
Keeping the Big Ideas 
at the Center

Content Connections

 Reasoning With Data CC1

 Exploring Changing QuantitiesCC2

 Taking Wholes Apart, Putting Parts TogetherCC3

 Discovering Shape and SpaceCC4

Each Big Idea falls under one or more Content 
Connections (CC1, CC2, CC3, and CC4). These 
Content Connections help organize and connect 
each set of grade-level Big Ideas and provide 
mathematical coherence across the grades. 

To help you ensure deep, active learning for all of your students, the California 
Mathematics Framework centers instruction around the investigation of grade-level Big 
Ideas. These Big Ideas enfold clusters of standards together and are connected to each 
other and to authentic real-world and mathematical contexts. By designing instruction 
around student investigations that are focused on a set of interconnected Big Ideas, 
students are able to link many mathematical understandings into a coherent whole. 
(Chapter 1, pages 15–17)

Support your students in thinking about mathematics  
as an integrated and connected set of Big Ideas, rather 
than isolated topics. 

Meet the Big Ideas for Mathematics I

Amplify Desmos Math California, Mathematics I is 
designed around the nine California Big Ideas for 
Mathematics l described in the California Mathematics 
Framework (Chapter 8, page 56). The Big Ideas are 
represented by circles of varying sizes, with the size 
of each circle indicating the relative importance of 
the Big Idea it represents. This is determined by the 
number of connections, represented by line segments, 
the Big Idea has with other Big Ideas. Big Ideas are 
considered to be connected to one another when 
they enfold two or more of the same standards. The 
color of each Big Idea indicates its associated Content 
Connection. (Chapter 1, page 15)

In Mathematics I, students spend the majority of 
their time investigating authentic problems that are 
structured to connect content standards, practice 
standards, and one or more Big Ideas. For more 
information about the development of the Big Ideas 
in Mathematics I, refer to the Progression of Big Ideas 
that precedes each sub-unit.

On the following pages, you can read more about the 
Mathematics I Big Ideas as outlined by the California 
Mathematics Framework (Chapter 8, pages 56–58) as 
well as how Amplify Desmos Math California develops 
each Big Idea and connects it to other Big Ideas.
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Modeling With FunctionsCC1

Build functions that model relationships between two quantities, including examples with inequalities; using units and di!erent 
representations. Describe and interpret the relationships modeled using visuals, tables, and graphs. This Big Idea is also 
categorized under CC2: Exploring Changing Quantities.  N-Q.1, N-Q.2, N-Q.3, A-CED.2, F-BF.1, F-IF.1, F-IF.2, F-IF.4, F-LE.5, S-ID.7, A-CED.1, 
A-CED.2, A-CED.3, A-SSE.1

Developing the Big Idea
Students develop this Big Idea across multiple units. In Unit 1, they use explicit expressions and 
recursive de#nitions for sequences to model real-world situations, preparing them to understand 
sequences as functions in a later unit. In Unit 2, students build and construct linear equations 
and inequalities to model mathematical and real-world relationships between two variables. They 
analyze and compare multiple representations of these relationships using tables, graphs, and 
equations. In Unit 3, students build and construct systems of linear equations and inequalities to 
model mathematical and real-world relationships between two variables, using the solutions to make 
recommendations and decisions. In Unit 4, they determine whether a relationship is a function and 
use tables, graphs, and equations to describe and compare the key features of linear and absolute 
value. They interpret the domain and range of a function in context, expressing and restricting them 
using compound inequalities. In Unit 5, students distinguish between situations that can be modeled 
by linear functions or exponential functions. They compare and contrast key features, such as a 
growth factor, using di!erent representations (equations, tables, and graphs). Students construct 
and interpret linear and exponential functions (growth and decay) that model real-world situations 
and data sets, assessing the #t of the function to the data. In Unit 7, students use correlation 
coe$cients and lines of #t to model relationships in real-world bivariate data, assessing the #t of 
linear models using residual plots.

Connecting to Other Big Ideas
 Comparing ModelsCC1

 Unit 1 (Practice Day 1),  
 Unit 2 (Lesson 8, Practice Day 1), Unit 3  
(Lesson 7), Unit 5 (Lessons 1, 3, 4, 7–13, 15, 
Practice Days 1–2), Unit 7 (Lesson 17,  
Practice Day 2)

 VariabilityCC1
 Unit 5 (Lessons 14, 15, Practice Day 2),  

Unit 7 (Explore, Lesson 17, Practice Day 2)

  Correlation and CausationCC1
 Unit 7 (Practice Day 2)

 Systems of EquationsCC2
 Unit 2 (Lessons 6–9,  

12–14, 16, 17, Practice Days 1–2), Unit 3  
(Lessons 7, 12, Practice Days 1–3), Unit 4  
(Lesson 7, Practice Day 1)

 Composing FunctionsCC3
 Unit 4 (Lessons 12, 14, 

Practice Day 2), Unit 5 (Lessons 7, 10)

 Building With TrianglesCC4
 Unit 3 (Lessons 13, 14, 

Practice Day 3)

 Transformations and CongruenceCC4
 Unit 3  

(Lessons 13–15, Practice Day 3)

Connecting to Number Sense
 Parallels Between Numbers and FunctionsNS

 Unit 1 
(Practice Day 1)

 Financial LiteracyNS
 Unit 2 (Lessons 9, 14, 16,  

Practice Day 2), Unit 3 (Lesson 9, Practice Day 3), 
Unit 5 (Lessons 11–13)

Spotlight on . . .
In Unit 4, Lesson 3, Activities 1 and 2, students 
work toward the Big Idea Modeling With Functions. 
They explore real-world relationships between two 
quantities using visuals, verbal descriptions, tables, 
and equations written in function notation. They 
construct functions to model these relationships 
and interpret the parameters of the functions they 
create within the context of the real-world situations.

Name:                             Date:        Period:        

Activity

1 Exploring Equations of Functions (continued)

 The factory also makes toy cats.

They use this diagram and function to determine where to 
place the cat’s eyes. All units are in inches, and x represents 
the distance between the eyes of the cat.

What does h(x) = 2x + 3 mean in this situation?

 Calculate the value of each function 
notation expression.

Expression Eye Height (in.)

h(5)

h(3)

h(7.5)

 Discuss: Why is it useful to write a function as an equation?

5

6

h(x)

x

h(x) = 2x + 3
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h(x) = 2x + 3

Name:                             Date:        Period:        

Activity

1 Exploring Equations of Functions

 A toy factory makes !re trucks in a 
variety of sizes.

The distance between the truck’s wheels 
is always half the length of  
the truck.

Complete the table to put wheels on the 

toy truck.

Truck Length 
(in.)

Wheel Distance 
(in.)

10

6

3

 Kanna wrote the function d(x) =    1 — 2   x to determine the wheel distance for a truck  
length of x.

a   Discuss: What does d(x) =    1 — 
2
   x mean? 

b  What is the value of d(7)? 

3

4
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Wheel distance = truck length1
2

Name:                             Date:        Period:        

Writing Equations of Functions (continued)

Activity

2

 Flamingo Frank is made by attaching a 
!amingo to legs at a speci"c height.

This height is determined by the width of  
the base.

Base Width (in.) Height (in.)

4 8.5

3 6.5

1 2.5

5.5 11.5

How can you determine the height for any base width?

  This machine assembles Flamingo Frank by attaching it to legs at a speci"c height. 
That height, f(x), depends on the width of the base, x. Write an equation for f(x).

You’re invited to explore more.

  Here are four "gures in a visual pattern. The number of tiles is a function of the  
"gure number.

Figure, n Number of 
Tiles, t(n)

1 3

2 6

4 18

6 38

Write an equation for t(n).

11

9

10

8.5 in.

3 in.

6.5 in.

4 in.

Figure 1

Figure 4 Figure 6

Figure 2
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Name:                             Date:        Period:        

Activity

2 Writing Equations of Functions

  Each toy cat needs a bow tie. 
The function b(x) determines 
the width of the bow tie, 
where x is the width of the 
base. All units are in inches.

a  Let’s see how the function 
b(x) = 4x works.

b  Change the equation  
b(x) = 4x to make bow ties 
that !t better.

  b(x) determines the width of the bow tie, where  
x is the width of the base.

Kimaya says that her function will produce a wider 
bow tie than Tariq’s function for any base width.

Is she correct? Circle one. 

Yes  No

Explain your thinking.

7

8
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b(4) = 16 b(3) = 12

b(5.5) = 22 b(9) = 36

x
inches

Kimaya

b(x) = 3x + 4
Tariqb(x) = 2x
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Keeping the Big Ideas at the Center (continued)

Comparing ModelsCC1

Construct, interpret, and compare linear, quadratic, and exponential models of real data, and use them to describe and 
interpret the relationships between two variables, including inequalities. Interpret the slope and constant terms of linear 
models, and use technology to compute and interpret the correlation coe$cient of a linear #t. This Big Idea is also categorized 
under CC2: Exploring Changing Quantities.  F-LE.1, F-LE.2, F-LE.3, F-IF.4, F-BF.1, F-LE.5, S-ID.7, S-ID.8, A-CED.1, A-CED.2, A-CED.3, A-SSE.1

Developing the Big Idea
Students develop this Big Idea across multiple units. In Unit 1, they construct explicit expressions 
and recursive de#nitions for sequences to model real-world situations, preparing them to understand 
sequences as functions in a later unit. In Unit 4, students explore linear functions using tables, 
graphs, and equations to describe and compare their key features. They construct and interpret 
functions to model real-world situations and interpret the slopes and constants within the context 
of the situations. In Unit 5, students distinguish between situations that can be modeled by linear 
functions or exponential functions. They compare and contrast key features, such as a growth factor, 
using di!erent representations (equations, tables, and graphs). Students construct and interpret 
linear and exponential functions (growth and decay) that model real-world situations and data sets, 
assessing the #t of the function to the data. In Unit 7, students use correlation coe$cients and lines 
of #t to model relationships in real-world bivariate data, assessing the #t of linear models using 
residual plots. 

Note: Quadratic functions are not part of the California Common Core State Standards for 
Mathematics for the Mathematics I course.

Connecting to Other Big Ideas

 Modeling With FunctionsCC1
 Unit 1 (Practice Day 1),  

 Unit 2 (Lesson 8, Practice Days 1–2), Unit 3 
(Lesson 7), Unit 5 (Lessons 1, 3, 4, 7–13, 15, 
Practice Days 1–2), Unit 7 (Lesson 17,  
Practice Day 2)

 Correlation and CausationCC1
 Unit 7 (Lessons 13,  

14, 19, Practice Day 2)

 VariabilityCC1
 Unit 5 (Lesson 15, Practice Day 2),  

Unit 7 (Lessons 14, 15, 17, 19, Practice Day 2)

 Systems of EquationsCC2
 Unit 2 (Lesson 8,  

Practice Days 1–2), Unit 3 (Lesson 7)

 Composing FunctionsCC3
 Unit 5 (Lessons 7, 10)

Connecting to Number Sense
 Parallels Between Numbers and FunctionsNS

  
Unit 1 (Practice Day 1)

 Financial LiteracyNS
 Unit 2 (Practice Day 2),  

Unit 5 (Lessons 11–13, Practice Day 2)

Spotlight on . . .
In Unit 7, Lesson 13, Activities 1–3,  
students connect the Big Ideas  
Comparing Models and Correlation  
and Causation. They analyze di!erent  
scatterplots, determine possible  
associations, and explore the r-value  
(correlation coe$cient) of linear  
associations.

Name:                             Date:        Period:        

Activity

1 Linear Associations and Scatter Plots (continued)

 When the points on a scatter plot follow a line, we say there is a linear association 
between x and y.

a  Here are some terms that describe linear associations.

b   Discuss: What does each term mean?

Strength

Weak
y

x

y

x

y

y

yyy

x

x

xxx

y y

x x

Strong
y

x

y

x

y

y

yyy

x

x

xxx

y y

x x

Direction

Negative
y

x

y

x

y

yyy

y

x

x

xxx

y y

x x

Positive
y

x

y

x

y

y

yyy

x

x

xxx

y y

x x

4
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Name:                             Date:        Period:        

Activity

2 The r-value

 The r-value is a number that measures the strength and direction of a linear 
association.

a  Here are three di"erent r-values:

r = - 0.7
y

x

  

r = 0  
y

x

  

r = 0.8

x

y

b  What do you notice and wonder about the r-value?

 Match each scatter plot to its r-value.

-0.99 -0.65 0.86 0.99

                   
y

x

           

y

x

y

x

           

y

x

5

6
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Name:                             Date:        Period:        

Activity

1 Linear Associations and Scatter Plots

 In Polygraph, you looked at di!erent  
scatter plots.

Now let’s use the digital activity to make 
your own!

a  Drag the sliders in the digital activity  
to make a scatter plot you like.

b  Describe your scatter plot.

 Here are the scatter plots Mio and Ayaan made.

Mio Ayaan

y

x

y

x

📊📊 Data Talk! How are they alike? How are they di!erent?

2

3

y

x
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Name:                             Date:        Period:        

Activity

3 Correlation Coefficient (continued)

 We can use the Desmos Graphing Calculator to calculate the correlation coe!cient 
(r-value) of data in a scatter plot.

Determine the correlation coe!cient of the second scatter plot.

9

You’re invited to explore more.

Use the digital activity to drag the sliders and see how the scatter plot changes.

a  What does the top slider control?

b  What does the bottom slider control?

10
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Name:                             Date:        Period:        

Correlation Coefficient

Activity

3

 The r-value is also known as the correlation coe!cient.

a   Discuss: What do you think correlation means?

b  Circle the scatter plot that has a greater correlation coe!cient. Revisit Problem 5 if it helps 
with your thinking.

A y

x

 

B y

x

Explain your thinking.

 Mio says Scatter Plot A has a greater 
correlation coe!cient because the slope 
of its line is larger.

What would you say to Mio to help her 
understand her mistake?

7

8
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Scatter Plot A
y

x

Scatter Plot B
y

x

VariabilityCC1

Summarize, represent, and interpret data. For quantitative data, use a scatter plot and describe how the variables are related. 
Summarize categorical data in two-way frequency tables and interpret the relative frequencies. This Big Idea is also categorized 
under CC2: Exploring Changing Quantities.  S-ID.5, S-ID.6, S-ID.7, S-ID.1, S-ID.2, S-ID.3, S-ID.4, A-SSE.1

Developing the Big Idea
Students develop this Big Idea across multiple units. In Unit 5, they model real-world population data 
using exponential growth functions and describe the #t of the model to the data. In Unit 7,  students 
distinguish between categorical data and quantitative data. They explore how to organize categorical 
data in two-way frequency tables and conditional relative frequency tables, interpreting the values 
they calculate in context and using that information to analyze situations and make decisions. 
Students analyze one- and two-variable data sets and visualize data using dot plots, histograms, 
and box plots, considering the bene#ts of each representation. They use statistics appropriate to 
the shape of the data to compare one-variable data sets (mean and standard deviation or median 
and IQR). Students investigate scatter plots and use lines of best #t and the correlation coe$cient to 
describe trends and make predictions, considering whether the relationship represents causation or 
correlation.

Connecting to Other Big Ideas
 Modeling With FunctionsCC1

 Unit 5 (Lessons 14, 15,  
Practice Day 2), Unit 7 (Explore, Lessons 17, 19, 
Practice Day 2)

 Comparing ModelsCC1
 Unit 5 (Lesson 15, Practice 

Day 2), Unit 7 (Lessons 14, 15, 17, 19, Practice  
Day 2)

  Correlation and CausationCC1
 Unit 7 (Lessons 14, 19, 

Practice Day 2)

Spotlight on . . .
In Unit 7, Lesson 14, Activities 1 and 2, students 
connect the Big Ideas Variability, Comparing Models, 
and Correlation and Causation. They use correlation 
coe$cients to analyze relationships between 
tree cover, average temperature, and income by 
describing trends and making predictions.

Name:                             Date:        Period:        

Activity

#
Activity

1 Tree Cover vs. Temperature (continued)

  Here is the correlation coe!cient (the 
r-value) of the data.

a  Based on the r-value, what kind of 
relationship is there between tree cover  
and temperature? Circle one.

Positive  Negative  No association

b  What is the strength of the relationship? 
Circle one.

Weak  Strong

 Laila wonders how other cities compare  
to Philadelphia.

Let’s look at other city data on the map.

 Discuss: What do you notice? What 
do you wonder?

4

5
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Activity

# Name:                             Date:        Period:        

Tree Cover vs. Temperature

Activity

1

 Laila talked to people in di!erent parts 
of Philadelphia to learn more about tree 
cover and temperature.

a  Let’s watch the data get collected.

b   Discuss: Based on this data, 
do you think there is a relationship 
between tree cover and temperature?

 📊📊 Data Talk! Here is some data from  
150 blocks in Philadelphia.

One of the coordinates is shown.

Describe what the coordinates tell you 
about that block.

2

3

Tree Cover (%)
Median High 

Temperature (°F)

43 78

88 74
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27 81
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Name:                             Date:        Period:        

Activity

#
Activity

2 Including Income (continued)

 The Philadelphia data has a correlation 
coe!cient of 0.406.

Here is some data about income and tree cover 
in Detroit.

Which could the r-value for Detroit be?

A. r = 0.35

B. r = 0.85

C. r = -0.35

D. r = -0.85

 At a neighborhood meeting, someone said:

It is unfair that lower income neighborhoods are 
hotter in Philadelphia. 

a  Does the data support the statement that lower 
income neighborhoods are hotter? 

b  What changes do you think should be made?

c  How might lower income neighborhoods and their communities bene"t from more trees 
being planted?

9
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Activity

# Name:                             Date:        Period:        

Including Income

Activity

2

 Temperature is one of many variables associated with tree cover.

What other variables do you think could be associated with tree cover?

 Laila wonders: Is there an association between income and tree cover?

a  Make a prediction: What kind of association do you expect between these variables?  
(E.g., weak positive or strong negative.)

b  Let’s look at the data.

 Discuss: Was your prediction correct?

 This graph shows the average income and  
the percentage of tree cover for 150 blocks  
in Philadelphia.

What does the r-value say about the 
association between income and tree cover?

6

7

8
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Correlation and CausationCC1

Explore data that highlights the di!erence between correlation and causation. Understand and use correlation coe$cients, 
where appropriate.  S-ID.9, S-ID.8, S-ID.7

Developing the Big Idea
Students develop this Big Idea throughout Unit 7. They investigate scatter plots that show 
relationships between two variables and reason about possible associations between the variables. 
They use lines of best #t to model linear associations, using the correlation coe$cient to describe 
trends and make predictions. Students explore data sets that show relationships between 
two variables and consider whether the relationship might represent causation or correlation, 
distinguishing between the two.

Connecting to Other Big Ideas

 Modeling With FunctionsCC1
 Unit 7 (Practice Day 2)

 Comparing ModelsCC1
 Unit 7 (Lessons 13, 14, 19, 

Practice Day 2)

 VariabilityCC1
 Unit 7 (Lessons 14, 19, Practice Day 2)

Spotlight on . . .
In Unit 7, Lesson 18, Activities 1 and 2, students connect  
the Big Ideas Correlation and Causation, Comparing  
Models, and Variability. They explore data that illustrates  
the di!erences between correlation and causation.

Name:                             Date:        Period:        

Activity

#
Activity

1 Correlation, Yes. But Causation? (continued)

7.  Here is a headline: Planting More Trees Can Increase Your Wealth.  
How could you rewrite the headline to suggest correlation but not causation? 

8.  📊📊 Data Talk! Here are two headlines  
for the same data.

A: Population Increases When Mayors Earn More

B: Mayor Salary Associated With City Population

Which headline do you think is more accurate? 

Explain your thinking.
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Activity

# Name:                             Date:        Period:        

Card Sort

Activity

2

You will use a set of cards. Each card has a headline about the relationship between  
two variables.

9. Sort the cards based on the type of relationship the headline is suggesting.

10. Select two cards. Read the article summaries for your headlines. Then answer: 
• Does the information in the summary support the headline? Explain your thinking.

• How could you rewrite the headline to make it more accurate?

Card Card 

Causation Correlation but Not Causation

967
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Activity

# Name:                             Date:        Period:        

Correlation, Yes. But Causation?

Activity

1

Here is data about Philadelphia neighborhoods that  
we studied in a previous lesson. 

2.  Describe the relationship between tree cover and 
median high temperature.

3.  Do you think one of the variables causes the other? 
If not, what else could be a!ecting the relationship? 
Explain your thinking.

4.  Here is a headline: Increasing Tree Cover Lowers Temperatures on City Blocks.  
Does the headline suggest causation? Explain your thinking. 

5.  Describe the relationship between tree cover  
and income. 

6.  Do you think one of the variables causes the other? 
If not, what else could be a!ecting the relationship? 
Explain your thinking.

965
Mathematics I Unit 7 Lesson 18 Activity 1

60

70

80

90

100

100 20 30 40 50 60 70 80 90 100

Tree Cover (%)

M
ed

ia
n 

H
ig

h 
Te

m
pe

ra
tu

re
 (°

F) r = -0.808r = -0.808

160000

120000

140000

100000

80000

60000

40000

20000

0 20 40 60 80 100
Tree Cover (%)

In
co

m
e 

($
)

r = 0.406r = 0.406

Systems of EquationsCC2

Students investigate real situations that include data for which systems of 1 or 2 equations or inequalities are helpful, paying 
attention to units. Investigations include linear, quadratic, and absolute value. Students use technology tools strategically to 
#nd their solutions and approximate solutions, constructing viable arguments, interpreting the meaning of the results, and 
communicating them in multidimensional ways. This Big Idea is also categorized under CC3: Taking Wholes Apart, Putting Parts 
Together.  A-REI.1, A-REI.3, A-REI.4, A-REI.5, A-REI.6, A-REI.7, A-REI.10, A-REI.11, A-REI.12, NQ.1, A-SSE.1

Developing the Big Idea
Students develop this Big Idea across multiple units. In Unit 2, they model real-world situations with 
one- and two-variable linear equations and inequalities, interpreting the meaning of the solution or 
solution region in context. In Unit 3, they write, graph, and solve systems of linear equations and 
systems of linear inequalities to represent constraints and model real-world problems, interpreting 
solutions in context. In Unit 4, students determine possible solutions for inputs and outputs 
of functions by solving equations and interpreting the results within the context of real-world 
situations. 

Note: Quadratic functions are not part of the California Common Core State Standards for 
Mathematics for the Mathematics I course.

Connecting to Other Big Ideas

 Modeling With FunctionsCC1
 Unit 2 (Lessons 6–9, 

12–14, 16, 17, Practice Days 1–2), Unit 3 (Lessons 
7, 12, Practice Days 1–3), Unit 4 (Lesson 7,  
Practice Day 1)

 Comparing ModelsCC1
 Unit 2 (Lesson 8, Practice 

Days 1–2), Unit 3 (Lesson 7)

 Building With TrianglesCC4
 Unit 3 (Practice Day 3)

 Transformations and CongruenceCC4
  

Unit 3 (Practice Day 3)

Connecting to Number Sense
 Financial LiteracyNS

 Unit 2 (Lessons 9, 14, 16,  
Practice Day 2), Unit 3 (Explore, Practice  
Days 2–3)

Spotlight on . . .
In Unit 3, Lesson 7, Activities 1 and 2, students 
connect the Big Ideas Systems of Equations and 
Modeling With Functions. They model and solve 
real-world situations and constraints involving city 
bus transportation con#gurations with systems 
of linear equations, using their solutions to make  
recommendations.

Name:                             Date:        Period:        

Activity

1 Seats and Handholds (continued)

Use this space to solve the systems of equations you wrote.

Configuration

y

x

Configuration

y

x
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Name:  Date:  Period: 

Activity

2 Making Recommendations

The MTA is considering using the new buses from Activity 1 for two existing bus lines.

Bus Line 1 Bus Line 2

• Route: Between the airport and parking
garage.

• Average time per person: 5 minutes

• Buses often have a large number of
people and their bags.

• Route: Along the main street of a
neighborhood.

• Average time per person: 15 minutes

• Popular stops include: the grocery store,
the laundromat, and the post o!ce.

7. Which con"guration would you recommend for Bus Line 1? Circle one.

Con"guration A Con"guration B Con"guration C Con"guration D

Explain your thinking.

8. Which con"guration would you recommend for Bus Line 2? Circle one.

Con"guration A Con"guration B Con"guration C Con"guration D

Explain your thinking.

9.  Discuss: What else should the MTA consider when choosing a con"guration
for a bus line?
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Name:  Date:  Period: 

Activity

1 Seats and Handholds

The Metropolis Transit Association (MTA) is deciding how many seats and handholds will 
be on their new buses. There are four con!gurations with di"erent ratios of seats and 
handholds. 

2. With your group, de!ne the variables in this situation.

x represents . . . y represents . . .

3. Choose two con!gurations and write a system of equations for them.

Con!guration A Con!guration B Con!guration C Con!guration D

Ratio 4 handholds for 
every seat

1 handhold for 
every seat

4 handholds for 
every 5 seats

1 handhold for 
every 7 seats

Space
• A bus has 240 sq. ft of space to !ll with seats and handholds.

• Each seat uses 4 sq. ft of space and each handhold uses 2 sq. ft of space.

System of 
Equations

4. Solve each of the two systems of equations that you wrote using any strategy.
Use the next page for your thinking.

5. With your group, come to an agreement on the solutions for each con!guration.

Con!guration A Con!guration B Con!guration C Con!guration D

Solution

6.  Discuss: What does each solution mean about the number of seats and handholds?
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seats,
handholds

seats,
handholds

seats,  
handholds

seats,  
handholds
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Keeping the Big Ideas at the Center (continued)

Composing FunctionsCC3

Build and explore new functions that are made from existing functions, and explore graphs of the related functions using 
technology. Recognize sequences are functions and are sometimes de#ned recursively.  F-BF.3, F-BF.2, F-IF.3

Developing the Big Idea
Students develop this Big Idea across multiple units. In Unit 4, they recognize that sequences (which 
they initially explored in Unit 1) represent functions and that these relationships can be de#ned 
recursively. Students write recursive de#nitions of sequences using function notation, including the 
Fibonacci sequence. In Unit 5, they investigate exponential functions, connecting the parameters 
of exponential equations to the situations they represent. They build and interpret exponential 
growth and decay functions to model real-world situations involving percent increase or decrease. 
Students connect the parameters of exponential functions to the situations they represent, including 
translated exponential functions. 

Connecting to Other Big Ideas

 Modeling With FunctionsCC1
 Unit 4 (Lessons 12, 14, 

Practice Day 2), Unit 5 (Lessons 7, 10)

 Comparing ModelsCC1
 Unit 5 (Lessons 7, 10)

Spotlight on . . .
In Unit 5, Lesson 10, Activities 1 and 2, students 
connect the Big Ideas Composing Functions, 
Modeling With Functions, and Comparing Models.  
They build new exponential functions from existing 
exponential functions to explore the e!ect on their 
graphs using technology.

Name:                             Date:        Period:        

Activity

1 Translations (continued)

To capture all of the stars, you may 
want to translate your function left 
or right. 

Use the activity to translate f(x) 
horizontally. 

Which function will translate f(x)  
12 units to the right? 

A. g(x) = 3 · 2x - 12

B. g(x) = 3 · 2(x - 12)

C. g(x) = 3 · 2(x + 12)

D. g(x) = 3 · 2x + 12

Explain your thinking. 

Change the function to capture all the stars.

Original function:

f(x) = 2(x)

Your function:

5

6

-4

4

8

12

16
y f(x) = 3 · 2x

-4-8 0 4 8 x

g(x) = 3 · 2(x + 5) g(x) = 3 · 2(x - 2)

8 x-8

4

8

12

y

-4 0 4
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Name:                             Date:        Period:        

Activity

1

You’ll use the digital activity for Problems 3–6.

To capture all of the stars, you may want to  
translate your function up or down.

Use the activity to translate f(x) vertically.

What do you notice? What do you wonder?

Change the function to capture all the stars.

Original function:

f(x) = 3 · 2x

Your function:

3

4

Translations

575
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⎛   ⎞
⎝   ⎠

⎛   ⎞
⎝   ⎠

⎛   ⎞
⎝   ⎠

-4

4

8

12
y

-4 0 4 8 12 16 x

f(x) = 3 ·  12
x

g(x) = 3 ·         + 51
2

x

g(x) = 3 ·         - 31
2

x⎛   ⎞
⎝   ⎠g(x) = 3 ·         - 31

2

x

⎛   ⎞
⎝   ⎠f(x) = 3 ·  12

x

⎛   ⎞
⎝   ⎠g(x) = 3 ·         + 51

2

x

-5

5

10

15

20
y

-5-10 0 5 x

Name:                             Date:        Period:        

Activity

Challenges (continued)

Activity

2

Create as many exponential functions as  
you need to capture all the stars.

Your functions:

Create as many exponential functions as  
you need to capture all the stars. 

Your functions:

10

11

4

8

12

y

-4-8 0 4 8 x

You’re invited to explore more.

 Challenge yourself to capture as many stars  
as you can!

Your functions:

12

4

8

12
y

0 4 8 12 x

 Activity 2
578
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4

8

12

y

-4-8 0 4 8 x

Name:                             Date:        Period:        

Activity

2 Challenges

Kiri wrote the function 
g(x) = 6 · 3(x + 4) - 2 to capture all the stars.

Will Kiri’s function capture all of the stars?  
Circle one. 

Yes    No    I’m not sure

Explain your thinking.

You’ll use the digital activity for Problems 8–12.

Here is Kiri’s function from the previous screen. Change the function to capture  
all the stars.

g(x) = 6 · 3(x + 4) - 2

Create as many exponential functions as you  
need to capture all the stars. 

We have included functions that may help  
you start. 

Original functions:

f(x) = 2 · (0.9)x + 6 {x < 9}

g(x) = 3 · (1.1)(x-5)

Your functions:

7

8

9

4

8

6

2

-4

-2

y

-4 -2-6 0 2 4 6 x

f(x) = 6 · 3x
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4

8

-4

-8

12

y

-4-8 0 4 8 x

Shapes in Structures CC4

Perform investigations that involve building triangles and quadrilaterals, considering how the rigidity of triangles and  
non-rigidity of quadrilaterals in%uences the design of structures and devices. Study the changes in coordinates and express  
the changes algebraically. This Big Idea is also categorized under CC3: Taking Wholes Apart, Putting Parts Together.  

 G-CO.6, C-CO.7, C-CO.8, G-GPE.4, G-GPE.5, G.GPE.7, F.BF.3

Developing the Big Idea
Students develop this Big Idea throughout Unit 6. They discover the rigidity of triangles through 
investigations, noting that when two triangles have the same side lengths, they are congruent – 
revealing that a triangle’s shape cannot be altered without altering the lengths of its sides. They 
explain the non-rigidity of quadrilaterals. Students use triangle rigidity to justify congruence 
between two triangles, using side-angle-side, angle-side-angle, and side-side-side triangle 
congruent theorems.

Connecting to Other Big Ideas

 Transformations and CongruenceCC4
  

Unit 6 (Lessons 8–14, 17, 22, Practice Days 2–3)

Spotlight on . . .
In Unit 6, Lesson 22, Activities 1 and 2, students 
connect the Big Ideas Shapes in Structures and 
Transformations and Congruence. They explore the 
side-side-side triangle congruence theorem which 
demonstrates triangle rigidity.

Name:                             Date:        Period:        

Activity

1 Three Sides to Every Story? (continued)

Here are triangles CAT and DOG. 
Which will transform triangle CAT onto triangle 
DOG?

A. Rotate triangle CAT counterclockwise around 
point C by angle ACG.

B. Translate triangle CAT along segment OG until 
point A is taken to point G. Then rotate C'A'T' 
clockwise around point G by angle OGT.

C. Re!ect triangle CAT across line DO.

D. Rotate triangle CAT clockwise around point  
A by angle CAG.

Explain how you know these triangles are congruent to each other.

Is it possible to draw two triangles with the given information that are not congruent to 
each other? Explain your thinking.

4

5

TG

D = CD = C

O = AO = A

Mathematics I Unit 6 Lesson 22 Activity 1
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Name:                             Date:        Period:        

Activity

1

Triangles CAT and DOG are drawn so that they have the following properties:

• Side CA is congruent to side DO.

• Side AT is congruent to side OG.

• Side CT is congruent to side DG. 

 Describe a sequence of rigid transformations that takes △CAT onto △DOG.

What do you know about the relationship between angle C and angle D?

2

43

Three Sides to Every Story?

D G

O

C

T

A

Mathematics I Unit 6 Lesson 22 Activity 1
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Name:                             Date:        Period:        

Activity

1 Which Triangles Are Congruent? (continued)

Activity

2

Determine if enough information is provided to prove the pairs of triangles are congruent.  
Explain your thinking.

 A rigid transformation moves △PQR so that side P′Q′ aligns with side TU, side Q′R′ aligns 
with side UV, and side P′R′ aligns with side TV. Is Triangle PQR congruent to △TUV?

 Side AB is congruent to side LM. Side BC is congruent to side LN. Is △ABC ≌ △LMN?

 Angle F is congruent to angle J. Side DF is congruent to side HJ. Side EF is congruent to 
side IJ. Is △DEF ! △HIJ?

8

9

10

Mathematics I Unit 6 Lesson 22 Activity 2
806

Activity

1 Name:                             Date:        Period:        

Which Triangles Are Congruent?

Activity

2

Ava incorrectly believes triangle ART is congruent to triangle GYM.

  Discuss: 

• Why might Ava have thought these  
triangles are congruent?

• What question could you ask Ava to help her understand that △ART is not congruent to △GYM?

 Use the coordinates to justify that △ART and △GYM are not congruent triangles.

6

7

M(-4, 5)M(-4, 5)

y

x-5

5

0 5

-5

G(-5, 1)G(-5, 1)
Y(-1, 2)Y(-1, 2)

R(5, 0)R(5, 0)

T(3, 4)T(3, 4) A(7, 4)A(7, 4)

Mathematics I Unit 6 Lesson 22 Activity 2
805
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Building With TrianglesCC4

Investigate with geometric #gures, constructing #gures in the plane, relating the distance formula to the Pythagorean Theorem, 
noticing how areas and perimeters of polygons change as the coordinates change. Build with triangles and quadrilaterals, 
noticing positions and movement, and creating equations that model the changing edges using technology. This Big Idea is also 
categorized under CC3: Taking Wholes Apart, Putting Parts Together.  G-GPE.4, G-GPE.5, G-GPE.6, GPE.7, F-LE.1, F-LE.2, A-CED.2

Developing the Big Idea
Students develop this Big Idea throughout Unit 3. They investigate geometric #gures in the 
coordinate plane and use the Pythagorean theorem to derive the distance formula between 
two points on the coordinate plane. They attend to precision when using the distance formula 
to determine the length of segments. Students move on to explore and determine the area and 
perimeter of polygons whose vertices are plotted on the coordinate plane and notice how these 
measures change as the coordinates change. They build using triangles and quadrilaterals and 
write equations of parallel lines and re%ect on how their equations guarantee quadrilateral shapes. 
Students apply their understanding to use a %oor plan, coordinate grid, and the distance formula 
to determine the dimensions of a restaurant. They decompose the %oor plan into a triangle and 
rectangle to #nd the area of both the dining room and the waiting area to determine the capacity 
of the restaurant. They also determine the perimeter of the interior of both areas to determine the 
amount of lighting needed. 

Connecting to Other Big Ideas

 Modeling With FunctionsCC1
 Unit 3 (Lessons 13, 14, 

Practice Day 3)

 Systems of EquationsCC2  Unit 3 (Practice Day 3)

 Transformations and CongruenceCC4
  

Unit 3 (Lessons 13, 14, Practice Day 3)

Connecting to Number Sense
 Financial LiteracyNS

 Unit 3 (Practice Day 3)

Spotlight on . . .
In Unit 3, Lesson 16, Activities 1 and 2, students work 
toward the Big Idea Building With Triangles. They use the 
Pythagorean theorem to determine the length of a line 
segment and use the repeated calculations to generalize 
the distance formula that can be used to determine 
the length of any line segment graphed in the  
coordinate plane.

Name:  Date:  Period: 

Activity

1 Segment Length  (continued)

5. Write an equation to determine the length of the segment connecting point (-2, -5)
to point (x, y).

6. Pilar wrote an equation to determine the length of the segment connecting point
(-2, -5) to point (x, y). Some of her work is correct and some of her work is incorrect.

c  Explain what Pilar did well.

c  Explain what you think is incorrect about Pilar’s work.

c  What question could you ask Pilar to help her correct her work?

7. Suppose you have a line segment with endpoints A(x1, y1) and B(x2, y2).

Determine the length of segment AB.

342
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Name:  Date:  Period: 

Activity

2 Determining Distance

8. Determine the length of the segment that
connects point A at (0, 9) to point B at (3, 3).
Show your thinking. Use the grid if it helps.

9. Melanie found the incorrect
length of the segment that
connects point D at (-7, 2) to
point E at (1, 4).

a  Discuss: What did Melanie do well? What is correct about her work?

b  Discuss: Describe the mistake in Melanie’s work.

c Determine the correct length of segment DE.

d  What advice would you give Melanie to help her prevent mistakes like  
this one?

10. Find the length of the segment that connects point W(-3.5, -2) to point
Z(-6, -4). Show your thinking.

5 10

5

-5

-10

10
y

0-10 -5 x

Melanie’s work:

Length of segment DE =   √ 
___

  (1 - 2)2 + (-7 - 4)2   
=   √ 
__
(-1)2 + (-11)2   

=   √ 
__

 1 + 121   

=   √ 
_

 122   
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Activity
Name:                             Date:        Period:        

Activity

1 Segment Length

3. Here are three points: A(6, 10) and B(6, 27) and C(2, 10).

a   Discuss:  What do you notice? What do you wonder?

b  Determine the length of the following segments.

Use the coordinate grid if it helps with  
your thinking.

4. Determine the length of the segment that connects the 
point (3, 1) to point (-2, -5).

(-2, -5)

(3, 1)

2 4

2

-2

-4

y

0-4 -2 x

(-2, -5)

(3, 1)

 Activity 1
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Segment Length of Segment

AB

AC

BC

10 20 30

10

20

30
y

0 x

Transformations and CongruenceCC4

Explore congruence of triangles, including quadrilaterals built from triangles, through geometric constructions. Investigate 
transformations in the plane. Use geometry software to study transformations, developing de#nitions of rotations, re%ections, 
and translations in terms of angles, circles, perpendicular lines, and parallel lines. Express translations algebraically.   

 G-CO.1, G-CO.2, G-CO.3, G-CO.4, G-CO.5, G-CO.12, G-CO.13, G-GPE.4, G-GPE.5, G.GPE.7, F-BF.3

Developing the Big Idea
Students develop this Big Idea across multiple units. In Unit 3, they use translations and rotations to 
explore, understand, and prove the slope criteria for parallel lines and perpendicular lines. Students 
make sense of how translations create parallel lines and algebraically show that parallel lines have 
the same slope. They investigate the e!ects of a 90° rotation on corresponding segments in a pre-
image and image to discover that perpendicular lines have opposite reciprocal slopes. In Unit 6, 
they precisely de#ne and construct rigid transformations using digital and physical construction 
tools, beginning by considering strategic uses of circles to measure equal distances. They apply 
their construction knowledge and skills to construct more complex #gures. Students perform 
transformations o! of a grid and precisely construct them using a variety of construction tools, 
such as tracing paper, compass and straightedge, and dynamic geometry software. They specify 
and perform sequences of transformations to move one #gure onto another, making connections 
between sequences of rigid transformations between two #gures and their corresponding parts. 
Students construct arguments for why certain segments or angles are congruent and attend to 
precision when determining if two triangles are congruent. They then use rigid transformations to 
understand that the side-side-side triangle congruence theorem is true. They apply SAS, ASA, and 
SSS triangle congruence theorems to prove two triangles are congruent.

Connecting to Other Big Ideas

 Modeling With FunctionsCC1
 Unit 3 (Lessons 13–15, 

Practice Day 3)

 Systems of EquationsCC2  Unit 3 (Practice Day 3)

 Building With TrianglesCC4
 Unit 3 (Lessons 13, 14, 

Practice Day 3)

 Shapes in StructuresCC4
 Unit 6 (Lessons 8–14,  

17, 22, Practice Days 2–3)

Connecting to Number Sense
 Financial LiteracyNS

 Unit 3 (Practice Day 3)

Spotlight on . . .
In Unit 6, Lesson 11, Activities 1 and 2, students work 
toward the Big Idea Transformations and Congruence. 
They use circles to visualize the path of a point during a 
rotation and develop a precise de#nition for rotations in 
terms of angle measures and lengths of line segments.

Name:                             Date:        Period:        

Activity

Equilateral Images (continued)
1

6.   Rotate !ABC around any point except points A, B, or C. Make sure every vertex in the 
image is on a labeled point.

M N

D

A1

LZ O

EKY P

F Q

RGH

S

I

T

W

JX

UV

AB

C

7. Describe your rotation.

8. Meet with a partner and read your description. Do not show them your paper!  
Perform the rotation that matches your partner’s description.

M N

D

A1

LZ O

EKY P

F Q

RGH

S

I

T

W

JX

UV

AB

C
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Name:                             Date:        Period:        

Activity

1 Equilateral Images

2. Rotate !ABC around point A, point B, or point C.

D

E

F

L

C

A

G

K

B

H

J

I

What’s the relationship between the center of rotation, a point, and that point’s image after 
the rotation? 

3.  Write a !rst draft of a description of your rotation.

4. Meet with a partner and read your description. Do not show them your paper!  
Perform the rotation that matches your partner’s description.

D

E

F

L

C

A

G

K

B

H

J

I

5. Write a second draft that is stronger and clearer.
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Name:                             Date:        Period:        

Activity

2 Partner Problems (continued)

Column A Column B

11. Rotate quadrilateral ABCD 
counterclockwise around point A  
by ∠BAE. 

B

A

E

C

Dl

m

Re!ect quadrilateral ABCD over line m, 
then over line l. 

B

A

E

C

Dl

m

12. Re!ect !ABC over line m, then  
over line l.

l

m

C

A

B

O

Rotate !ABC clockwise around point O 
by ∠COD.

l

m

C

A

B

O
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Name:                             Date:        Period:        

Activity

2 Partner Problems

Decide with a partner who will complete Column A and who will complete Column B. 

After each problem, compare your images. Discuss whether the !nal transformed !gures are in 
the same location.

Column A Column B

Rotate square ABCD clockwise around 
point Z by ∠AZP so that point A goes  
to point P.

CZA

B

D

P

Rotate square ABCD clockwise around 
point Z by ∠DZS so that point D goes  
to point S.

CZA

B

D

S

Re!ect "ABC over line l. 

B

A
l

D

C

Rotate "ABC counterclockwise around 
point A by ∠BAD. 

B

A

D

C

9.

10.
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