	Learning Area: 

Maths

	Resource Name:  

Maths

	Assessment Exemplar Number:

M8.76

	Item: 

76

	Phase: 

Senior

	Grade: 

8

	Learning Outcome(s) and Assessment Standard(s):

Learning Outcome 2: Patterns, Functions and Algebra
Assessment Standard: We know this when the learner

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.

8.2.3 Represents and uses relationships between variables in order to determine input and/or output values in a variety of ways using: verbal descriptions; flow diagrams; tables; formulae and equations.

8.2.6 Describes a situation by interpreting a graph of the situation, or draws a graph from a description of a situation, with special focus on trends and features such as: linear or non-linear; increasing or decreasing; maximum / minimum; discrete or continuous.

	Learning Space:
Assessment

	Hyperlinks: 

To be completed later.

	Number of questions for exemplar: 

1

	Rating:

Easy questions: 

Question 1

	Medium questions: 



	Difficult questions: 




Educator and Tagging Information:

Assessment Task

Questions:
1.
A tiling company uses the pattern alongside to quote for new projects. They use light square tiles on the outside and a dark square tile on the inside.
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a)
If they continue with the pattern, how many dark tiles will there be in the 4th, 5th and 6th patterns?


b)
How many light tiles will there be in the 4th, 5th and 6th patterns?


c)
Find a rule that will represent the number of lighter tiles if you have n dark tiles in the pattern.


d)
Write down a cost function for the pattern in (c).


e)
If each of the lighter tiles cost R12 per tile, and the dark tiles cost R15,50 per tile, what is the largest combination pattern like this one that you can choose for R2 500?


f)
Draw a graph that represents the relationship between the dark and light tiles in the patterns. Label your axes appropriately.

Solution
1.
a)

	pattern number
	1
	2
	3
	4
	5
	6

	number of dark tiles 
	1
	2
	3
	4
	5
	6



b)

	pattern number
	1
	2
	3
	4
	5
	6

	number of light tiles 
	8
	10
	12
	14
	16
	18



c)
1 dark tile ( 8 light tiles



2 dark tiles ( 10 light tiles



( n dark tiles ( 2n + 6 light tiles



Dark tiles Tn = n and Light tiles: Tn = 2n + 6


d)
( Cost = R12l + R15,50d


= 12l + 15,50d   (but dark tiles = n)



= 12(2n + 6) + 15,5n


= 24n + 72 + 15,5n


= 39,5n + 72


e)
Let the light tiles be l and the dark tiles d


( Cost ( R12l (light tiles) and R15,50d (dark tiles)



Total cost: Cost = R12l + R15,50d


We now establish a relationship between d and l.

	Dark (d)
	1
	2
	3
	4
	5
	6
	7

	Light (l)
	8
	10
	12
	14
	16
	18
	20




The differences between the numbers in l is 2, so we have a rate of 2d. If d = 1, then we get 2d = 2(1) = 2 and we need 8, so we add 6. 



So: l = 2d + 6
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**The problem comes in now that we cannot buy half a tile. We now have to choose which one brings us in under R2 500:



So if Dark = 61 and Light = 2(61)+6=128, 



then Cost = 12(128) + 15,5(61) = R2 481,50 < R2 500



and if Dark = 62, then Light = 2(62)+6=130,



then Cost = 12(130) + 15,5(62) = R2 521 > R2 500



So the maximum pattern we can choose to come in under budget is one with 61 dark tiles and 128 light tiles.


OR alternatively


Based on the patterns we get:

	Dark (d)
	1
	2
	3
	4
	5
	6
	7
	Number of tiles in the nth pattern: 

Tn = n

	Light (l)
	8
	10
	12
	14
	16
	18
	20
	Number of tiles in the nth pattern: 

Tn = 2n + 6




So: Cost = 15,5 (n) + 12 (2n + 6) = 2 500
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(And the rest is as above ** to find if n = 61 or 62)

f)
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The notation here is of utmost importance. Variables that are used must be properly defined at all times.

Appendix of Assignment Tools

Ratio and Proportion
Number pattern
Algebraic structure
Generalised number
Graphs
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