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Unit 1

Patterns and 
Sequences

Big Ideas in This Unit

 Model with FunctionsCC1
   Growth and DecayCC3

 

Questions for Investigation

•  What strategies can be used to make predictions  
about sequences?

•  How can sequences be used to investigate  
and model situations that involve linear and  
non-linear relationships?

  Explore: Pattens Found 
in Nature 
What mathematical 
patterns can be seen 
in nature?
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Sub-Unit

1 Sequences

Explore   
Patterns Found  
in Nature

Lesson 1  
Visual Patterns

Lesson 2  
Sequence Carnival

Lesson 3  
Recursion Machine

Lesson 4  
See the Sequence
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Name:                           Date:         Period:       

Unit 1

Lesson

Explore: Patterns 
Found in Nature
What mathematical patterns can be seen  
in nature?

Warm-Up 
Here are several images from nature.

  

  

1. �� Discuss: What do you notice? What do you wonder?
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Inna Novogel/Shutterstock.com
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Name:                             Date:        Period:        

Activity

A Natural Pattern

Algebra 1 Unit 1 Explore Activity
4

When a tree begins to grow, it starts off with a single trunk that eventually splits into two separate 
branches: a main branch and a smaller branch. While the smaller branch is maturing, the main 
branch will split into two branches. Once the smaller branch has grown enough, it will also split 
into two branches. This process continues and results in the pattern shown.

Level

2. Complete the table by determining the number of branches at each level on the tree. Then 
determine how many branches the tree is gaining each time the level increases.

Level 1 2 3 4 5 6 7 8

Number of 
Branches

3. What pattern do you notice between the branches of the tree? How did you determine 
this pattern?

The number of branches at the different levels of the tree are part of a famous pattern of 
numbers known as the Fibonacci sequence.

Activity
Name:                             Date:        Period:        

Activity

A Natural Pattern (continued)

Algebra 1 Unit 1 Explore Activity  
5

The Fibonacci sequence can also be seen in spiral patterns that occur in nature. 

4. Determine how many clockwise and counterclockwise spirals the pine cone has. Sketch on 
the images if it helps with your thinking. 

Clockwise Counterclockwise

The pine cone has    clockwise spirals. The pine cone has    counterclockwise spirals.

5. What do you notice about the number of clockwise and counterclockwise spirals?

A geometric representation of the Fibonacci sequence is shown on top of a spiral aloe plant. It is 
created using squares and can be used to make 
a spiral that is often seen in nature.

6. Complete the image by determining the side 
length of each square.

7. �� Discuss: How is the geometric 
representation and the spiral created? 

22

2211
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11
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Name:                             Date:        Period:        

Activity

Building Math Habits of Mind

Algebra 1 Unit 1 Explore Activity
6

�� Discuss: 

• Which of these habits of mind did you strengthen during this activity? 

• How did you use the one(s) you selected?

I can slow down and first make sense of  
a challenging problem before trying  
to solve it. 

Not yet Almost I got it!

I can represent real-world problems 
using equations and inequalities and 
interpret their solutions within the 
context of the problem.

Not yet Almost I got it!

I can justify my thinking and ask questions 
to help me understand the thinking  
of others. 

Not yet Almost I got it!

I can apply the math that I know to 
solve real-world problems, making 
assumptions and revising my thinking  
as needed.

Not yet Almost I got it!

I can select an appropriate tool to help  
me solve problems. 

Not yet Almost I got it!

I can communicate my thinking and 
solutions clearly to others. 

Not yet Almost I got it!

I can look for structure or patterns to  
help me solve problems.

Not yet Almost I got it!

I can look for repeated calculations 
and other repeated steps to make 
generalizations. 

Not yet Almost I got it!

Name:                           Date:         Period:       

Unit 1

Lesson

1

Visual Patterns
Let’s explore visual patterns.

Warm-Up
Without counting one by one, determine how many tiles  
are in this figure.

Show or explain your thinking.

1

7
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Name:                             Date:        Period:        

Activity

1
Pattern A

 The figure in the Warm-Up is part of a visual pattern.

Figure 1 Figure 3Figure 2

a  �� Discuss: What do you think Figure 4 will look like?

b  How many tiles will there be in Figure 4?

 This table shows the number of tiles in  
Figures 1–3.

How many tiles will there be in Figure 10?

2

3
Figure Number of Tiles

1 5

2 9

3 13

8
Algebra 1 Unit 1 Lesson 1 Activity 1

Name:                             Date:        Period:        

Activity

2
Pattern B

 Here is a new visual pattern.

Figure 1 Figure 3Figure 2

Matias says Figure 4 will have 6 + 4 tiles. 

Do you agree? Circle one.

Yes     No     I’m not sure

Explain your thinking.

 Draw Figure 5 of the pattern.

 How many tiles will there be in Figure 10?

4

5

6

Figure Number of Tiles

1 1

2 3

3 6

9
Algebra 1 Unit 1 Lesson 1 Activity 2



Name:                             Date:        Period:        

Activity

2
Pattern B

 Here is a new visual pattern.

Figure 1 Figure 3Figure 2

Matias says Figure 4 will have 6 + 4 tiles. 

Do you agree? Circle one.

Yes     No     I’m not sure

Explain your thinking.

 Draw Figure 5 of the pattern.

 How many tiles will there be in Figure 10?

4

5

6

Figure Number of Tiles

1 1

2 3

3 6

9
Algebra 1 Unit 1 Lesson 1 Activity 2



Name:                             Date:        Period:        

Activity

3
Pattern C

 Here are the two visual patterns we’ve seen.

Figure 1 Figure 2 Figure 3

Pattern A

Figure Number of Tiles

1

2

3

4

5

9

13

17

Figure 1 Figure 2 Figure 3

Pattern B

Figure Number of Tiles

1

2

3

4

1

3

6

10

How are these patterns alike? How are they different?

Alike Different

Here is a new visual pattern.

Figure 1

Figure 3 Figure 4

Figure 2

How many tiles will there be in Figure 7?

7

8
Figure Number of Tiles

1 3

2 6

3 12

4 24

10
Algebra 1 Unit 1 Lesson 1 Activity 3

Name:                             Date:        Period:        

Activity

3
Pattern C (continued)

Here are the number of tiles in  
Figures 1–3 of another new visual pattern.

a  Draw three figures to match the pattern in the table.

Figure 1 Figure 2 Figure 3

b  How many tiles will there be in Figure 8?

9
Figure Number of Tiles

1 4

2 7

3 10

You’re invited to explore more.

There are many possibilities for Figure 3 in this visual pattern.

Make two different versions that each continue the pattern in some way.

10

Figure 1 Figure 2 Figure 3 Figure 1 Figure 2 Figure 3

11
Algebra 1 Unit 1 Lesson 1 Activity 3



Name:                             Date:        Period:        

Activity

3
Pattern C (continued)

Here are the number of tiles in  
Figures 1–3 of another new visual pattern.

a  Draw three figures to match the pattern in the table.

Figure 1 Figure 2 Figure 3

b  How many tiles will there be in Figure 8?

9
Figure Number of Tiles

1 4

2 7

3 10

You’re invited to explore more.

There are many possibilities for Figure 3 in this visual pattern.

Make two different versions that each continue the pattern in some way.

10

Figure 1 Figure 2 Figure 3 Figure 1 Figure 2 Figure 3

11
Algebra 1 Unit 1 Lesson 1 Activity 3



Synthesis

Summary 1.01

When you’re trying to visualize how a pattern will grow, it helps to have a toolbox of  
different strategies.

Here are the first three figures in a pattern and a table  
showing the number of tiles at each stage. You could  
determine how many tiles there will be in Figure 7 by:

• Drawing the next four figures and adding a row of 3 each time. 

• Continuing the table, increasing the number  
of tiles by 3 in each new row.

• Noticing that the number of tiles is 3 times  
the figure number, plus 2, and then calculating  
the tiles for Figure 7.

�� Discuss: What is at least one strategy for determining the number of tiles in Figure 7 of 
a visual pattern? Use these examples if they help with your thinking.

11

14

Figure 3Figure 2Figure 1

Figure Number of Tiles

1 5

2 8

3 11

Algebra 1 Unit 1 Lesson 1 Synthesis | Summary
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Figure 1 Figure 2 Figure 3

Pattern B

Figure Number of Tiles

1

2

3

4

1

3

6

10

Figure 1 Figure 2 Figure 3

Pattern C

Figure Number of Tiles

1

2

3

4

3

6

12

24

Name:                           Date:        Period:       Practice 
1.01

Problems 1–3: Here is a visual pattern.

Figure 1 Figure 2 Figure 3

1. Draw Figure 4.

2. Complete the table with the number of tiles in each figure.

Figure 1 2 3 4 … 10

Number of Tiles …

3. Which expression represents the number of tiles in Figure 11?

A. 1 + 3(11)

B. 1 + 4(11)

C. 4 + 3(11)

D. 4 + 1(11)

For Problems 4–5: Create your own pattern.

4. Draw Figures 1 and 3. Then complete  
the table.

Figure 1 Figure 2 Figure 3

5. How many tiles will Figure 6 of your pattern have?

Figure Number of Tiles

1

2 3

3

Algebra 1 Unit 1 Lesson 1  Practice
13
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Name:                           Date:        Period:       Practice 
1.01

Spiral Review

7. Create two different patterns that begin with the numbers 5 and then 10. 

Pattern A: 5, 10, , , 

Pattern B: 5, 10, , , 

Describe how each pattern is changing.

Pattern A:     Pattern B:

8. Create two different patterns that each include the numbers 2 and 12. 

Pattern C: 

Pattern D:

9. Determine the value of each expression.

Expression Value

4 + 4 + 4 + 4

4 · 4 · 4

4(3)

34

10. Select all the expressions that are equal to 16.

 □ A. 82  □ B. 24  □ C. 28  □ D. 42  □ E. 161

6.  Test Practice Here is a visual pattern. How many tiles will there be in Figure 10? 

Figure 1 Figure 3Figure 2

A. 16 B. 40 C. 49 D. 110

Algebra 1 Unit 1 Lesson 1  Practice
14

Name:                           Date:         Period:       

Unit 1

Lesson

2

Sequence 
Carnival
Let’s explore sequences.

Warm-Up 
Here is a sequence: a list of numbers  
in a particular order.

Let’s watch an animation to see how the  
sequence is made.

What do you notice? What do you wonder?

I notice . . . I wonder . . .

1

15
Algebra 1 Unit 1 Lesson 2 Warm-Up
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Name:                             Date:        Period:        

Activity

1
Seeing Sequences

 Each sequence follows a pattern and has a missing term. Write the missing term for 
each sequence.

Sequence A Sequence B Sequence C

5 8 11 1714 1 2 168 32 7 7 7 77

Sequence D Sequence E Sequence F

200 20 0.0022 0.02 3 9 93 3 32 5 -131423

 Here are two sequences.

How are they alike? How are they different?

Alike Different

 Sequence A changes by a constant difference. Sequence B changes by a constant ratio.

What type of change does Sequence C show? Circle one.

Constant difference      Constant ratio      Neither

Explain your thinking.

2

3

4

A  5, 8, 11, 14, 17, . . . B  5, 15, 45, 135, 405, . . .

C  40, 20, 10, 5, . . .

16
Algebra 1 Unit 1 Lesson 2 Activity 1

Name:                             Date:        Period:        

Activity

2
Sequence Challenges

 Let’s look at a new sequence.

This sequence has a constant di�erence. The terms  
are hidden by balloons.

As a class, decide which balloons to pop. You can  
pop up to three balloons.

What is the missing term?

 Let’s look at a new sequence.

This sequence has a constant ratio.

As a class, decide which balloons to pop. You can pop  
up to two balloons.

What is the missing term?

 Marc and Gabriel looked at this sequence.

Marc said: This sequence has a constant  
difference of 10.

Gabriel said: This sequence has a constant  
ratio of 2.

Who is correct? Circle one.

Marc   Gabriel   Both   Neither

Explain your thinking.

5

6

7

This sequence has a
constant di�erence

This sequence has a
constant ratio

10 20 160

17
Algebra 1 Unit 1 Lesson 2 Activity 2
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Name:                             Date:        Period:        

Activity

2
Sequence Challenges (continued)

 Laila is working on this sequence, which has  
a constant difference.

She can pop one more balloon.

Which balloon do you think she should pop?  
Explain your thinking.

Let’s see which balloon Laila chose to pop.

What is the missing term?

What is the missing term in each sequence?

a  This sequence has a constant 
difference.

b  This sequence has a constant ratio.

c  This sequence has either a constant 
ratio or a constant difference.

d  This sequence has either a constant 
ratio or a constant difference.

8

9

10

100

This sequence has a
constant di�erence

100 200 10 -20

40 2.580 -6 -10-2

18
Algebra 1 Unit 1 Lesson 2 Activity 2

Synthesis

Summary 1.02

Sequences can change in predictable ways. Two examples of predictable change are 
constant differences and constant ratios. Sequences can also change in predictable 
ways that are neither a constant difference or ratio.

Constant Difference Constant Ratio Something Else

5,   11,   17,   23

+6 +6 +6

2,    8,    32,   128

×4 ×4 ×4

13,   12,   10,   7

-1 -2 -3

Once you know how a sequence changes, you can use that change to determine 
unknown terms. 

Here is an example: 
• The known terms in this sequence have a constant ratio of 0.5. 
• The value of the unknown term should be 0.5 times the term before,  

40, or 2 times the term after, 10. 
• That means the unknown term is 20. 

Describe a strategy for finding a missing term  
in a sequence.

Use the example if it helps with your thinking.

17 41

This sequence has a
constant di�erence

11

14

Algebra 1 Unit 1 Lesson 2 Synthesis | Summary
19

constant difference When the difference between any two consecutive values in a 
pattern is the same, there is a constant difference.

constant ratio When the ratio between any two consecutive values in a pattern is the 
same, there is a constant ratio.

sequence A list of numbers in a particular order.

80,   40,   ?,   10,   5

×0.5 ×0.5
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Name:                           Date:        Period:       Practice 
1.02

1. Determine the constant ratio for  
each sequence.

2. Determine the constant difference  
for each sequence.

Sequence Constant Ratio

256, 128, 64

18, 54, 162

0.8, 0.08, 0.008

Sequence Constant Difference

12, 17, 22

102, 85, 68

   1 — 
4

   , 1,    7 — 
4

   

3. Select all the sequences that have a constant difference.

 □ A. 8, 13, 18, 23, . . .  □ B. 5, 10, 15, 75, . . .  □ C. 5, 10, 15, 20, . . .

 □ D. 100, 50, 25, 12.5, . . .  □ E. 100, 50, 0, - 50, . . .

4. Here’s the start of a sequence: 1, ‐1, . . . Write two different rules the sequence could 
follow and determine the next three terms for each rule.

Rule 1:                   Rule 2:

1, ‐1, , ,              1, ‐1, , , 

Problems 5–8: Fill in the blanks to complete each sequence. Each sequence has a 
constant difference.

5.  ‐3, ‐2, , , 1

6.    , 13, 25, , 

7. 1, 0.25, , ‐1.25, 

8. 92, , , , 80

9.  Test Practice A sequence has a first term of 6 and a constant ratio of ‐2. What are 
the first four terms of the sequence?

A. 6, 4, 2, 0 B.  ‐2, 4, 10, 16 C. 6, 8, 10, 12 D. 6, ‐12, 24, ‐48

Algebra 1 Unit 1 Lesson 2  Practice
20

Name:                           Date:        Period:       Practice 
1.02

Spiral Review

12. Square A has an area of 64 square feet. Select all the expressions that are equal to 
the side length of this square in feet.

 □ A.   √ 
_

 8    □ B.   √ 
_

 64    □ C. 4

 □ D. 8  □ E.    64
 — 

2
   

13. The points (7, 21) and (‐5, 17) lie on a line. What is the slope of the line?

14. Determine the value of each expression when n = 4.

Expression n2 - 5 n(n + 6) 3n2

Value When n = 4

Problems 10–11: Here are Sequence A and Sequence B. One sequence has a 
constant difference and one has a constant ratio.

10. Complete the table.

Sequence A 70, 90, 110, . . .

Constant ratio

or

Constant difference

Fourth term:

Sequence B 10, 20, 40, . . .

Constant ratio

or

Constant difference

Fourth term:

11. Which sequence will have the greater 10th term? Show or explain your thinking.

Algebra 1 Unit 1 Lesson 2  Practice
21
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the side length of this square in feet.

 □ A.   √ 
_

 8    □ B.   √ 
_

 64    □ C. 4

 □ D. 8  □ E.    64
 — 

2
   

13. The points (7, 21) and (‐5, 17) lie on a line. What is the slope of the line?

14. Determine the value of each expression when n = 4.

Expression n2 - 5 n(n + 6) 3n2

Value When n = 4

Problems 10–11: Here are Sequence A and Sequence B. One sequence has a 
constant difference and one has a constant ratio.

10. Complete the table.

Sequence A 70, 90, 110, . . .

Constant ratio

or

Constant difference

Fourth term:

Sequence B 10, 20, 40, . . .

Constant ratio

or

Constant difference

Fourth term:

11. Which sequence will have the greater 10th term? Show or explain your thinking.

Algebra 1 Unit 1 Lesson 2  Practice
21



Name:                           Date:         Period:       

Unit 1

Lesson

3

Recursion 
Machine
Let’s write recursive definitions of sequences  
to meet certain requirements. 

Warm-Up
 a   Let’s watch an animation to see how  

a machine created this sequence.

b  How would you describe what the  
machine is doing? 

1

0.5 -5 50 -500 5000

22
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Growth and Decay    F–BF.1.a, F–LE.1.b, SMP.1, SMP.3

Name:                             Date:        Period:        

Activity

1
Recursive Definitions

  The machine creates a sequence using a first term and a rule. Together, a first term and a rule 
make a recursive definition.

2 7 12 17 22

2

5

First Term

Rule

Constant Di�erence:

  

2 7 12 17 22

2

5

First Term

Rule

Constant Di�erence:

a  Take a look at these sequences that were made with different recursive definitions.

Sequence First Term Rule

2, 7, 12, 17, 22 2 Constant difference: 5

3, 6, 12, 24, 48 3 Constant ratio: 2

48, 24, 12, 6, 3 48 Constant ratio:    1 — 
2

   

b  Create as many sequences as you can that include the number 12. 

Sequence First Term Rule

, , , , 

, , , , 

, , , , 

2

23
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Name:                             Date:        Period:        

Activity

2
Recursive Challenges

 In this sequence, the first term is 1,600. Create a rule that will produce this sequence.

Sequence First Term Rule

1600, 400, 100, 25, 6.25 1600

 In this sequence, the first term is 3. Create a rule that will make the fourth term 24.

Sequence First Term Rule

3, , , 24, 
3

 Create a recursive definition for a sequence that makes the second term 25 and the 
fourth term 1.

Sequence First Term Rule

, 25, , 1, 

3

4

5

24
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Name:                             Date:        Period:        

Activity

2
Recursive Challenges (continued)

Troy made a mistake when he created a recursive definition 
on the previous problem.

a  �� Discuss: How do you think Troy created this recursive 
definition?

b  What is something Troy can improve on?

Create a recursive definition for a sequence that makes the fourth term ‐40. Try to 
complete this challenge in different and interesting ways!

Sequence First Term Rule

, , , ‐40, 

, , , ‐40, 

, , , ‐40, 

6

7

Troy

, 25, , 1, 

First term: 49

Rule: Constant difference of −24

25
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Activity
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complete this challenge in different and interesting ways!

Sequence First Term Rule
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, , , ‐40, 

6

7
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Name:                             Date:        Period:        

Activity

3
Challenge Creator

 Now it’s your turn to design your own sequence challenge.

a  Make it!

• Write up to three terms anywhere in the sequence.

• Determine the first term and a rule that will complete your sequence.

My Sequence First Term Rule

, , , , 

b  Swap it!

• Share your three terms and where they are in the sequence with a partner. Keep your 
recursive definition a secret!

• Create a recursive definition that completes your partner’s sequence.

Partner’s Sequence First Term Rule

, , , , 

Partner’s Sequence First Term Rule

, , , , 

Partner’s Sequence First Term Rule

, , , , 

8
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Summary 1.03

We learned that a recursive definition of a 
sequence includes a first term and a rule.

�� Discuss: What’s a strategy for 
determining the recursive definition 
of a sequence that meets certain 
requirements?

Use the example if it helps with  
your thinking.

6 54

Synthesis9

12

There are several ways to define, or describe, a sequence. When you define a sequence 
recursively, you’re determining each term using the previous term. 

Here are some examples of recursive definitions for this sequence: 32, 16, 8, 4, 2, 1, 0.5.

First term: 32

Rule: Half of the previous 
term

First term: 32

Rule: Constant ratio of    1 — 
2

   

First term: 32

Rule: Multiply the previous 
term by 0.5

Algebra 1 Unit 1 Lesson 3 Synthesis | Summary
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Name:                           Date:        Period:       Practice 
1.03

Problems 1–2: Use the sequence    1 — 2   ,    1 — 4   ,    1 — 8   , . . .

1. Write a recursive de
nition for  
this sequence.

2. Write the next three terms of  
the sequence.

First term:

Rule:

3. Complete the recursive de
nition for each sequence.

Sequence A Sequence B Sequence C Sequence D

Sequence 2, 4, 6, 8, . . . 5, 7, 9, 11, . . . 50, 25, 0, ‐25, . . .    1 — 
3

   , 1, 3, 9, . . .

First Term

Constant 
Difference 

or Constant 
Ratio?

Rule

4. This sequence has a constant di�erence of 5. Fill in the missing terms.

, , 7, , 

Problems 5–6: Here is the start of a sequence: 1, 5, . . .

5. Write a rule and the next three terms the sequence could follow.

Rule:                Terms:

6. Write a different rule and the next three terms the sequence could follow.

Rule:                Terms:

7. Remy is studying this sequence: 20, , 80. They think the missing term could be less 
than the 
rst and third terms. Is Remy correct? Explain your thinking.

?

Algebra 1 Unit 1 Lesson 3  Practice
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Name:                           Date:        Period:       Practice 
1.03

8. A swimming pool is filling with water at a rate of 17 gallons per minute. The pool 
started with 100 gallons of water. Write a recursive definition to model the situation.

First term:                Rule:

9.  Test Practice Here are the first three stages in a floor tile pattern. Select the 
recursive definition that best models the situation.

A. First term: 4  Rule: Constant ratio of 3

B. First term: 1  Rule: Constant ratio of 2

C. First term: 4  Rule: Constant difference of 3

D. First term: 1  Rule: Constant difference of 2

10. Explain how you know that   √ 
_

 42    is between 6 and 7.

11. Determine the exact length of the unlabeled side.

12. Write each expression as a single power of 10.

Expression    107
 — 

103   102 · 105 100 · 109    105
 — 

100   

Single Power 
of 10

Algebra 1 Unit 1 Lesson 3  Practice
29

Spiral Review

4

7
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1.03
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Name:                           Date:         Period:       

Unit 1

Lesson

4

See the Sequence
Let’s compare sequences using tables  
and graphs.

Warm-Up
Here are two sequences.

a  Let’s watch an animation to see how the machines 
create the first four terms of each sequence.

b  What do you notice? What do you wonder?

I notice: I wonder:

1

50 75 100 125

3 6 12 24

30
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Model with Functions   Growth and Decay    F–LE.1.b, F–LE.2, SMP.3, SMP.5, SMP.8

Activity
Name:                             Date:        Period:        

Activity

1
Sequence Types

The top sequence changes by a constant difference. We  
call that an arithmetic sequence. The bottom sequence 
changes by a constant ratio. We call that a geometric 
sequence. Which do you think will have a greater 10th term?

A. The arithmetic sequence B. The geometric sequence

C. They will be the same D. Not enough information

Explain your thinking.

Sequences can be represented in multiple ways.

Recursive Definition Table Graph

First term: 50
Rule: Constant di�erence of 25

First term: 3
Rule: Constant ratio of 2

50

3 6 12 24

75 100 125

Term Arithmetic 
Sequence

Geometric 
Sequence

1 50 3

2 75 6

3 100 12

4 125 24

1 2 3 4 5
Term

Va
lu

e

0

50

100

Arithmetic Sequence
Geometric Sequence

a  �� Discuss What are the advantages and disadvantages of each representation?

b  Choose one representation. Explain how it could be used to help determine which 
sequence has the greater 10th term.

2

3

First term: 50
Rule: Constant di�erence of 25

First term: 3
Rule: Constant ratio of 2

50

3 6 12 24

75 100 125

31
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Name:                             Date:        Period:        

Activity

1
Sequence Types

The top sequence changes by a constant difference. We  
call that an arithmetic sequence. The bottom sequence 
changes by a constant ratio. We call that a geometric 
sequence. Which do you think will have a greater 10th term?

A. The arithmetic sequence B. The geometric sequence

C. They will be the same D. Not enough information

Explain your thinking.

Sequences can be represented in multiple ways.
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First term: 50
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First term: 3
Rule: Constant ratio of 2

50

3 6 12 24

75 100 125

Term Arithmetic 
Sequence

Geometric 
Sequence

1 50 3

2 75 6

3 100 12

4 125 24

1 2 3 4 5
Term

Va
lu

e

0

50

100

Arithmetic Sequence
Geometric Sequence

a  �� Discuss What are the advantages and disadvantages of each representation?

b  Choose one representation. Explain how it could be used to help determine which 
sequence has the greater 10th term.

2

3

First term: 50
Rule: Constant di�erence of 25

First term: 3
Rule: Constant ratio of 2

50

3 6 12 24

75 100 125
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Activity
Name:                             Date:        Period:        

Activity

1
Sequence Types (continued)

 a  Let’s see which sequence has the greater 10th term.

b  �� Discuss What do you notice about the graphs of the two sequences?

 a  Group together the cards that represent the same sequence.

Card A

Term Value

1 3

2 1

3 ‐1

4 ‐3

5 ‐5

Card B

Term Value

1 3

2 6

3 12

4 24

5 48

Card C

Term Value

1 3

2 1

3 3

4 1

5 3

Card D

2 3 4 51

-2

2

4

6

Term

Va
lu

e

0

Card E

2 3 4 51
-2

-4

-6

2

4

6

Term

Va
lu

e

0

Card F

2 3 4 51

30

20

10

40

50

Term

Va
lu

e

0

Sequence 1 Sequence 2 Sequence 3

First term: 3
Rule: Multiply the 
previous term by 2

First term: 3
Rule: Add ‐2 to the 
previous term

First term: 3
Rule: Alternate between 
3 and 1

b  �� Discuss: Is each sequence arithmetic, geometric, or neither?

4

5
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Activity
Name:                             Date:        Period:        

Activity

2
Make Your Own Sequences

You will use Screen 6 to complete this activity.

a  Create several different sequences and compare their tables and graphs. Then describe 
something that you found interesting or surprising.

b  Decide whether each statement is always, sometimes, or never true. Explain your 
thinking.

Statement
Always, 

Sometimes, 
Never

Explanation

When you graph an 
arithmetic sequence, 
the points lie on a line.

The graph of a 
geometric sequence 
curves upward.

The graph of a 
geometric sequence 
with a positive first 
term will stay above  
the x-axis.

c  Write a recursive definition of a sequence that meets each set of criteria.

Criteria Recursive Definition

Its graph lies on a horizontal line.

It approaches 0 but never reaches it.

Its 6th term is negative and 7th term is positive.

6

33
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Activity
Name:                             Date:        Period:        

Activity

2
Make Your Own Sequences (continued)

You’re invited to explore more.

Malik notices he can make an arithmetic sequence and a geometric sequence that have the same first  
two terms.

a  In the table, continue the sequence in two ways:  
assuming it is arithmetic and assuming it is geometric.

b  How long do you think it would take each sequence to  
reach 1,000?

7

Term Arithmetic 
Sequence

Geometric 
Sequence

1 8 8

2 12 12

3

4

5

34
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Synthesis

Summary 1.04

Sequences can be represented in multiple ways: as a list of numbers, in a table, on a graph, 
or with a recursive definition. In each representation, there are ways to identify whether the 
sequence is arithmetic, geometric, or neither.

• In a recursive definition, arithmetic sequences involve adding or subtracting and  
geometric sequences involve multiplying or dividing. 

• In a table, arithmetic sequences have a constant difference and geometric sequences have a 
constant ratio. 

• On a graph, arithmetic sequences are linear and geometric sequences are often curved, as shown below.

Arithmetic Geometric Neither

1

4
6

2

0

8
10
12
14
16
18

2 3 4 5
Term

Va
lu

e

1

4
6

2

0

8
10
12
14
16
18

2 3 4 5
Term

Va
lu

e

1

4
6

2

0

8
10
12
14
16
18

2 3 4 5
Term

Va
lu

e

Sequences can be represented in multiple ways.

�� Discuss: What are some clues that a 
sequence might be arithmetic? Geometric?

8

11

1

25

0

75

50

100

125

150

2 3 4 5 6 7 8
Term

Va
lu

e

6

18

54

162

2

3

4

1

Term Value

1

100

0

200

300

400

500

2 3 4 5 6 7 8
Term

Va
lu

e

First Term: 25
Rule: Add 20 to
the previous term.
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arithmetic sequence A sequence that changes by a constant difference. 

geometric sequence A sequence that changes by a constant ratio. 
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8
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1
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Term
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lu

e

6
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2

3

4

1
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e
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Name:                           Date:        Period:       Practice 
1.04

1. Determine whether each sequence is arithmetic, geometric, or neither.

Sequence 1000, 200, 40, 8 2, 4, 16, 256 10, 20, 30, 40 500, 100, 20, 4

Arithmetic, 
Geometric,  
or Neither

2. Complete each arithmetic sequence 
with its missing terms.

3. Complete each geometric sequence 
with its missing terms. 

-2, 4,  , 16,    , 5, 25,  , 625

11, 111,  ,  , 411 -1,  , -36, 216,  

 , 7.5, 10,  ,   10, 5,  ,  , 0.625

5,  , -13, -22,    ,  , -36, 108,  

Problems 4–6: Here are the graphs of two 
sequences.

4. For Sequence A, describe a way to produce 
a new term from the previous term.

5. For Sequence B, describe a way to produce 
a new term from the previous term.

6.  Test Practice Which of these is a 
geometric sequence? Explain your thinking.

Term Number

Va
lu

e 
of

 T
er

m

0

4

8

12

16

1 2 3 4 5

A
B

A
B
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Name:                           Date:        Period:       Practice 
1.04

7. Ahmed is trying to see how many times he can fold 
a piece of paper in half. The thickness of the piece of 
paper he starts with is 0.001 centimeters. How thick 
will the paper be after 10 folds?

8. Select all the sets of side lengths that form a right triangle. 

 □ A. 2, 3, 5  □ B.   √ 
_

 7   , 9,   √ 
_

 88    □ C.   √ 
_

 12   , 6,   √ 
_

 48   

 □ D. 4, 5,   √ 
_

 41    □ E. 4, 5, 9

9. If a line has a negative slope and contains the point (4, 6), which of these points could 
it also contain?

A. (7, 6) B. (3, 1) C. (6, 5) D. (5, 8)

10. Evaluate each expression.

Expression    (   1 — 
3

   )  
2

     (   1 — 
3

   )  
‐2

  

Value

11. What two whole numbers is   √ 
_

 60    between?

Explain your thinking.  

Spiral Review
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