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Meet the Big Ideas for Algebra 1

Amplify Desmos Math California, Algebra 1 is 
designed around the six California Big Ideas for 
Algebra 1 described in the California Mathematics 
Framework (Chapter 8, page 39). 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 Algebra 1, 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 Algebra 1, 
refer to the Progression of Big Ideas that precedes 
each sub-unit.

On the following pages, you can read more about 
the Algebra 1 Big Ideas as outlined by the California 
Mathematics Framework (Chapter 8, pages 39–42) as 
well as how Amplify Desmos Math California develops 
each Big Idea and connects it to other Big Ideas.

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

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)

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. 
(Chapter 1, page 24) 

Support your students in thinking about 
mathematics as an integrated and connected 
set of Big Ideas, rather than isolated topics. 
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Model With FunctionsCC1

Investigate data sets by table and graph and using technology; !t and interpret functions to model the data between two 
quantities. Interpret information from the functions, noticing key features and symmetries. Develop understanding of the meaning 
of the function and how it represents the data that it is modeling; recognizing possible associations and trends in the data – 
including consideration of the correlation coe"cients of linear models. 

•  Students can disaggregate data by di#erent characteristics of interest (populations for example), and compare slopes to examine questions of fairness and 
bias among groups.

•  Students have opportunities to consider how to communicate relevant concerns to stakeholders and/or community members.
•  Students can identify both extreme values (true outliers) and data errors, and how the inclusion or exclusion of these observations may change the function 

that would most appropriately model the data.

This Big Idea is also categorized under CC4: Discovering Shape and Space.  
 F-IF.1, F-IF.2, F-IF.4, F-IF.5, F-IF.6, F-IF.7, F-IF.8, F-IF.9, F-BF.1, F-BF.2, F-BF.4, F-LE.1, F-LE.2, S-ID.5, S-ID.6, S-ID.7, S-ID.8, S-ID.9

Developing the Big Idea
Students develop this Big Idea across multiple units. In Unit 1, they prepare to understand sequences 
as functions in a later unit. In Unit 3, 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. 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 functions. In Unit 6, students construct and interpret linear 
and exponential functions that model real-world situations and data sets, assessing the !t of the function 
to the data. In Unit 7, they investigate situations that are modeled by quadratic functions, noticing key 
features and symmetries. Students move on to use quadratic functions to model real-world situations, 
make predictions, and solve problems. In Unit 8, they interpret key features of quadratic equations written 
in factored, standard, and vertex form, and understand the meaning of the vertex of a quadratic function 
within the context of the real-world situation the function models.

Connecting to Other Big Ideas

 Investigate DataCC1
 Unit 3 (Lessons 1, 19)

 Function InvestigationsCC2
 
Unit 3 (Lessons 1–3),  

Unit 4 (Lessons 1–12, 14, 15, 17),  
Unit 6 (Lessons 3, 4, 9, 16, 17),  
Unit 7 (Lessons 4, 5, 13–15, 18),  
Unit 8 (Lesson 13)

 Systems of EquationsCC2  Unit 4 (Lesson 7)

 Features of FunctionsCC2  Unit 4 (Lesson 14),  
Unit 6 (Lessons 3, 8, 13), Unit 7 (Lessons 4, 
5, 10, 13–15), Unit 8 (Lesson 13)

 Growth and DecayCC3
 Unit 1 (Lessons 4, 5, 7),  

Unit 4 (Lessons 6, 8, 12, 14),  
Unit 6 (Lessons 3, 4, 8, 9, 13, 16, 17),  
Unit 7 (Lessons 4, 5, 13, 18)

Connecting to Number Sense
 Real and Complex Number SystemsNS

  
Unit 6 (Lesson 11)

 Financial LiteracyNS
 Unit 6 (Lessons 11, 13),  

Unit 7 (Lesson 13)

Spotlight on . . .
In Unit 7, Lesson 18, Activities 1–3, 
students connect the Big Ideas 
Model With Functions, Function 
Investigations, and Growth and Decay. 
They analyze data sets involving world 
diseases and select linear, quadratic, 
or exponential functions to model the 
data, using those functions to make 
predictions and answer questions.

Name:                             Date:        Period:        

Activity

1 Modeling Polio (continued)

Here are three potential models for the number of polio cases from 1945–1960.

a  Circle the model type you picked in Problem 4.

Linear Exponential Quadratic
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b  What did your model get right about the number of polio cases? What did it get wrong?

5
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Name:                             Date:        Period:        

Activity

1 Modeling Polio

Imagine living in the U.S. in the 1940s. 

One common disease was polio, which  
caused paralysis and was incurable.

Here is some data about polio.

What do you notice? What do you wonder?

I notice:

I wonder:

One wondering might have been: How  
many people will continue to get polio?

Here are three models of the data  
from 1920 to 1944.

a  Look at each model.

b   Discuss: How are the models alike?  
How are they di!erent?

Which model do you think will be most helpful for predicting polio cases after 1945?

A. Linear B. Exponential C. Quadratic

How many thousands of polio cases do you think there were in 1960?
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Name:                             Date:        Period:        

Activity

2 Making Predictions (continued)

Di!erent functions can be useful for  
modeling di!erent parts of this data.

a  Graph a quadratic function that is  
di!erent from Ava’s and "ts some  
of the data well.

b  Highlight the interval where your  
model is most useful.

The British statistician George Box once said:

All models are wrong, but some are useful.

 Discuss: Explain how the models are wrong and useful.
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Name:                             Date:        Period:        

Activity

2 Making Predictions

  Ava thinks this quadratic function will be  
useful for predicting missing values for  
some of the data: 

f(x) = 0.11(x - 13.3)2 + 4

x represents the number of years  
since 1920.

How many polio cases does the model  
predict there were in 1947?

 Ava says she can use the model to accurately estimate the number of polio cases  
in 1953.

Do you agree? Circle one.

Yes     No     I’m not sure

Explain your thinking.

 Ava noticed that her model only "ts the data for some of the years.

a  In the graph above, highlight a domain where you think this model is a good "t.

b  Explain why Ava would not want to use her model to predict the missing data for 1925 or 
for 1957.
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Name:                             Date:        Period:        

Activity

3 Modeling Other Diseases

You’ll use the digital activity for Problems 11–12

  Here are data sets for other diseases.

Tuberculosis Guinea Worm
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Look at the graph of each data set. Then choose one to explore further.

11
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Investigate DataCC1

Represent data from two or more data sets with plots, dot plots, histograms, and box plots, comparing and analyzing the 
center and spread, using technology, and interpreting the results. Interpret and compare data distributions using center 
(median, mean) and spread (interquartile range, standard deviation) through the use of technology.

•  Students have opportunities to explore and research a topic of interest and meaning to them, using the statistical methods, tools, and representations.
• Have students consider how di#erent, competing interpretations can be made from di#erent audiences, histories, and perspectives.
• Allow students to develop follow-up questions to investigate, spurred by the original data set.

This Big Idea is also categorized under CC4: Discovering Shape and Space.  S-ID.1, S-ID.2, S-ID.3, S-ID.6

Developing the Big Idea
Students develop this Big Idea throughout Unit 3. They analyze data sets 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 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
 Model With FunctionsCC1

 Unit 3  
(Lessons 1, 19)

 Function InvestigationsCC2
 Unit 3  

(Lessons 1, 13–19)

Spotlight on . . .
In Unit 3, Lesson 10, Activities 1–3, 
students work toward the Big Idea 
Investigate Data. They analyze data from two 
data sets represented in dot plots and box 
plots, comparing the centers and spreads 
and interpreting them within the context 
of the real-world situations. In Activity 3, 
students choose statistics appropriate to the 
shape of the data set to answer questions.

Name:                             Date:        Period:        

Activity

1 Box Plots and Races (continued)

 Professor Cho wants to give an award for  
Most Consistent Race Car.

To do this, they look at the middle half of  
each car’s data.

Select one question to answer:

A. Do you think Abena’s or Mariam’s race car  
is more consistent? Why?

B. Why might Professor Cho look at only the 
middle half of the data?

C. How might Professor Cho measure the middle 
half of the data?

5

0 6

Car Distances (in.)

12 3018 24

0 6 12 3018 24

Abena

Mariam
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Name:                             Date:        Period:        

Activity

1 Box Plots and Races

 Abena launched her car 12 times.

Let’s watch how the dot plot of Abena’s data is 
made into a box plot.

What do you think are the advantages of each 
representation?

Dot plot:

Box plot:

 Professor Cho is giving out some racing 
awards to their class.

 Discuss:

• What awards do you think they should  
give out?

• For each award you come up with, who  
would win between Abena and Mariam?
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Abena’s Car Distances (in.)

Min.

12 3018 24

Q1 Median

Q3

Max.

0 6

Car Distances (in.)

12 3018 24

0 6 12 3018 24

Abena

Mariam
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Name:                             Date:        Period:        

Interquartile Range (continued)

Activity

2

 Help Professor Cho give out the award for Most Consistent Race Car.

DeAndre

1260 18 3024
Car Distances (in.)

Marcela

1260 18 3024
Car Distances (in.)

Habib

1260 18 3024
Car Distances (in.)

a  Determine the IQR for each student’s data.

Student IQR (in.)

Abena 10

Mariam 5

DeAndre

Marcela

Habib

b  Who do you think Professor Cho will give the award to? Circle one.

Abena   Mariam   DeAndre   Marcela   Habib

Explain your thinking.

8
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Name:                             Date:        Period:        

Activity

2 Interquartile Range

 One way to measure the middle half of a data 
set is to use the interquartile range (or IQR).

IQR is a statistic that measures the spread of  
a data set.

The middle half of Abena’s distances are 
between 17 and 27 inches, so the IQR of her  
data is 10 inches.

What is the interquartile range (IQR) of  
Mariam’s data?

 Standard deviation and IQR are statistics that 
measure the spread of a data set.

Which statistic is a more appropriate  
measure of the spread of Mariam’s data?  
Circle one.

IQR   Standard deviation

Explain your thinking.
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Standard deviation: 8.12 in.
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Car Distances (in.)

10

0 6 12 3018 24

0 6 12 3018 24

Abena

Mariam

 

Name:                             Date:        Period:        

Activity

3 Which Statistic?

 Here is the data for three new cars.

Which statistic would you use to answer 
each of the following questions?

Question Statistic

Which car had the best 
individual launch?

Which car was the 
most consistent?

Which car typically 
traveled the farthest 
distance?

 Which car would you give the Best Overall Car award to? Circle one.

Car A   Car B   Car C

Use vocabulary from this unit to justify your thinking.

9

10

Mean

Median Maximum

Minimum IQR

Standard Deviation

0 6

Car Distances (in.)

Car A

Car B

12
3018 24

0 6 12
3018 24

Car C

0 6 12
3018 24

You’re invited to explore more.

Range and IQR are both measures of spread. 

Here is a box plot with an IQR of 7 and a range of 10.

Can you make a second box plot with the following 
features? Select all the box plots that are possible  
to create.

 □ A. A smaller IQR and larger range
 □ B. A larger IQR and smaller range
 □ C. An IQR of 10 and a range of 7
 □ D. An IQR of 0 and a large range

11

0 5 10 15 20

IQR: 7

0 5 10 15 20

Range: 10
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Keeping the Big Ideas at the Center (continued)

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. 

 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, N-Q.1, A-SSE.1, F-LE.1, F-LE.2

Developing the Big Idea
Students develop this Big Idea across multiple units. In Unit 2, they revisit strategies for solving one-
variable equations including using inverse operations and making moves that keep the equation balanced. 
They justify whether a one-variable equation has one solution, no solution, or in!nitely many solutions 
– which will aid them when they explore systems of equations in an upcoming unit. Students move on to 
investigate real-world situations that can be represented by two-variable equation linear models, paying 
attention to units as they interpret the meaning of the variables, including the intercepts of the graphs 
of equations in two-variables. They wrap up Unit 2 by modeling constraints of situations using one- and 
two-variable linear inequalities and absolute value equations and inequalities. Students use technology to 
graph inequalities and interpret the solutions and the solution region within context. They consider how 
inequalities that represent constraints of real-world situations can be used to analyze issues in society 
and make decisions. 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. In Unit 5, 
students explore what the solution to a system of equations means using tables, graphs, and equations. 
They investigate and solve systems of linear equations using both graphing and algebraic strategies, such 
as elimination and substitution, and interpret solutions in context. Students compare these strategies and 
strategically choose which one to use, based on the structure of the equations in the system. They move 
on to model constraints in real-world problems by writing and solving systems of linear equations and 
interpret solutions in context. Students then graph systems of linear inequalities, by hand and by using 
technology, in order to identify solutions. They explain how to determine the solution region to a system of 
linear inequalities and interpret solutions in context. Students write systems of inequalities to represent 
constraints and use them to solve problems. They use systems of equations to meet !nancial and other 
constraints in the contexts of quilting and community meal preparation. In Unit 8, students explore a 
variety of strategies to solve quadratic equations, such as the zero-product property, reasoning, graphing, 
completing the square, and the quadratic formula. They wrap up Unit 8 by investigating and solving a 
system of linear and quadratic equations.

Connecting to Other Big Ideas
 Model With FunctionsCC1

 Unit 4 (Lesson 7)

 Function InvestigationsCC2
 
Unit 2 (Lessons 7,  

14–16), Unit 4 (Lesson 7),  
Unit 5 (Lessons 6, 7, 10–12) 

 Features of FunctionsCC2
 Unit 8 (Lesson 7)

 Growth and DecayCC3
 Unit 2 (Lessons 7, 15),  

Unit 5 (Lesson 6), Unit 8 (Lesson 16)

Connecting to Number Sense
 Financial LiteracyNS

 Unit 2 (Lessons 7, 8, 13, 15)

Spotlight on . . .
In Unit 5, Lesson 6, Activities 1–3, 
students connect the Big Ideas 
Systems of Equations, Function 
Investigations, and Growth and 
Decay. They investigate a real-
world situation involving city 
development and green space, 
using systems of linear equations 
to model the situation. They solve 
the systems to answer questions 
within context.

Name:                             Date:        Period:        

Activity

1 Apartments and Green Space (continued)

Algebra 1 Unit 5 Lesson 6 Activity 1
598

5. Here is incomplete work from three students who were solving the system. With 
your group, identify the strategy each student is using to solve the system and then 
complete the strategy. 
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g + 2a = 14

0.2g + 0.8a = 4

a-intercept g-intercept
(0) + 2a = 14 g + 2(0) = 14

a = 7 g = 14
(0, 7) (14, 0)

Jamal

-0.2 • (g + 2a = 14)
0.2g + 0.8a = 4

-0.2g + -0.4a = -2.8
0.2g + 0.8a = 4+

      

Angela

g + 2a = 14
0.2g + 0.8a = 4

0.2(14 - 2a) + 0.8a = 4
2.8 - 0.4a + 0.8a = 4

g = 14 - 2a

-2a -2a

6. In your group, compare your solutions and work together to revise any mistakes.

 Discuss: 

• What strategy did the student start with?

• How did you complete the strategy? 

7. What does the solution represent about the Metropolis building project?

     
    

Name:                             Date:        Period:        

Activity

1 Apartments and Green Space

Algebra 1 Unit 5 Lesson 6 Activity 1
597

Metropolis won a grant of 4 million dollars to develop 14 plots of unused land. They want 
to use all of the money and build on every plot. 

Proposal 1: They can build an apartment building on two plots of land for $800,000 and 
green space on one plot of land for $200,000.

Here are two equations about this situation.

2a + g = 14

0.8a + 0.2g = 4

• a is the number of apartments.

• g is the number of green spaces.

4. Show or explain how each part of these equations connect to the situation.

 

Name:                             Date:        Period:        

Activity

2 Houses and Green Space

Algebra 1 Unit 5 Lesson 6 Activity 2
599

Metropolis won a grant of $4 million to develop 14 plots of unused land. They want to use 
all of the money and build on every plot. 

Proposal 2: They can build a house on a plot of land for $500,000 and green space on a 
plot of land for $200,000.

Here are two equations about this situation.

h + g = 14
0.5h + 0.2g = 4

• h is the number of houses.

• g is the number of green spaces.

8. Solve this system graphically and symbolically.

Graphically Symbolically

9. What does your solution tell you about the city’s plan to develop the land?

10. Which solving strategy did you prefer? Explain your thinking.

     

 

Name:                             Date:        Period:        

Activity

3 Comparing Proposals

Algebra 1 Unit 5 Lesson 6 Activity 3
600

11. Metropolis City Council is deciding between Proposal 1 and Proposal 2. Use 
the solutions to the linear systems from Activities 1 and 2 to design maps of 
neighborhoods that meet the constraints for Proposal 1 and Proposal 2.

Proposal 1: Apartments and Green Space

Mark the location of each apartment building, A, and each plot of green space, G.

Proposal 2: Houses and Green Space

Mark the location of each house, H, and each plot of green space, G. 

12. Compare your Metropolis proposals.

 Discuss: What are some advantages and disadvantages of building 
houses versus apartments? Consider the needs of community members and 
environmental e!ects.
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Function InvestigationsCC2

Students investigate data sets by table and graph and using technology; such as earthquake data in the region of the school; 
they !t and interpret functions to model the data between two quantities and consider the meaning of inverse relationships. 
Students interpret information from the functions, noticing key features and symmetries. Students develop understanding of 
the meaning of the function and how it represents the data that it is modeling; they recognize possible associations and trends 
in the data – including consideration of the correlation coe"cients of linear models.  

 F-IF.1, F-IF.2, F-IF.4, F-IF.5, F-IF.6, F-IF.7, F-IF.8, F-IF.9, F-BF.1, F-BF.2, F-BF.4, S-ID.5, S-ID.6, S-ID.7, S-ID.8, S-ID.9, F-LE.1, F-LE.2

Developing the Big Idea
Students develop this Big Idea across multiple units. In Unit 3, they investigate data sets by !rst 
distinguishing between the types of questions that generate categorical data and quantitative data. 
Students 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. They use correlation coe"cients and lines of !t to describe relationships 
between two variables, assessing the !t of a linear model using residual plots. In Unit 4, students explore 
functions by !rst determining whether a relationship is a function and beginning to use function notation as 
a way of describing the inputs and outputs of functions. They use multiple representations (tables, graphs, 
and equations) of linear, absolute value, and piece-wise de!ned functions (tables, graphs, and equations) 
to interpret and describe key features and use those key features to compare properties of functions. 
Students interpret the domain and range of a function in context, expressing and restricting them to !t the 
context. In Unit 5, they construct linear functions to model real-world situations using systems of linear 
equations and inequalities. In Unit 6, they investigate exponential functions, connecting the parameters 
of exponential equations to the situations they represent. Students explore and describe key features of 
exponential functions, including their domains and ranges and interpreting them in context. They construct 
exponential growth and decay functions to model real-world situations involving percent increase and 
decrease. Students move on to !t linear and exponential functions to data sets, assessing the !t of the 
model to the data. In Unit 7, they expand their knowledge of functions to now include quadratic functions, 
comparing quadratic growth to linear growth and exponential growth. Students use tables, graphs, and 
equations to recognize key features of quadratic functions, including the intercepts, the vertex, and the line 
of symmetry. They investigate data sets that can be modeled by quadratic functions and interpret these 
key features within context. Students use quadratic functions to make sense of real-world situations, make 
predictions, and solve problems. In Unit 8, they interpret information from di#erent forms of quadratic 
equations,  noticing key features such as intercepts and the vertex.

Connecting to Other Big Ideas

 Model With FunctionsCC1
 Unit 3  

(Lessons 1–3), Unit 4 (Lessons 1–12, 14, 
15, 17), Unit 6 (Lessons 3, 4, 9, 16, 17),  
Unit 7 (Lessons 4, 5, 13–15, 18),  
Unit 7 (Lessons 4, 5, 9–15, 18),  
Unit 8 (Lesson 13)

 Investigate DataCC1
 Unit 3  

(Lessons 1, 13–19)

 Systems of EquationsCC2  Unit 2 (Lesson 7, 
14–16), Unit 4 (Lesson 7), Unit 5 (Lessons 
6,7, 10–12)

 Features of FunctionsCC2  Unit 4 (Lesson 14),  
Unit 6 (Lessons 2, 3, 6), Unit 7  
(Lessons 4, 5, 10, 13–15),  
Unit 8 (Lessons 6, 13)

 Growth and DecayCC3
 
Unit 2 (Lessons 7, 15),  

Unit 4 (Lessons 6, 8, 12, 14, 18, 19),  
Unit 5 (Lesson 6),  
Unit 6 (Lessons 2–5, 9, 15–17),  
Unit 7 (Lessons 1–6, 13, 17, 18)

Connecting to Number Sense
 Parallels Between Numbers and FunctionsNS

 
Unit 8 (Lessons 1, 6)

 Financial LiteracyNS
 
Unit 2 (Lessons 7, 15), 

Unit 5 (Lesson 12), Unit 6 (Lesson 15),  
Unit 7 (Lesson 13)

Spotlight on . . .
In Unit 6, Lesson 16, Activities 1–3, 
students connect the Big Ideas 
Function Investigations, Model With 
Functions, and Growth and Decay. 
They investigate data sets involving 
the population of a U.S. city and 
construct a function to model the 
data. They interpret key features 
from the data and their function 
within the context of the data.

Name:                             Date:        Period:        

Activity

1 Early History of Detroit (continued)

Write the function you created to model the population of Detroit x years since 1815.

p(x) =           

Explain what each part of the model represents.

a  Determine the value of p(30).

b  What does p(30) represent in this situation?

The U.S. census data for Detroit’s  
population from 1860 to 1900 has been 
added to the graph.

 Discuss:

• What do you notice? What do you wonder?

• How does your model compare to the 
actual data?

4
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Name:                             Date:        Period:        

Activity

1

You’ll use the digital activity for Problems 2–6. 

Explore the timeline to learn about one of the largest U.S. cities from 1815 to 1855.

 Discuss: How do you think the population of Detroit changed during that time?

Detroit became a U.S. city in 1815. This  
scatter plot shows the census data for 
Detroit’s population from 1820 to 1850.

a   Which type of function do you think 
better "ts the data?

Linear   Exponential

b  Use the digital activity to "t the function to the data.

c  Explain how you decided which function to use.

2

3
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Name:                             Date:        Period:        

Activity

2

Zwena chose to revise her model to better  
!t the data from 1820 to 1900.

q(x) = 1904(1.0611)x

According to Zwena’s model, by what 
percent is Detroit’s population increasing 
each year?

Explain your thinking.

Use the model to predict Detroit’s population in 1910.

Years Since 1815, x Population, q(x)

95

Zwena wondered what the model would predict for  
Detroit’s population in 2000, 185 years after 1815.

She used her model to calculate that the population of 
Detroit was about 111 million people in 2000.

Do you think this number is realistic? Explain your thinking.

7

8

9 Zwena

q(x) = 1904(1.0611)x

q(185) = 1904(1.0611)185

q(185) = 110811576

Predicting the Future
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Name:                             Date:        Period:        

Based on Historical Events (continued)

Activity

3

Here is Zwena’s model.

a   Use the digital activity to highlight a 
domain in which this model would be 
useful for making predictions.

b   What might be some issues with 
using this model outside of the 
highlighted domain?
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Name:                             Date:        Period:        

Activity

3

You’ll use the digital activity for Problems 10–13.

Examine the timeline in the digital activity to learn more about industry and migration 
throughout Detroit’s history.

 Discuss: How would you describe the change in population of Detroit in the years 
since 1900? 

Sketch a prediction for the population of Detroit in the years after 1900.
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Use the digital activity to reveal the population data after 1900.

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

10

11

12

Based on Historical Events
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Keeping the Big Ideas at the Center (continued)

Growth and DecayCC3

Investigate situations that involve linear, quadratic, and exponential models, and use these models to solve problems. 
Recognize linear functions grow by equal di#erences over equal intervals; exponential functions grow by equal factors over 
equal intervals, and functions grow or decay by a percentage rate per unit interval. Interpret the inverse of functions, and model 
the inverse in graphs, tables, and equations.  

 F-LE.1, F-LE.2, F-LE.3, F-LE.5, F-LE.6, F-BF.1, F-BF.2, F-BF.3, F-BF.4, F-IF.4, F-IF.5, F-IF.9, N-Q.1, A-SSE.1

Developing the Big Idea
Students develop this Big Idea across multiple units. In Unit 1, they investigate patterns of growth using 
arithmetic and geometric sequences. In Unit 2, students investigate situations that involve linear growth 
and decrease, recognizing that a linear relationship grows by equal di#erences over equal intervals. In 
Unit 4, they investigate functions and develop strategies for !nding and interpreting the inverse of a linear 
function. In Unit 5, they expand their understanding of linear functions by making sense of systems of 
linear equations, constructing and solving systems that model real-world situations. In Unit 6, students 
generalize how linear functions grow by equal di#erences over equal intervals and exponential functions 
grow by equal factors over equal intervals. They construct and interpret exponential growth and decay 
functions to model situations involving percent increase or decrease. In Unit 7, students investigate linear, 
quadratic, and exponential relationships in patterns, tables, and equations. They recognize that quadratic 
functions have constant second di#erences over equal intervals. They use quadratic functions to model 
quadratic growth, make predictions, and solve problems. In Unit 8, they investigate situations involving 
quadratic models to solve problems and interpret solutions within context.

Connecting to Other Big Ideas

 Model With FunctionsCC1
 Unit 1 (Lessons 4, 

5, 7), Unit 4 (Lessons 6, 8, 12, 14),  
Unit 6 (Lessons 3, 4, 8, 9, 13, 16, 17),  
Unit 7 (Lessons 4, 5, 13, 18)

 Function InvestigationsCC2  Unit 2 (Lessons 7, 
15), Unit 4 (Lessons 6, 8), Unit 4 (Lessons 
6, 8, 12, 14, 18, 19), Unit 5 (Lesson 6),  
Unit 6 (Lessons 2–5, 9, 15–17),  
Unit 7 (Lessons 1, 3–6, 13, 17, 18)

 Systems of EquationsCC2  Unit 2 (Lessons 7, 
15), Unit 5 (Lesson 6), Unit 8 (Lesson 16)

 Function InvestigationsCC2   
Unit 4 (Lesson 14), Unit 6 (Lessons 2, 3, 
6–8, 9, 13, 14), Unit 7 (Lessons 2, 4, 5, 13)

Connecting to Number Sense
 Financial LiteracyNS

 Unit 2 (Lessons 7, 15),  
Unit 6 (Lessons 13–15)

Spotlight on . . .
In Unit 6, Lesson 7, Activities 1 and 2, students 
connect the Big Ideas Growth and Decay and 
Features of Functions. They investigate  situations 
involving growing mode and model the situations 
using exponential growth functions. Students 
interpret key features of the functions using tables, 
graphs, and equations.

Name:                             Date:        Period:        

Activity

1 Growing Mold (continued)

 Arnav made a table to help him write a  
function to represent the area of mold, m(x), 
after x days.

How do you see the 75% increase 
represented in the function’s equation?  
In the table?

Equation:

Table:

 Discuss: How might Arnav !nd the entries in the table for 2 days, 1 day, and 0 days?

 Here is the graph of m(x) = 2.985(1.75)x.

a   Discuss: What does 2.985 represent  
in Arnav’s equation?

b   Determine how much mold there will be  
after 10 days.

8

9

m(x) = 2.985(1.75)x

Days Area of Mold (sq. cm)

0 2.985

1 5.224

2 9.14

3 16

4 28

20
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Name:                             Date:        Period:        

Activity

1 Growing Mold

 A piece of bread is left out on a counter. 

Let’s watch an animation to see what 
happens over time.

What do you notice? What do you wonder?

 This mold grows by 75% each day. How  
much mold will there be on day 4?

 How much mold will there be on  
days 5 and 6?

5

6
Days Area of Mold (sq. cm)

3 16

4

5

6
7

7

Algebra 1 Unit 6 Lesson 7 Activity 1
710

Name:                             Date:        Period:        

Growing with Percents (continued)

Activity

2

 Let’s look at which function Tyler selected.

What does the 1 represent in this situation?

 Match each function with the situation that represents the same relationship. One 
function will have no match.

Functions Situations

a   a(x) = 20 · 0.85x    A population of bacteria starts with 
20 cells and grows by 85%.

b   b(x) = 20 · 1.85x    A population of frogs starts with 
85 frogs and grows by 20%.

c   c(x) = 85 · 1.2x   

d   d(x) = 85 · 1.02x

12

13

Days Amount of Money ($)

0 85

1 86.70

2 88.43

You’re invited to explore more.

  Heat and humidity can cause some types of bacteria to grow quickly. Imagine that in a 
humid room the amount of bacteria in a potato salad triples every hour.

By what percent is the bacteria growing per hour? Explain your thinking.

14
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Name:                             Date:        Period:        

Activity

2 Growing with Percents

  Tyler made potato salad and forgot to put it in the refrigerator. 
The amount of bacteria (in microns) in the potato salad increases by 4% every minute.

Tyler wrote a function to represent the  
amount of bacteria in the potato salad:

p(t) = 5 · 0.04t.

 Discuss: In Tyler’s equation, what do 
each of these represent? 

• p(t)

• 5 

• 0.04 

• t 

 Discuss: Tyler made a mistake when writing this equation. What was Tyler’s 
mistake? Explain your thinking.

 Which equation (or equations) correctly represents the amount of bacteria growing in 
the potato salad? Select all that apply.

A. p(t) = 5(1 + 0.04)t  B. p(t) = 5 · (1 - 0.04)t 

C. p(t) = 5 + 1.04t  D. p(t) = 5 · 1.04t

10

11
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Features of FunctionsCC2

Students investigate changing situations that are modeled by quadratic and exponential forms of expressions and create 
equivalent expressions to reveal features that help understand the meaning of the problem and situation being investigated. 
(driver of investigation 1, making sense of the world). Investigate patterns, such as the Fibonacci sequence and other 
mathematical patterns, that reveal recursive functions.  A-SSE.3, F-IF.3, F-IF.4, F-LE.1, F-LE.2, F-LE.6

Developing the Big Idea
Students develop this Big Idea across multiple units. In Unit 4, they describe sequences as functions 
and write recursive de!nitions of sequences using function notation, including the Fibonacci sequence. 
Students use tables, graphs, and equations to describe and compare the key features of linear, absolute 
value, and piece-wise de!ned functions. In Unit 6, they distinguish between situations that can be modeled 
by linear functions or exponential functions. Students connect the parameters of exponential functions to 
the situations they represent, including translated exponential functions. They compare and contrast key 
features,  such as growth factor, using di#erent representations. In Unit 7, students investigate quadratic 
growth. They create equivalent algebraic expressions resulting from quadratic functions and use those to 
identify key features of quadratic functions. In Unit 8, students create equivalent expressions by converting 
between the factored form, standard form, and vertex form of a quadratic equation, interpreting key 
features from the di#erent forms.

Connecting to Other Big Ideas

 Model With FunctionsCC1
 Unit 4 (Lesson 14),  

Unit 6 (Lessons 3, 8, 13),  
Unit 7 (Lessons 4, 5, 10, 13–15),  
Unit 8 (Lesson 13)

 Systems of EquationsCC2  Unit 8 (Lesson 7)

 Function InvestigationsCC2  Unit 4 (Lesson 14), 
Unit 6 (Lessons 2, 3, 6),  
Unit 7 (Lessons 4, 5, 10, 13–15),  
Unit 8 (Lessons 6, 13)

 Growth and DecayCC3
 Unit 4 (Lesson 14), 

Unit 6 (Lessons 2, 3, 6, 8, 9, 13, 14),  
Unit 7 (Lessons 2, 4, 5, 13)

Connecting to Number Sense
 Parallels Between Numbers and FunctionsNS

 
Unit 8 (Lessons 2–6)

 Financial LiteracyNS
 Unit 6 (Lesson 13)

Spotlight on . . .
In Unit 7, Lesson 10, Activities 1–3,  
students connect the Big Ideas Features of Functions,  
Model With Functions, and Function Investigations.  
They make connections between equivalent expressions  
(standard form and factored form) resulting from quadratic  
functions and the x- and y-intercepts of their  
corresponding graphs.

  

Name:                             Date:        Period:        

Activity

1 Intercepts in Factored Form

 Here is the function from the Warm-Up.

Its equation is f(x) = (x + 2)(x - 3).

Graph the x- and y-intercepts in the digital activity.

 Look at the x- and y-intercepts of the previous function: f(x) = (x + 2)(x - 3).

What do you notice about the intercepts?

x-intercepts:

y-intercepts:

2

3
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Name:                             Date:        Period:        

Activity

1 Intercepts in Factored Form

 Here is the function from the Warm-Up.

Its equation is f(x) = (x + 2)(x - 3).

Graph the x- and y-intercepts in the digital activity.

 Look at the x- and y-intercepts of the previous function: f(x) = (x + 2)(x - 3).

What do you notice about the intercepts?

x-intercepts:

y-intercepts:

2

3
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Name:                             Date:        Period:        

Activity

3 Intercepts in Standard Form

  Here is a new function:

w(x) = x2 + 3x - 10

Graph the x- and y-intercepts in the digital activity.

 Look at the x- and y-intercepts of the previous function.

Which intercepts were easier for you to determine? Circle one.

x-intercepts y-intercept

Explain your thinking.

 Match each equation with its y-intercept. One equation will have no match.

a(x) = x2 - 3x + 5 b(x) = x2 + 5x - 3 c(x) = x2 - 5x + 3

d(x) = -3x2 + 5 e(x) = 5x2 - 3 f(x) = 3x2 + 5 + x2

(0, 5) (0, -3)

8

9

10
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Name:                             Date:        Period:        

Activity

2 Determine the Intercepts

 Here is a new function: g(x) = (2x - 6)(x - 5).

Graph the x- and y-intercepts in the digital activity.

 Here is Raven’s work from the previous challenge.

x (2x - 6) (x - 5) (2x - 6) (x - 5)

5 4 0 0

6 2(6) - 6 6 - 5 (2(6) - 6)(6 - 5)

She found an x-intercept at 5.

She says there will be another x-intercept at 6.

Explain why Raven’s thinking is incorrect.

4

5
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