The Shapes of Algebra

To find and use rules that relate independent and dependent variables or that predict change in one variable over time, it helps to be familiar with the table and graph patterns associated with various symbolic forms.  As you work on the explorations of this investigation, look for answers to this question:

How do the forms of algebraic rules give useful information about the patterns in tables and graphs produced by these rules?

For each of the following explorations, consider the following suggestions:

1. For each rule in the set, produce a table of (x, y) values with integer values of x and graphs of (x, y) values for x between -5 and 5.

2. Record the table patterns and sketches of the graphs in your notes.

3. Compare the tables, graphs, and symbolic rules in the exploration. Note similarities, differences, and connections between the symbolic rules and the table and graph patterns. Explore some other similar rules to test your ideas.

4. Try to explain why the observed connection between rules and table/graph patterns makes sense.

Exploration #1: Compare the patterns of change in tables and graphs for these rules.
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Exploration #2: Compare the patterns of change in tables and graphs for these rules.
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Exploration #3: Compare the patterns of change in tables and graphs for these rules.
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Exploration #4: Compare the patterns of change in tables and graphs for these rules.
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Exploration #5: Compare the patterns of change in tables and graphs for these rules.
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Summarizing:

As a result of the explorations, you probably have some ideas about the patterns in tables of (x,y) values and the shapes of the graphs that can be expected for various symbolic rules. Summarize your conjectures in statements like these…

1) If we see a rule like …………, we expect to get a table like……..

2) If we see a rule like …………., we expect to get a graph like…….

3) If we see a graph pattern like ………., we expect to get a table like……….

Check Your Understanding:

Each item here gives three algebraic rules – one of which will have quite different table and graph patterns than the other two. In each case, spot the “alien” rule and explain how and why its graph and/or table pattern will look different from the other two.
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Practice:

1. Without the use of your graphing calculator, match the following six rule types to the tables in parts a – e. Explain your reasoning in each case.
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	x
	-4
	-3
	-2
	-1
	0
	1
	2
	3
	4
	5

	y
	18
	11
	6
	3
	2
	3
	6
	11
	18
	27


  a) 

	x
	-4
	-3
	-2
	-1
	0
	1
	2
	3
	4
	5

	y
	16
	14
	12
	10
	8
	6
	4
	2
	0
	-2


 b) 

	x
	-4
	-3
	-2
	-1
	0
	1
	2
	3
	4
	5

	y
	0.0625
	0.125
	0.25
	0.5
	1
	2
	4
	8
	16
	32


c)     


d)


	x
	-4
	-3
	-2
	-1
	0
	1
	2
	3
	4
	5

	y
	-1.5
	-2
	-3
	-6
	Error
	6
	3
	2
	1.5
	1.2


f)


	x
	-4
	-3
	-2
	-1
	0
	1
	2
	3
	4
	5

	y
	13
	10
	7
	4
	1
	4
	7
	10
	13
	16


2. Without the use of your graphing calculator, match the following six rule types to the graph sketches below. Explain your reasoning in each case.
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3. Without the use of your graphing calculator, sketch graphs you would expect to see from these rules. Explain your reasoning in each case.
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These activities are taken from Core-Plus Mathematics Copyright 2008.
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