For this sequence of numbers, complete the table below:

	Picture number
	1
	2
	3
	4
	5
	6
	9

	Number of dots
	1
	3
	6
	
	
	
	



b)
We know that if we look at any rectangle, that the diagonal divides it into two equal triangles. Look at the rectangles below, and complete the table:
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	Picture number
	1
	2
	3
	4
	5
	6
	9

	Number of dots
	2
	6
	12
	
	
	
	

	Structure 
	1 x 2
	2 x 3
	3 x 4
	
	
	
	9 x10



c)
What is the relationship between the triangular numbers and the rectangular numbers?


d)
Write down a rule for the rectangular number in the form 
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 and use this rule to write down a rule for the general triangular number.

Solution
1.
The mapping is as follows: (the shaded numbers given)
	Input
	1
	2
	3
	4
	5
	6
	7
	8

	Output
	1
	3
	5
	7
	9
	11
	13
	15



This would mean than the difference is constant and is a multiple of two. Thus two times .... If the first term is 1, then we have two times 1 minus 1 to get back to 1. Thus 
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. For term 4 this would be
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. So it becomes two times the term number minus 1. We can then in terms of x and y write: y = 2x -1. Answer is (B)
2.
a)
The next term is obtained by adding the two terms that preceded it. So Term 3 = Term 2 + Term 1. Terms 1 and 2 must be given.


b)
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c)
5 + 8 = 13 ; 13 + 8 = 21; 21 + 13 = 34. So 13 ; 21 ; 34

d)
The first nine terms are: 1, 1, 2, 3, 5, 8; 13 ; 21 ; 34


So: Sum of the squares of the first nine terms = 1+1+4+9+25+64+169+441+



1 156=1 870



9th term = 34 and 10th term = 34 + 21 = 55 so that 55 . 34 = 1 870. 

3.
a)


	Picture number
	1
	2
	3
	4
	5
	6
	9

	Number of dots
	1
	3
	6
	10
	15
	21
	30



b)


	Picture number
	1
	2
	3
	4
	5
	6
	9

	Number of dots
	2
	6
	12
	20
	30
	42
	90

	Structure 
	1 x 2
	2 x 3
	3 x 4
	4 x 5
	5 x 6
	6 x 7
	9 x10



c)
The triangle pattern uses addition, whereas the rectangle pattern uses multiplication 



The triangle’s number of dots is half of that of the rectangles number of dots. For example if we look at pattern number 5, the triangle has 15 dots and the rectangle has 30 dots. This shows that the number of dots of the rectangle is double that of the triangle dots.


d)
Rectangular number rule:
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since the triangle is half of the rectangle we need to divide the rectangle rule by 2 to get:


Triangular number rule which is




[image: image14.wmf]2

(1)

 =

2

2

n

nn

T

nn

´+

+

=


Using the language that describes algebraic processes is just as important as working from the words to constructing a mathematical sentence. Learners need to practice this language.

Learners, from a young age, describe patterns recursively when they investigate what happens from one number to the next in a sequence. 

This problem attempts to connect geometric properties of shape with the figurate number.

Appendix of Assignment Tools

Function
Input / Output relationships
Structural exploration
Generalised number
Learners are expected to know the Fibonacci sequence structure

Describing patterns as a recursive relationship
Number pattern
Abstraction
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