Algebra I: Strand 1. Foundations of Functions; Topic 1. Identifying Patterns, Task 1.1.2

TASK 1.1.2: DECREASING PATTERNS

Solutions
Design Visual Form Written Process Total | Ordered
number Description Column Tiles | Pair
The figureisa | 45-0 45 (1, 45)
5 x 9 rectangle | or
1 with 45 one by | 45 — 2(1-1)
one squares.
.| The figureisa | 45-2 43 (2,43)
2 5 x 9 rectangle | or
with 2 squares | 45-2(2-1)
removed.
The figureisa | 45 -4 41 3,41)
5 x 9 rectangle | or
3 with 4 squares | 45-2(3-1)
removed.
The figureisa | 45-6 39 (4, 39)
4 5 x 9 rectangle | or
with 6 squares | 45 —-2(4—-1)
removed.
The figure isa | 45 -8 37 (5,37)
5 x 9 rectangle | or
5 with 8 squares | 45— 2(5— 1)
removed.
The figure isa | 45 — 34 11 (18, 11)
5 x 9 rectangle | or
18 with 34 45 -2(18—1)
squares
removed.
The figure isa | 45 —42 3 (22, 3)
5 x 9 rectangle | or
22 with 42 45-2(22-1)
squares
removed.
Write a sentence that describes this pattern. This pattern is losing 2 tiles each time.
45 - (2n-2) (n, 43-
n 45 -2(n-1) 2n)
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Algebra I: Strand 1. Foundations of Functions; Topic 1. Identifying Patterns, Task 1.1.2
Answers to second page

1. Graph your data from the table on graph paper and/or create a scatter plot on a graphing
calculator. What is the domain for this situation? the range? Explain.
The domain is the x-values or input values and, in this situation, is {1, 2, 3, ..., 23}. The range is
the y-values or output and, in this situation, {1, 3, 5, ..., 45}. A good viewing window for your
graphing calculator will be larger than your range and domain, allowing all coordinate points
to be visible. A good viewing window for this situation could be Xmin and Xmax of -1 and 25,
and Ymin and Ymax of -1 and 50. Range and domain values must be exact but window size may

vary.

2. How many total tiles would there be on the 12" design? Explain.
The 12" design would have 23 tiles. The design number is the input value. Plugging this value
into any of the equivalent expressions and solving will determine the corresponding output value.
Use the trace feature or the table on your graphing calculator to determine the corresponding
value of y for an x-value of 12.

3. Which pattern would have 11 total tiles? Justify your answer.
The 18" pattern would have 11 tiles. The total tiles value is an output value. Using recursive
subtraction on the graphing calculator, begin with 45 and subtract 2 each time until the
coordinate point with an output value of 11 is displayed. See technology notes.

4. Explain the meaning of the coordinate point (22, 3) in terms of this pattern.
The ordered pair (22, 3) means that on the 22" pattern there would be only 3 tiles.

5. Use the picture to explain the pattern.
The pattern is losing 2 tiles for each design number.

6. Explain how the table reflects the pattern.
The table is going down by 2 each time.

7. Explain how the pattern can be seen in the scatter plot.
The scatter plot shows that every time you move right once to the next design number, you go
down by 2.

8. Describe how this scatter plot differs from the other two scatter plots in the previous
exercise.
The other scatter plots all showed the pattern was going up, while this scatter plot shows that the
pattern is going down.
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Math notes

Teachers may only see the numerical pattern at first (that is subtraction of successive even
numbers). However, they need to be encouraged to use the design number in the process column
— this will lead to finding the function rule in terms of #, the design number. Remind them that
their function rule must reflect what they are seeing in the model or picture. For example,
teachers may see that 47 -2n represents the pattern; this is not a good rule to use (although it is
equivalent) if we are trying to reinforce the connectedness among multiple representations.

Technology notes

To do recursive subtraction on the graphing calculator:
Use the braces to enter the original values.
{0, 47} press Enter this will display 0, 47 on the right side of the screen. The graphing
calculator interprets this as two answers, answer #1 and answer #2.

The following is all one command. Do not press Enter until the very end.

Type 2" ( to input a {, then 2nd (-) to access Ans. Type (1) to denote answer number 1
Type +1 to recursively add 1 to the previous answer.

Type , 2nd (-) to access Ans. Type (2) to denote answer number 2

Type -2 to recursively subtract 2 from each previous answer.

Type 2" ) for } to finish the command line.

{Ans(1)+1, Ans(2)-2} press Enter repeatedly.

SN
8 47
{2?5(1}+1=Hh5(2}

£l 452
L2 437
L3 41z
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TASK 1.1.2: DECREASING PATTERNS

Design Visual Form Written Process Total Ordered
number Description Column Tiles Pair

18

22

Write a sentence that describes this pattern.
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1.

Graph your data from the table on graph paper and/or create a scatter plot on a graphing
calculator. What is the domain for this situation? The range? Explain.

How many total tiles would there be on the 12" design? Explain.

Which pattern would have 11 total tiles? Justify your answer.

Explain the meaning of the coordinate point (22, 3) in terms of this pattern.

Use the picture to explain the pattern.

Explain how the table reflects the pattern.

Explain how the pattern can be seen in the scatter plot.

Describe how this scatter plot differs from the other two scatter plots in the previous
exercise.
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