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Annotated Teacher’s Guide for CMP3

The following pages provide a narrated tour through a Connected
Mathematics 3 Teacher’s Guide Unit to orient you to this resource.
Call-outs throughout this annotated Teacher’s Guide highlight relevant
information for understanding the structure of the program and the
intent behind supporting information.

Throughout this Teacher’s Guide, look for orange notes
like this one to learn more about the different features
of the printed Teacher’s Guide.

Look for blue notes that show how the online
Teacher’s Guide enhances the printed version. You
can access your online resources portal on Teacher
Place, powered by the Dash app.
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Unit Planning
Unit Overview
Unit Description

The Unit description provides a quick snapshot
of what you will be teaching over the course of
Scientists, mathematicians, engineers, and
other professionals
use modeling
themany
upcoming
unit.
to gain insight or to predict what will happen in a given situation because full-scale
testing is often time-consuming and expensive. This Unit introduces and develops
the concept of a mathematical model and its applications in problem solving.
Algebra is used to model real situations and to answer questions about these
situations. This use of algebra requires the ability to represent data using tables,
pictures, graphs, equations or inequalities, and rules. Modeling includes using
functions to describe the relationship between two variables, such as the function
used for modeling the height of a pitched ball over time. Through judicious
choice of mathematical contexts, this Unit also reviews and extends student
understanding and skill in dealing with linear functions and equations. It introduces
and develops the concept of inverse variation. Further, it develops student
understanding and skill in examining associations between variables by using basic
ideas of correlation and two-way tables.

Summary of Investigations

Summary of
Investigations:

Each of the
Investigations
The three Problems in this first Investigation engage students in collecting and
analyzing patterns in experimental data and in number sequences. They providefor the unit are
experiences with both linear and nonlinear phenomena and lay the groundwork described here
for using mathematical functions as models of patterns and physical phenomena.in brief.
Investigation 1: Exploring Data Patterns

Students encounter relationships, some linear and some nonlinear, that describe
the relationships between variables such as bridge length and breaking weight.
These models allow students to make better-supported conjectures about what
will happen in real situations.

Investigation 2: Linear Models and Equations

The five Problems in this Investigation review and extend student understanding
and skill in formulating and applying appropriate linear function rules when given
problem conditions and/or experimental data. The first Problem develops ideas
for modeling linear data patterns, including use of residual analysis to measure the
accuracy of a linear model. The next two Problems develop the concept of slope
and then review techniques for writing linear expressions that match problem
conditions, data tables, and graphs. The fourth and fifth Problems review and
extend student understanding and skill in solving linear equations and inequalities
by tabular, graphic, and symbolic methods.
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UNIT
OVERVIEW

GOALS AND
The
STANDARDS

boldMATHEMATICS
headers at the UNIT
top of the
BACKGROUND
INTRODUCTION
page let you know where you are
within each section of your Teacher’s
Guide. Be sure to check out your
digital teacher materials on Teacher
Investigation 3: Inverse Variation
As the title suggests, the Problems of this Investigation developPlace,
basic concepts
of by the Dash web
powered
inverse variation including symbolic forms, rates of change, andapp.
graphTeacher
patterns.Place follows the
Those ideas are developed and applied in three applied mathematical contexts—
same organization as your printed
area of rectangles, distance/rate/time problems, and unit cost business problems.
Teacher’s
Guide.
The final Problem of the Investigation extends the concept of modeling
data
to
data with inverse variation characteristics.

Investigation 4: Variability and Association in Numeric Data

The Problems of this Investigation review and enhance student understanding of
and skill in data analysis by focusing on two key statistical concepts—correlation
and standard deviation. Students explore positive and negative correlation
shown in scatter plots. They use the correlation coefficient as a measure of the
linear association between two variables. Finally, as a measure of spread in single
variable distributions, they learn to calculate the standard deviation.

Investigation 5: Variability and Association in Categorical Data

The Problems in this Investigation review and enhance student understanding
of and skill in data analysis. The focus is on the use of two-way tables to test the
strength of an association between categorical variables.

Unit Vocabulary
• additive inverses

• inverse variation

• residual

• categorical
variables

• mathematical
model

• scatter plot

• correlation
coefficient

• multiplicative
inverses

• function

• outlier

• slope
• standard deviation
• variance

Unit Overview
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For a more robust teacher experience, please visit
Teacher Place at mathdashboard.com/cmp3

Planning Charts

This is a Unit-level Planning Chart. A similar planning
chart is provided at the Investigation level as well.

Investigations & Assessments

Pacing

Materials

Resources

1 Exploring Data Patterns

3 days

Labsheet 1ACE
Exercises 14–17

• Virtual Bridge
Experiment

Labsheet 1.3A
Truss

• Data and Graphs

Labsheet 1.3B
Steps
• Centimeter Grid Paper
Labsheet
two books of the same
thickness; small paper cups;
pennies; chalk or tape; 11 ×
4 ½-inch strips of paper;
4 ½-inch strips of paper
with lengths 4, 6, 8, 9, and
11 inches; chart paper and
markers
Mathematical Reflections

½ day

Assessment: Check Up 1

½ day

• Check Up 1
• Spanish Check
Up 1
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UNIT
OVERVIEW

Planning Charts

GOALS AND
Digital
STANDARDS

MATHEMATICS
UNIT
teacher
materials are
BACKGROUND
INTRODUCTION
easily accessible on Teacher
Place. For a quick link, just click
the name of the resource.

continued

Investigations & Assessments

Pacing

Materials

Resources

2 Linear Models and
Equations

5½
days

Labsheet 2.1A
Models

Teaching Aid 2.1A
Modeling Linear
Data Patterns

Labsheet 2.1B
Models
Labsheet 2ACE
Exercise 3
Labsheet 2.2A
Graphs 1
Labsheet 2.2B
Tables
Labsheet 2ACE
Exercise 6
Labsheet 2ACE
Exercise 8
Labsheet 2.3A
Prices
Labsheet 2.3B
Snacks

Teaching Aid 2.1B
Modeling Linear
Data Patterns

Resources:

Teaching Aid 2.1C

Modelingare
Linear
• Labsheets
reproducible
Data Patterns
handouts that you may give
Teaching Aid 2.1D
to students.
Modeling Linear

Data Patterns
• Teaching
Aids are materials that
Aid 2.2
youTeaching
can display
during class.
Up and Down the

Staircase
* More
information on these
TeachingisAid
2.5
resources
provided
at the
Amusement
Park
or
problem level.
Movies

• Climbing Monkeys

Labsheet 2ACE
Exercise 13

• Data and Graphs

Labsheet 2.4
Rentals
Labsheet 2ACE
Exercise 20
• Centimeter Grid Paper
Labsheet
strands of uncooked spaghetti
or other thin, straight objects;
graphing calculators; chart
paper and markers
Mathematical Reflections

½ day

Assessment: Partner Quiz

1 day

• Partner Quiz
• Spanish Partner
Quiz

continued on next page

Unit Overview
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Planning Charts continued
Investigations & Assessments

Pacing

Resources

Additional Support

3 Inverse Variation

4½
days

Labsheet 3.1A
Fixed Area

Teaching Aid 3.4
Modeling Data
Patterns

Labsheet 3.1B
Fixed Area

• Data and Graphs

Labsheet 3.2
Trips
Labsheet 3ACE
Exercises 4–7
• Centimeter Grid Paper
Labsheet
graphing calculators, chart
paper and markers
Mathematical Reflections

6

½ day
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UNIT
OVERVIEW

Planning Charts

GOALS AND
STANDARDS

MATHEMATICS
BACKGROUND

UNIT
INTRODUCTION

continued

Investigations & Assessments

Pacing

Resources

Additional Support

4 Variability and Association in
Numeric Data

4½
days

Labsheet 4.1
Residuals

Teaching Aid 4.4
Measuring Variability

Labsheet 4ACE
Exercise 1

• Data and Graphs

Labsheet 4ACE
Exercise 3
Labsheet 4.2A
Negative Correlation
Labsheet 4.2B
GPA
Labsheet 4ACE
Exercise 5
Labsheet 4.3A
Correlation Coefficients
Labsheet 4.3B
Top Speed and Maximum Drop
Labsheet 4.3C
Top Speed and Track Length
Labsheet 4.3D
Duration of Ride and Top
Speed
Labsheet 4.3E
Number and Age of Riders
Labsheet 4ACE
Exercise 24
Labsheet 4.4A
Line Plot and Summary
Statistics
Labsheet 4.4B
Differences and Squares of
Differences
Labsheet 4ACE
Exercise 26
• Generic Grid Paper Labsheet
chart paper and markers
Mathematical Reflections

½ day

Assessment: Check Up 2

½ day

• Check Up 2
• Spanish Check
Up 2

continued on next page

Unit Overview
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Planning Charts continued
Investigations & Assessments

Pacing

Resources

Additional Support

5 Variability and Association in
Categorical Data

2½
days

Labsheet 5ACE
Exercise 15

Teaching Aid 5.1:
Wood or Steel?
That’s the Question

Labsheet 5ACE
Exercise 19
Labsheet 5.2A
Political Party Choices
Labsheet 5.2B
Political Party Choices
Labsheet 5ACE
Exercise 18
Labsheet 5ACE
Exercise 33
• Generic Tables Labsheet
chart paper and markers
Mathematical Reflections

½ day

Looking Back

½ day

Assessment: Self-Assessment

Take
Home

• Self-Assessment
• Notebook Check
• Spanish
Self-Assessment

Assessment: Unit Test

1 day

• Unit Test
• Spanish Unit Test

Total

8

26 days

Materials for All
Investigations
calculators, student notebooks,
colored pens, pencils, or
markers

Thinking With Mathematical Models Unit Planning
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UNIT
OVERVIEW

Block Pacing

GOALS AND
STANDARDS

MATHEMATICS
BACKGROUND

UNIT
INTRODUCTION

Pacing for 90-minute block
class periods is included in the
Pacing for Block Scheduling
pacing chart. (Pacing for
Investigation
Block
Pacing is
regular class
periods
included in the Planning chart
4 Variability and
Association in under “Pacing”).
3 days

(Scheduling for 90-minute class periods)

Investigation

Block Pacing

1 Exploring Data Patterns

2 days

Problem 1.1

½ day

Problem 1.2

½ day

Problem 1.3

½ day

Mathematical Reflections

½ day

2 Linear Models and
Equations

Numeric Data

Problem 4.1

1 day

Problem 4.2

½ day

Problem 4.3

½ day

Problem 4.4

½ day

3½ days

Mathematical Reflections

½ day

Problem 2.1

½ day

Problem 2.2

½ day

5 Variability and
Association in
Categorical Data

2 days

Problem 2.3

1 day

Problem 5.1

½ day

Problem 2.4

½ day

Problem 5.2

½ day

Problem 2.5

½ day

Problem 5.3

½ day

Mathematical Reflections

½ day

Mathematical Reflections

½ day

3 Inverse Variation

3 days

Problem 3.1

½ day

Problem 3.2

1 day

Problem 3.3

½ day

Problem 3.4

½ day

Mathematical Reflections

½ day

Parent Letter
• Parent Letter (English)
• Parent Letter (Spanish)

Unit Overview
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Goals and Standards
Goals

Mathematical Goals
Two to four big concepts are identified for each

Linear and Nonlinear unit
Relationships
Recognize andofmodel
patterns
in bivariate data
with an elaboration
essential
understandings
• Represent data patterns
using
graphs,
tables,
descriptions,
and
for each.
You’ll
also
find word
relevant
goals highlighted
algebraic expressions
at the beginning of each Investigation.
• Investigate the nature of linear functions in contexts
• Use mathematical models to answer questions about linear relationships
• Write linear functions from verbal, numerical, or graphical information
• Analyze and solve linear equations
• Model situations with inequalities expressed as “at most” and “at least”
situations
• Investigate the nature of inverse variation in contexts
• Use mathematical models to answer questions about inverse variation
relationships
• Compare inverse variation relationships with linear relationships
Data Analysis Measure variation in data and strength of association in bivariate data
• Use data to make predictions
• Fit a line to data that show a linear trend and measure closeness of fit
• Analyze scatter plots of bivariate data to determine the strength of the
linear association between the two variables
• Use correlation coefficients informally to describe the strength of the
linear association illustrated by scatter plots
• Use standard deviation to measure variability in univariate distributions
• Distinguish between categorical and numerical variables
• Use two-way tables and analysis of cell frequencies and relative
frequencies to decide whether two variables are related

10
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UNIT
OVERVIEW

GOALS AND
STANDARDS

MATHEMATICS
Note
BACKGROUND

that UNIT
the bold
INTRODUCTION
header at the top of
the page has changed,
as we are now in the
Goals and Standards
Standards
section of the Teacher‘s
Guide. You’ll see the
Common Core Content Standards
same organizational
8.EE.B.5 Graph proportional relationships, interpreting the unit rate as the slope
structure in your digital
of the graph. Compare two different proportional relationships represented
in different ways. For example, compare a distance-time graph to a distance- teacher materials on
time equation to determine which of two moving objects has greater speed.
Teacher Place.
Standards
Investigations 2, 3, 4, and 5
This section lists
8.EE.C.7 Solve linear equations in one variable. Investigations 2, and 5
the Common Core
Content
Standards
8.EE.C.7b
Solve linear equations with rational number coefficients, including
equationsin
whose
addressed
the solutions require expanding expressions using the distributive
property and collecting like terms. Investigation 2
unit. Note that
each
standard
8.EE.C.8
Analyze and solve pairs of simultaneous linear equations. Investigation 2
listed includes a
8.EE.C.8a
that solutions to a system of two linear equations in two
reference
toUnderstand
the
variables correspond to points of intersection of their graphs, because points of
Investigation that
intersection satisfy both equations simultaneously. Investigation 2
addresses it.
8.EE.C.8c Solve real-world and mathematical problems leading to two linear
equations in two variables. Investigation 2
8.F.A.1 Understand that a function is a rule that assigns to each input exactly one
output. The graph of a function is the set of ordered pairs consisting of an input
and the corresponding output. Investigations 1, 2, 3, and 4
8.F.A.2 Compare properties of two functions each represented in a different
way (algebraically, graphically, numerically in tables, or with verbal descriptions).
For example, given a linear function represented by a table of values and a linear
function represented by an algebraic expression, determine which function has the
greater rate of change. Investigation 2
8.F.A.3 Interpret the equation y = mx + b as defining a linear function
whose graph is a straight line; give examples of functions that are not linear.
Investigations 1, 2, 3, and 4
8.F.B.4 Construct a function to model a linear relationship between two
quantities. Determine the rate of change and initial value of the function from a
description of a relationship or from two (x, y) values, including reading these from
a table or from a graph. Interpret the rate of change and initial value of a linear
function in terms of the situation it models, and in terms of its graph or a table of
values. Investigations 1, 2, and 4
8.F.B.5 Describe qualitatively the functional relationship between two quantities
by analyzing a graph (e.g., where the function is increasing or decreasing, linear or
nonlinear). Sketch a graph that exhibits the qualitative features of a function that
has been described verbally. Investigations 1, 2, 3, and 4

Goals and Standards

MatBro13CMP3TGAnnotated_Gr8_v3.indd 11
CMP14_TG08_U1_UP.indd 11

CMP14_ANC08_NYC_Toolkit.indd 17

11

Annotated Teacher’s Guide for Grade
8
5/31/13

17

3:34 PM

10/05/13 5:52 PM

02/05/14 6:07 AM

For a more robust teacher experience, please visit
Teacher Place at mathdashboard.com/cmp3

8.SP.A.1 Construct and interpret scatter plots for bivariate measurement data
to investigate patterns of association between two quantities. Describe patterns
such as clustering, outliers, positive or negative association, linear association, and
nonlinear association. Investigations 1, 2, 3, and 4
8.SP.A.2 Know that straight lines are widely used to model relationships between
two quantitative variables. For scatter plots that suggest a linear association,
informally fit a straight line, and informally assess the model fit by judging the
closeness of the data points to the line. Investigations 1, 2, and 4
8.SP.A.3 Use the equation of a linear model to solve problems in the context of
bivariate measurement data, interpreting the slope and intercept. Investigations 1,
2, and 4
8.SP.A.4 Understand that patterns of association can also be seen in bivariate
categorical data by displaying frequencies and relative frequencies in a twoway table. Construct and interpret a two-way table summarizing data on two
categorical variables collected from the same subjects. Use relative frequencies
calculated for rows or columns to describe possible association between the two
variables. Investigation 5
A-SSE.A.1a Interpret parts of an expression, such as terms, factors, and
coefficients. Investigation 2
A-CED.A.1 Create equations and inequalities in one variable and use them to
solve problems. Investigations 1 and 2
A-CED.A.2 Create equations in two or more variables to represent relationships
between quantities; graph equations on coordinate axes with labels and scales.
Investigations 3 and 4
A-CED.A.4 Rearrange formulas to highlight a quantitiy of interest, using the same
reasoning as in solving equations. Investigation 3
A-REI.A.1 Explain each step in solving a simple equation as following from the
equality of numbers asserted at the previous step, starting from the assumption
that the original equation has a solution. Construct a viable argument to justify a
solution method. Investigations 2 and 3
A-REI.B.3 Solve linear equations and inequalities in one variable, including
equations with coefficients represented by letters. Investigation 2
A-REI.C.6 Solve systems of linear equations exactly and approximately (e.g.,
with graphs), focusing on pairs of linear equations in two variables. Investigation 2
N-Q.A.1 Use units as a way to understand problems and to guide the solution of
multi-step problems; choose and interpret units consistently in formulas; choose
and interpret the scale and the origin in graphs and data displays. Investigations 1,
3, and 4
N-Q.A.2 Define appropriate quantities for the purpose of descriptive modeling.
Investigation 1
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F-IF.A.1 Understand that a function from one set (called the domain) to another
set (called the range) assigns to each element of the domain exactly one element
of the range. If f is a function and x is an element of its domain, then f(x) denotes
the output of f corresponding to the input x. The graph of f is the graph of the
equation y = f(x). Investigation 2
F-IF.B.4 For a function that models a relationship between two quantities,
interpret key features of graphs and tables in terms of the quantities, and sketch
graphs showing key features given a verbal description of the relationship.
Investigation 1
F-IF.B.6 Calculate and interpret the average rate of change of a function
(presented symbolically or as a table) over a specified interval. Estimate the rate of
change from a graph. Investigation 1
F-IF.C.7a Graph linear and quadratic functions and show intercepts, maxima, and
minima. Investigations 1 and 2
F-IF.C.7e Graph exponential and logarithmic functions, showing intercepts
and end behavior, and trigonometric functions, showing period, midline, and
amplitude. Investigation 3
F-IF.C.8 Write a function defined by an expression in different but equivalent
forms to reveal and explain different properties of the function. Investigation 3
F-IF.C.9 Compare properties of two functions each represented in a different
way (algebraically, graphically, numerically in tables, or by verbal descriptions).
Investigation 2
F-BF.A.1 Write a function that describes a relationship between two quantities.
Investigations 1, 2, and 3
F-BF.A.1a Determine an explicit expression, a recursive process, or steps for
calculation from a context. Investigations 1, 2, and 3
F-BF.A.1b Combine standard function types using arithmetic operations.
Investigations 1 and 2
F-BF.A.2 Write arithmetic and geometric sequences both recursively and with
an explicit formula, use them to model situations, and translate between the two
forms. Investigation 1
F-LE.A.1 Distinguish between situations that can be modeled with linear functions
and with exponential functions. Investigation 1
F-LE.A.1b Recognize situations in which one quantity changes at a constant rate
per unit interval relative to another. Investigation 1
F-LE.A.2 Construct linear and exponential functions, including arithmetic and
geometric sequences, given a graph, a description of a relationship, or two inputoutput pairs (include reading these from a table). Investigations 2 and 3

Goals and Standards
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F-LE.B.5 Interpret the parameters in a linear or exponential function in terms of a
context. Investigation 2
S-ID.A.1 Represent data with plots on the real number line (dot plots, histograms,
and box plots). Investigation 4
S-ID.A.2 Use statistics appropriate to the shape of the data distribution to
compare center (median, mean) and spread (interquartile range, standard
deviation) of two or more different data sets. Investigation 4
S-ID.A.3 Interpret differences in shape, center, and spread in the context of
the data sets, accounting for possible effects of extreme data points (outliers).
Investigation 4
S-ID.B.5 Summarize categorical data for two categories in two-way frequency
tables. Interpret relative frequencies in the context of the data (including joint,
marginal, and conditional relative frequencies). Recognize possible associations
and trends in the data. Investigation 5
S-ID.B.6 Represent data on two quantitative variables on a scatter plot, and
describe how the variables are related. Investigations 2 and 4
S-ID.B.6a Fit a function to the data; use functions fitted to data to solve problems
in the context of the data. Investigations 2 and 3
S-ID.B.6b Informally assess the fit of a function by plotting and analyzing
residuals. Investigations 2 and 4
S-ID.B.6c Fit a linear function for a scatter plot that suggests a linear association.
Investigation 2
S-ID.C.7 Interpret the slope (rate of change) and the intercept (constant term) of a
linear model in the context of the data. Investigation 4
S-ID.C.9 Distinguish between correlation and causation. Investigations 4 and 5
Essential for S-ID.A.3 Interpret differences in shape, center, and spread in the
context of the data sets, accounting for possible effects of extreme data points
(outliers). Investigation 4
Essential for S-ID.C.8 Compute (using technology) and interpret the correlation
coefficient of a linear fit. Investigation 4
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Integrating Common
Core Standards for
Connected Mathematics and the Standards for Mathematical Practice Mathematical Practice
Common Core Standards for Mathematical Practice

For each of the Common
Students in Connected Mathematics classrooms display evidence of multiple
Core standards identified
Standards for Mathematical Practice every day. Here are just a few examples
where you might observe students demonstrating the Standards for Mathematical
for the unit, CMP3 provides
Practice during this Unit.

specific opportunities to
Practice 1: Make sense of problems and persevere in solvingfacilitate
them. the teaching of and
observation of the standards
Students are engaged every day in solving problems and, over time, learn
for Mathematical Practice.
to persevere in solving them. To be effective, the problems embody critical
concepts and skills and have the potential to engage students in making sense
of mathematics. Students build understanding by reflecting, connecting, and
communicating. These student-centered problem situations engage students
in articulating the “knowns” in a problem situation and determining a logical
solution pathway. The student-student and student-teacher dialogues help
students not only to make sense of the problems, but to also persevere in
finding appropriate strategies to solve them. The suggested questions in the
Teacher Guides provide the metacognitive scaffolding to help students monitor
and refine their problem-solving strategies.

Practice 2: Reason abstractly and quantitatively.
Throughout this Unit, students reason abstractly and quantitatively. In Problem
2.5, students reason that the solution to a system of equations represents
the point of intersection of the two graphs. Students use models such as
bridges and trusses, as in Investigations 1 and 2, to develop ideas about linear
equations, the equation form y = mx + b, and the representations of the
variables x, y, m, and b.

Practice 3: Construct viable arguments and critique the reasoning of others.
In this Unit, students have opportunities to construct viable arguments and
critique the reasoning of others. In Investigation 2, for example, students may
argue that the slope of a line is the same regardless of which two points on it
are chosen. In Investigation 4, students defend their ideas of relationships (or
lack thereof) between two variables.

Practice 4: Model with mathematics.
Throughout this Unit, students model many real-world situations using
mathematical representations. In each Investigation, students model both linear
and inverse situations using tables, graphs, and equations.

Practice 5: Use appropriate tools strategically.
Throughout the Unit, students use multiple representations of algebraic ideas,
including tables, graphs, and equations. Students may also use the Trace
feature on a graphing calculator to check the reasonableness and accuracy of
their graphs or solutions to equations, such as in Problem 2.3.

Goals and Standards
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Practice 6: Attend to precision.
In this Unit, students attempt to find a fitted line when modeling data that is
close to linear. In Problem 2.1, students use residual analysis to measure the
accuracy of a linear model. In Investigation 5, students consider differences in
the row and column totals of two-way tables as they assess relative frequencies.

Practice 7: Look for and make use of structure.
Throughout this Unit, students work on problems that require them to look
for and make use of structure. In Problem 1.3, as students examine tables of
data, they might reason that the values in both columns are increasing and
that differences between values are constant. In Problem 3.1, students might
reason that as the values in one column increase, the values in the other column
decrease, but the pattern is not constant and thus the graph is not linear.

Practice 8: Look for and express regularity in repeated reasoning.
Throughout this Unit, students look for and express regularity in repeated
reasoning. In Problems 3.1 and 3.2, students see that in a table of values
that models inverse variation, the product of the x- and y-values is constant.
Students also use fact families to rewrite this equation in terms of y.
Furthermore, students are given the opportunity to apply and recognize inverse
variation situations when analyzing data that models area or total distance
traveled.
Students identify and record their personal experiences with the Standards for
Mathematical Practice during the Mathematical Reflections at the end of each
Investigation.
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Mathematics Background
Linear Functions, Equations, and Inequalities

MATHEMATICS
BACKGROUND

UNIT
INTRODUCTION

The bolded header at the top of
the page has changed once again
to indicate we are now in the
Mathematics Background section
of the Teacher’s Guide. You’ll see the
same structure in your digital teacher
materials on Teacher Place.

Although the basic understandings of and skills for linear equations were

Mathematics
addressed in the Grade 7 Unit Moving Straight Ahead, they need to be revisited
and practiced
to deepen
Background
provides
anstudent understanding. The Problems in Investigation 2
of Thinking With Mathematical Models are designed to promote this sort of review
overview and elaboration
and extension.
of the mathematics of the
unit,
including
examples
Linear
Functions
and Equations
and a rationale for models
In Moving Straight Ahead, students learned to recognize, represent symbolically,
andand
procedures
used.
analyze relationships in which a dependent variable changes at a constant rate
This
high-level
view
of thevariable.
relative to an independent
unit allows teacher to see
Students
learned
the connections
between the equation y = mx + b, the rate of
how
this unit
connects
to
change,
the
slope
of
the
line,
and
the y-intercept of the line.
previous and future units.

y = mx + b

Slope = m =

y-intercept,
or constant
term, b

y

y-intercept
(0, b)

change in y
(rise)
change in x
(run)

change in y
change in x

O

x

Mathematics Background
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printed Teacher Guide are
explained in the top banner.

Solving Equations

Many questions about linear functions can be answered by solving equations of
the form c = mx + b for x (in which c is a constant).
In Moving Straight Ahead, students learned to approximate solutions to such
equations by using tables and graphs of (x, y) values. They also learned to find
(c - b)
exact solutions by reversing the operations to get x = m and by using the
properties of equality.

Properties of Equality
Addition Property of Equality
If you add the same number to each side of an equation, the two sides remain equal.
Arithmetic

Algebra

10 = 5(2), so 10 + 3 = 5(2) + 3.

If a = b, then a + c = b + c.

Subtraction Property of Equality
If you subtract the same number from each side of an equation, the two sides remain equal.
Arithmetic

Algebra

10 = 5(2), so 10 − 3 = 5(2) − 3.

If a = b, then a − c = b − c.

Multiplication Property of Equality
If you multiply each side of an equation by the same number, the two sides remain equal.
Arithmetic

Algebra

10 = 5(2), so 10 • 3 = 5(2) • 3.

If a = b, then a • c = b • c.

Division Property of Equality
If you divide each side of an equation by the same number, the two sides remain equal.
Arithmetic

Algebra

10 = 5(2), so 10 ÷ 3 = 5(2) ÷ 3.

If a = b, then a ÷ c = b ÷ c.

Fact Families
Another way to solve equations is to use fact families.
Fact families with whole-number operations are introduced in Grade 6, and
students revisit them in the Grade 7 Unit Accentuate the Negative. The concept
of fact families highlights the relationships between addition and subtraction and
between multiplication and division. Students can interpret subtraction problems
as missing addend problems and division problems as missing factor problems.

18
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This teacher Place digital icon indicates that there is
additional interactive content available on this topic in this
Mathematics
Background on Teacher Place.
To solve c = mx + b for x, lookunit’s
at its fact
family.
There are three equations in the addition
and subtraction fact family for c = mx + b.
UNIT
OVERVIEW

GOALS AND
STANDARDS

c = mx + b

MATHEMATICS
BACKGROUND

c – b = mx

UNIT
INTRODUCTION

UNIT
PROJECT

c – mx = b

To solve c = mx + b for x, choose the equivalent equation c - b = mx.

Factor Pairs and the Square Root of a Number

There are three equations in the multiplication

In Investigation 1, students find all the factors of a number by listing. They find all
and
forthat
c–b
=be
mx.
the factor pairs of a number
by division
finding allfact
the family
rectangles
can
formed from
unit tiles, as shown for the number 15. The factors of 15 are 1, 3, 5, and 15.

c – b = mx

(c – b)
x

(c – b)
m

=m

To solve c - b = mx for x, choose the equivalent equation
So the solution of c = mx + b is x =

(c - b)
m

=x

= x.

(c - b)
m .

Inequalities
Many real-world problems involve inequalities rather than equations. Inequalities
are mathematical sentences that use … , Ú , 6 , or 7 , such as c … mx + b or
c Ú mx + b.
Problems in Thinking With Mathematical Models invite students to recognize the
implications of phrases such as “at least” and “at most,” to use inequality notation
for problem conditions, and to use tables and graphs for finding solutions of
15  1
3 infinitely
5
 15
53
inequalities.
Some
inequalities have
many solutions. Some 1inequalities,
such as x 2 … 0, have one solution. Other inequalities, such as x 2 6 0, have no
solution.
Theonly
table
shows
1.5x +rectangle
1 7 7 for(disregarding
x 7 4.
Some
numbers
have
onethat
possible
orientation). These
numbers are prime numbers like 2, 3, 5, 7, etc. Some numbers, like 4, 9, 16, etc.,
can have a rectangle that is a square. These numbers are called square numbers.
x

y

-1

- 0.5

1 of rectangles one
An important question arises naturally out of0the investigation
can make from a fixed number of tiles:
1
2.5

How do I know when I have all of the possible
rectangles
for a given number of
2
4
tiles, excluding orientation variations?
Another form of the question is

3

5.5

4

7

When listing all of the factor pairs of a 5number, how8.5
can I predict the point where
f order?
f
the factor pairs begin to repeat in reverse
A more sophisticated version of the question is

Mathematics Background
What numbers do I have to check to find all the factors of anumber or to show
that the number is prime?
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The graph below shows another way of solving an inequality. The horizontal
line y = 7 intersects the line y = 1.5x + 1 at the point (4, 7). Points on the line
y = 1.5x + 1 above the horizontal line have y-values greater than 7 and x-values
greater than 4. Thus, the soutions for 1.5x + 1 7 7 are x 7 4.

10

y

8

y=7

6
4

y = 1.5x + 1

2
x

O

2

4

6

8

10

The graph below shows that the equation y = 1.5x + 1 divides the coordinate
plane into two regions. In the shaded region above the line, 1.5x + 1 6 y
(or y 7 1.5x + 1), and in the unshaded region below the line, 1.5x + 1 7 y
(or y 6 1.5x + 1).

8

y
1.5x + 1 < y

6
4

1.5x + 1 > y

2

x
–2

O

2

4

6

8

–2

Properties of Inequality
The treatment of inequalities in this Unit is informal. Algebraic techniques for
solving linear inequalities are covered in It’s in the System.
The algebraic, numerical, and graphical strategies that lead to solutions of linear
inequalities are related to those for equations, with some key differences. For
example, you can multiply or divide both sides of an equation by a positive
number without changing the solution. When you multiply or divide both sides
of an inequality by a negative number, however, the direction of the inequality is
reversed, as below.
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number of chips necessary.
Representing Integers with Combinations of Chips
Problem
+7

Show

Remove

−

+5

−8

−

−3

+7

− −2

9 black and 2 red

2 red

−5

− −7

7 red and 2 black

7 red

−4

−

+2

6 red and 2 black

+3

− +7

7 black and 4 red

Answer

5 black

+7

− +5 = +2

8 red

3 red

−8

− −3 = −5

7 black

+
UNIT
7 − −2

+9
AND
= (+9 + −2)GOALS
− −2 =

OVERVIEW
−
−
+

MATHEMATICS
UNIT
The last four problems
BACKGROUND
INTRODUCTION
require representing

STANDARDS
−
+

5 − 7 = ( 2 + −7) − 7 = 2

2 black

−4

− +2 = (−6 + +2) − +2 = −6

7 black

+3

− +7 = (−4 + +7) − +7 = −4

the minus end as a
This teacher
combination
of red
Place
digital icon
and black
chips.

This is a true number sentence.
5 6 12
Multiply both sides of the inequality by - 1.
Jeremy earns +10 mowing a lawn. He used his credit card to rent the lawn
Youmower.
do not Jeremy
get
Instead,
you get
now owes his credit card
company
+15. How much money
-5does
6 -12,
-5 7 -12,
Jeremy have?
which is a false
which is another true
This
problem
may be modeled using chipsnumber
by representing
number
sentence.
sentence.the +10 earned
with a combination of 15 black chips and 5 red chips (10 = 15 + - 5). With this
alternative
representation
of 15, +15
or 15
black chips
can be “taken away.”
You
may want
to remind students
of the
properties
of inequality.
Five red chips are left to represent the +5 that Jeremy is “short.” Two different
number sentences are applicable:

indicates that there
is additional video
content available
on this topic in this
unit’s Mathematics
Background on
Teacher Place.

10 + - 15 = - 5 and 10Addition
- + 15 = -and
5 Subtraction Properties of Inequality
Addition Property of Inequality

continued on next page

If you add the same number to each side of an inequality, the two sides
remain equal.
Arithmetic

Algebra

8 < 12, so 8 + 3 < 12 + 3,
and
10 > 7, so 10 + 5 > 7 + 5.

If a < b, then a + c < b + c,
and
if a > b, then a + c > b + c.

Note: These relationships are also true for ≤ and ≥.
Mathematics Background

Subtraction Property of Inequality

21

If you subtract the same number from each side of an inequality, the two
sides remain equal.
CMP14_TG07_U2_UP.indd 21

Arithmetic

Algebra

8 < 12, so 8 − 4 < 12 − 4,
and
10 > 7, so 10 − 2 > 7 − 2.

If a < b, then a − c < b − c,
and
if a > b, then a − c > b − c.

14/05/13 3:43 PM

Note: These relationships are also true for ≤ and ≥.
In particular, make sure students understand the difference between the
multiplication and division properties of inequality with positive numbers and the
properties with negative numbers.

Mathematics Background
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Unit Introduction
Using the Unit Opener

Now that you have reviewed all of the highlevel information about the unit, we move
into the Unit Introduction, which begins to
outline suggestions for teaching the unit.

Refer students to the three questions posed on the opening page of the student
edition. You may want to have a class discussion about these questions. If you
choose to have a class discussion, do not focus on finding the “correct” answers.
After your students learn the mathematical concepts required to answer the
questions, they are posed again in the Problems. Ask your students to keep the
questions in mind while working through the Investigations and to think about how
to use the mathematics to help find the answers.

Using the Mathematical Highlights
The Mathematical Highlights page in the student edition provides information
to students, parents, and other family members. It gives students a preview of
the mathematics and some of the overarching questions that they should ask
themselves while studying Thinking With Mathematical Models.
As they work through the Unit, students can refer back to the Mathematical
Highlights page to review what they have learned and to preview what is still to
come. This page also tells students’ families what mathematical ideas and activities
will be covered as the class works through Thinking With Mathematical Models.
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How is the thickness of a steel
beam or bridge related to its
strength? How is the length of
a beam or bridge related to its
strength?

The equation c = 0.15t + 2.50
gives the charge c in dollars
for renting a paddle boat for
t minutes. How much time can
you buy on a paddle boat if you
have +12?

An all-star basketball player
in the National Basketball
Association (NBA) is 6 feet 9
inches (206 cm) tall. How can
you use this measurement
to estimate his shoe size, his
weight, or his arm span?

2

Notes
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Student pages are included in your Teacher’s Guide for easy
reference. Teacher information always precedes the corresponding
student content. For example, the student Unit Opener pages
shown here are preceded by teacher-facing information about
the Unit Opener. (Note: this pattern continues throughout the
printed Teacher’s Guide; teacher-facing Investigation-level pages
are followed by the corresponding student Investigation pages,
and teacher pages about the daily Problems are followed by the
student Problem pages.)
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Notice the tab on the right
side of the page. These
tabs allow you to quickly
flip to the appropriate
student page as you are
planning or presenting
materials in class.

In earlier Connected Mathematics units, you explored functions
in two variables. You learned how to find linear relationships
from tables and graphs and to write their equations. Using the
equations, you solved problems. In this unit, you will develop your
skills for recognizing and analyzing linear relationships. You will
compare linear and nonlinear patterns and learn about inverse
variation, a specific nonlinear pattern.
You will conduct experiments, analyze data, and write equations
to summarize, or model, the data patterns. You will use your
equations to estimate, or predict, values not found in the data set.
The skills you develop in this unit will help you answer questions
such as those on the facing page.
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Notes
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MP4 Model with mathematics.
When you are asked to solve problems, it often helps to
• think carefully about the numbers or geometric shapes that are the
most important factors in the problem, then ask yourself how those
factors are related to each other;
• express data and relationships in the problem with tables, graphs,
diagrams, or equations, and check your result to see if it makes sense.
MP5 Use appropriate tools strategically.
When working on mathematical questions, you should always
• decide which tools are most helpful for solving the problem and why;
• try a different tool when you get stuck.
MP6 Attend to precision.
In every mathematical exploration or problem-solving task, it is
important to
• think carefully about the required accuracy of results: is a number
estimate or geometric sketch good enough, or is a precise value or
drawing needed?
• report your discoveries with clear and correct mathematical language
that can be understood by those to whom you are speaking or writing.
MP7 Look for and make use of structure.
In mathematical explorations and problem solving, it is often helpful to
• look for patterns that show how data points, numbers, or geometric
shapes are related to each other;
• use patterns to make predictions.
MP8 Look for and express regularity in repeated reasoning.
When results of a repeated calculation show a pattern, it helps to
• express that pattern as a general rule that can be used in similar cases;
• look for shortcuts that will make the calculation simpler in other cases.
You will use all of the Mathematical Practices in this Unit. Sometimes,
when you look at a Problem, it is obvious which practice is most helpful. At
other times, you will decide on a practice to use during class explorations
and discussions. After completing each Problem, ask yourself:
• What mathematics have I learned by solving this Problem?
• What Mathematical Practices were helpful in learning
this mathematics?
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Investigation

1

PLANNING

INVESTIGATION
OVERVIEW

Exploring Data Patterns

Investigation Overview

GOALS AND
STANDARDS

Once again, notice that the
bolded header at the top of the
page has changed to indicate
we are now in the Investigation
Overview section of the Teacher’s
Guide. You’ll see the same
structure in your digital teacher
materials on Teacher Place.

Investigation Description
The three Problems in this first Investigation engage students in collecting and
analyzing patterns in experimental data and in number sequences. They provide
experiences with both linear and nonlinear phenomena and lay the groundwork
for using mathematical functions as models of patterns and physical phenomena.
Students encounter relationships, some linear and some nonlinear, that describe
the relationships between variables such as bridge length and breaking weight.
These models allow students to make better-supported conjectures about what
will happen in real situations.

The list of Investigation Vocabulary terms
indicate the mathematical terms developed in
the investigation. Teachers can plan for a time for
There are no new glossary terms introduced in this Investigation.
students to record their definitions with specific
examples for the terms as they occur in the
Mathematics Background
lessons. Some teachers ask students to create a
blank dictionary on lined paper with 1-3 pages
• Linear Functions, Equations, and Inequalities
for each letter of the alphabet; students add
• Direct Variation and Inverse Variation
essential vocabulary terms as the year progresses.
• Mathematical Modeling
Other teachers prepare terms in alphabetical
• Variability in Data
order and students add their definitions and a
specific example for each vocabulary word.

Investigation Vocabulary

Investigation Overview
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The investigation-level Planning Chart breaks the
list of resources down to the daily Problem level.

Planning Chart
Content

ACE

Pacing

Materials

Resources

Problem 1.1

2, 7–8,
10–15,
35

1 day

Labsheet 1ACE
Exercises 14–17

• Virtual Bridge Experiment

• Centimeter Grid
Paper Labsheet

ACe assignments for each daily
Problem are listed for your convenience.
A.C.E. (Applications, Connections, and
Extensions) questions provide additional
learning opportunities for students. They
can be used
as homework
or
Problem
1.2
1, 9,as a “bell
1 day
ringer” exercise at the start16–26,
of class.
33

• Data and Graphs

two books of the
same thickness
small paper cups
50 pennies per group
11 * 4½-inch strips of
paper chart paper and
markers
Labsheet 1ACE
Exercises 14–17
• Centimeter Grid
Paper Labsheet
(optional)

• Virtual Bridge Experiment
• Data and Graphs

two books of the
same thickness
small paper cups
50 pennies per group
chalk or tape
4½-inch strips of
paper with lengths 4,
6, 8, 9, and 11 inches
chart paper and
markers
Problem 1.3

3–6,
27–32,
34, 36

1 day

Labsheet 1.3A
Truss

• Data and Graphs

Labsheet 1.3B
Steps
• Centimeter Grid
Paper Labsheet
(optional)
chart paper and
markers

48

Mathematical
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Assessment:
Check Up 1
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OVERVIEW

GOALS AND
STANDARDS

Goals and Standards
Goals

Mathematical Goals for the investigation are
provided within the context of the unit-level goals.

Linear and Nonlinear Relationships Recognize and model patterns in bivariate data
• Represent data patterns using graphs, tables, word descriptions, and
algebraic expressions
• Investigate the nature of linear functions in contexts
• Use mathematical models to answer questions about linear relationships
• Write linear functions from verbal, numerical, or graphical information
• Analyze and solve linear equations
• Model situations with inequalities expressed as “at most” and “at least”
situations
• Investigate the nature of inverse variation in contexts
• Use mathematical models to answer questions about inverse variation
relationships
• Compare inverse variation relationships with linear relationships
Data Analysis Measure variation in data and strength of association in bivariate data
• Use data to make predictions
• Fit a line to data that show a linear trend and measure closeness of fit
• Analyze scatter plots of bivariate data to determine the strength of the
linear association between the two variables
• Use correlation coefficients informally to describe the strength of the
linear association illustrated by scatter plots
• Use standard deviation to measure variability in univariate distributions
• Distinguish between categorical and numerical variables
• Use two-way tables and analysis of cell frequencies and relative
frequencies to decide whether two variables are related

Goals and Standards
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The Mathematical Reflections section
outlines the mathematical goals that each of
Goals
Reflections
the Mathematical
Reflections questions assess.
Mathematical Reflections are presented at the
Represent data using graphs, tables, word
1. You can represent a relationship between
Investigation; student answers
descriptions, and algebraic expressions end of each
variables with a table, a graph, a
provide
evidence
of understanding
description
in words,
or an equation. of
Investigate the nature of linear functions should
in
the goals ofa.the
Investigation.
contexts
How can you decide whether a

Reflections

relationship is linear by studying the
pattern in a data table?
b. How can you decide whether a

relationship is linear by studying the
pattern in a graph?
c. How can you decide whether a

relationship is linear by studying the
words used to describe the variables?
d. How can you decide whether a

relationship is linear by studying
the equation that expresses the
relationship in symbolic form?
2. What are the advantages

Use data to make predictions

and disadvantages of each
representation in finding
patterns and making
predictions?

Standards
Common Core Content Standards
8.F.A.3 Interpret the equation y = mx + b as defining a linear function whose
graph is a straight line; give examples of functions that are not linear. Problems 1,
2, and 3
8.F.B.5 Describe qualitatively the functional relationship between two quantities
by analyzing a graph (e.g., where the function is increasing or decreasing, linear or
nonlinear). Sketch a graph that exhibits the qualitative features of a function that
has been described verbally. Problems 1, 2, and 3
8.SP.A.1 Construct and interpret scatter plots for bivariate measurement data
to investigate patterns of association between two quantities. Describe patterns
such as clustering, outliers, positive or negative association, linear association, and
nonlinear association. Problems 1, 2, and 3
Essential for 8.F.A.2 Compare properties of two functions each represented
in a different way (algebraically, graphically, numerically in tables, or by verbal
descriptions). Problems 1 and 2
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N-Q.A.1 Use units as a way to understand problems and to guide the solution
of multi-step problems; choose and interpret units consistently in formulas;
choose and interpret the scale and the origin in graphs and data displays.
Problems 1, 2, and 3
N-Q.A.2 Define appropriate quantities for the purpose of descriptive modeling.
Problems 1, 2, and 3
F-IF.B.4 For a function that models a relationship between two quantities,
interpret key features of graphs and tables in terms of the quantities, and sketch
graphs showing key features given a verbal description of the relationship.
Problems 2 and 3
F-IF.B.6 Calculate and interpret the average rate of change of a function
(presented symbolically or as a table) over a specified interval. Estimate the rate of
change from a graph. Problems 1, 2, and 3
F-IF.C.7a Graph linear and quadratic functions and show intercepts, maxima, and
minima. Problems 1 and 3
F-BF.A.1 Write a function that describes a relationship between two quantities.
Problems 1, 2, and 3
F-BF.A.1a Determine an explicit expression, a recursive process, or steps for
calculation from a context. Problems 1, 2, and 3
F-BF.A.2 Write arithmetic and geometric sequences both recursively and with
an explicit formula, use them to model situations, and translate between the two
forms. Problem 3
F-LE.A.1 Distinguish between situations that can be modeled with linear functions
and with exponential functions. Problems 2 and 3
F-LE.A.1b Recognize situations in which one quantity changes at a constant rate
per unit interval relative to another. Problem 3
Essential for F-IF.C.9 Compare properties of two functions each represented
in a different way (algebraically, graphically, numerically in tables, or by verbal
descriptions). For example, given a graph of one quadratic function and an
algebraic expression for another, say which has the larger maximum. Problems 2
and 3

Goals and Standards
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Common Core Standards for Mathematical Practice
Connected Mathematics and the Standards for Mathematical Practice

The relevant Mathematical

Students in Connected Mathematics classrooms display evidence of multiple
Practices are once again
Common Core Standards for Mathematical Practice every day. Here are just a few
indicated,
geared
examples where you might observe students demonstrating the
Standards specifically
for
Mathematical Practice during this Investigation.
to show how the noted

Practice 2: Reason abstractly and quantitatively.

Practices will play out for this
particular Investigation.

Students use models such as bridges and trusses to develop ideas about
linear equations, the equation form y = mx + b, and the representations of the
variables x, y, m, and b.

Practice 7: Look for and make use of structure.
In Problem 1.3, as students examine tables of data, they might reason that the
values in both columns are increasing and that differences between values are
constant.
Students identify and record their personal experiences with the Standards for
Mathematical Practice during the Mathematical Reflections at the end of the
Investigation.
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PROBLEM
OVERVIEW

LAUNCH

EXPLORE

SUMMARIZE

PROBLEM

1.1

Bridge Thickness and Strength

Problem Overview
Focus Question

How would you describe the relationship between bridge
strength and bridge thickness revealed by your experiment?

Problem Description

Each problem has a focus question. Use this to guide
your instructional decisions throughout planning,
Students conduct an experiment to explore a linear relationship as they test how
andcollected
reflections
ona student
understanding.
bridge thickness is related to strength. Theyteaching
display their
data in
table
and a graph, look for relationships, and use the relationships to make predictions.

Problem Implementation

For classroom management tips and suggestions on
grouping students when teaching this problem, refer
to Problem
Have students work in groups of three or four
to conduct Implementation.
the experiment and
answer the questions. Groups may want to assign each student a specific role. One
possible set of assignments is given.
• One student manages the paper.
• One student checks that the ends of the bridges overlap each book by 1
inch and that the cup is positioned at the center of the bridge.
• One student places the pennies.
• One student records the data.

Materials
• Labsheet 1ACE Exercises 14–17 (one per student)
• Centimeter Grid Paper Labsheet (optional)
two books of the same thickness
small paper cups
50 pennies per group
11 * 414 -inch strips of paper

chart paper and markers (optional)

Using Technology
If your students have access to computers, they can use the Virtual Bridge
Experiment to simulate the experiment.
Students can also model data with Data and Graphs.

Problem 1.1 Problem Overview
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Some
problems provide a Launch video that you can access
Teacher Place at mathdashboard.com/cmp3
on Teacher Place. You may choose to project the video at the
beginning of the Launch phase to pique student interest.

Vocabulary
There are no new glossary terms introduced in this Problem.

Mathematics Background
• Linear Functions, Equations, and Inequalities
• Mathematical Modeling

At a Glance and Each
Lesson
Plan
CMP3
problem is comprised of 3 phases: Launch,
Explore, and Summarize. Because ideas are developed
over several problems, it is important for teachers not to
• Lesson Plan: Thinking
With Mathematical
Models
spend
too much time
onProblem
any one1.1problem; each problem
is designed for a daily 45-55 minutes of instruction. The
Launch phase provides context, connects to prior student
knowledge, and sets the stage for the problem.
• At a Glance: Thinking With Mathematical Models Problem 1.1

Launch

Launch Video
This animation shows a number of objects being left behind on a bridge. The
more items that are left behind, the heavier the load on the bridge is. Use this to
illustrate the importance of a bridge’s strength. Then begin a discussion on what
factors affect how strong a bridge is.

Connecting to Prior Knowledge
In their previous work in Variables and Patterns and in Moving Straight Ahead,
students explored linear functions relating variables. In those units students
represented functions using graphs, tables, and equations. In this Problem,
students collect data from an experiment, search for patterns in graphs and tables
of the data, and use their patterns to make predictions.
For demonstration in the Launch, prepare a set of paper strips in advance, folding
up the sides as explained in the Student Edition. Consider whether you want
to spend class time having groups fold their own strips or whether you want
to prepare the strips in advance. The strips need to be folded carefully, which
takes time.
Review with students how to decide which variable in a relationship is the
independent variable and which is the dependent variable. Students should
ask themselves if the values of one variable depend on the values of the other. In
this experiment, the number of pennies a bridge will hold depends on the bridge’s
thickness. Therefore, the number of pennies, or breaking weight, is the dependent
variable. Remind students that the independent variable is shown on the x-axis
and the dependent variable is shown on the y-axis.
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PROBLEM
OVERVIEW

Presenting the Challenge

LAUNCH

EXPLORE

SUMMARIZE

Notice that the bolded header at the top of the page
has changed to indicate you are now looking at Launch
information at the Problem level. You’ll see the same
structure in your digital teacher materials on Teacher Place.

To begin this Unit, it may be helpful to ask students to reflect on their previous
work with algebraic ideas.

Questions to ask students at all
stages of the lesson are included to
• Do you remember working on either or both of the Units Variables
help you support student learning
and Patterns in Grade 6 and Moving Straight Ahead in Grade 7? (yes)
and on-going formative assessment.
(Students may have used earlier editions of CMP2, which included

Suggested Questions

Variables and Patterns and Moving Straight Ahead.)
• What key mathematical ideas do you remember from this work? (Brainstorm
ideas that help review students’ understanding of algebra, focusing in
particular on representing functions with graphs, tables, and equations.)
To introduce the context for this Problem, have a discussion about the design and
strength of bridges. You could initiate that discussion by asking these questions.
• Have you ever walked across a shaky bridge and wondered if it would
hold your weight?
• Do you get nervous when a car, bus, or train you are in crosses a high
bridge?
• How do you suppose bridge designers know which materials and designs
will give a bridge the strength it needs?
You can then focus the discussion by asking the introductory questions from
the text.
• How do you think the thickness of a beam is related to its strength? (Most
students will say that thicker beams are stronger.)
• Do you think the relationship is linear? (Answers will vary.)
• What other variables might affect the strength of a bridge? (Possible
answers: the material the bridge is made out of, the length of the bridge,
the design of bracing, etc.)
You may need to review the idea of a linear relationship. Ask volunteers to
remind the class about the patterns of change in a table and a graph of a linear
relationship. Discuss the fact that a linear relationship has a constant rate of
change. That is, as the values of the independent variable increase by equal
amounts, so do the values of the dependent variable. The graph of a linear
relationship is a straight line.
Tell students they will conduct an experiment to explore how the strength of a
bridge changes as its thickness increases.
With the help of one or two students, demonstrate the experiment, using a single
strip of paper.
As you demonstrate, talk with the class about the mechanics of the experiment.
• Why is it important that the ends of the bridge always overlap the books
by 1 inch? (For the comparisons to be meaningful, all of the bridges must
be suspended in the same way.)
Problem 1.1 Launch
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• Where should you place the cup? (in the center of the bridge)
• How should you add the pennies? (carefully, using the same technique
each time)
• Should you reuse a paper bridge after it has collapsed? (No; once a
bridge has collapsed, the paper is structurally different from unused paper
strips and would give different results.)
• Do you need to fold the paper strips the same way every time? (Yes; to
get good results from an experiment, you need to keep everything as
consistent as possible.)
It might be helpful to fold a new bridge, but use a sloppy technique. Hold it up for
the class to see.
• Would it make a difference if you used a bridge that looked like this? (Yes;
it would probably give you data that are very different than if you used a
bridge folded neatly.)
• What might a bridge like this do to your results? (It would make your
results vary too much.)
When the class has an idea of how to conduct the experiment, talk about the data
they will collect.
• What does it mean for a bridge to “collapse”? We need to agree on
a definition before we begin. (For groups to be able to compare their
results, students will need to judge the collapse of a bridge in the
same way.)
Many teachers use the moment when the bridge touches the table. Some use
the moment when the bridge first begins to bend. Other teachers have students
suspend the bridge high above the table and consider the falling of the cup and
pennies to be the collapse. Also, to compare their results, students should all use
books of the same thickness. The experiment works best if the books are at least
one inch thick. This makes it easier for students to tell when the bridges have
collapsed.

During the explore phase of the lesson, students
explore a rich problem, which will enable them to
analyze and generalize a concept or skill. Students
may work individually, with a partner or with a small
Providing for Individual Needs
group. When appropriate, students collaborate with
their peers to make sense of what the questions are
Ask each student to draw a graph of his or her group’s data. Groups should
asking
and make
a visual
ofon
their solution
discuss which variable should be on
the horizontal
axis and
whichdisplay
should be
the vertical axis.
strategy to share during the Summarize phase.

Explore

Suggested Questions
• Which is the independent variable and which is the dependent variable?
(Thickness is the independent variable and should be on the horizontal
axis. Breaking weight is the dependent variable and should be on the
vertical axis.)
• What patterns do you see in the data? (The data appear to be almost
linear.)
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LAUNCH

EXPLORE

SUMMARIZE

• How should your data compare to the data of other groups in the class?
(If they did the experiment in a similar way, then their results should be
similar.)
You may want to make a graph template on chart paper or an electronic
whiteboard for groups to record their findings for sharing during the Summarize.
Have each group add their data points to make a class scatter plot. (This plot will
have several points for each thickness value.)

Planning for the Summary
What evidence will you use in the summary to clarify and deepen understanding of
the focus question?
What will you do if you do not have evidence?

Summarize

During the Summarize phase of a problem,
students share their conjectures and conclusions
for questioning by their peers. You may begin
Orchestrating the Discussion
by posing an opening question that will get
the conversation started. After that, students
Have some groups display the scatter plot of their results or display the collective
should
theinsummary
by presenting their
class data scatter plot. Then ask students to interpret
what lead
they see
terms of the
conjectures and/or conclusions.
focus question of the Problem.
Suggested Questions
• How does bridge strength seem to be related to the number of layers?
(The more layers a bridge has, the stronger it is. Specifically, for every
extra layer added, the bridge can hold about 10 more pennies.)
• How is the pattern you describe illustrated in your group data and plot
or in the display of the class data? (In the table, as the number of layers
increases by 1, the breaking weight increases by about 10 pennies. On
the plot, the points are roughly in a straight line with a slope of about 10.)
Going Further
The data will vary slightly from group to group, and groups may have used
different methods to make their predictions. It will be useful to talk about the
various methods used because the process of developing a mathematical model is
strongly connected to the way an experiment was conducted.
Students’ data may suggest a nonlinear relation. Even with a slightly curved scatter
plot, a linear model is probably adequate and certainly is simpler.
• For each layer you added to the bridge, what was the approximate
increase in the number of pennies the bridge would hold?
• Was the increase in the number of pennies constant? If not, how did you
make your predictions for other bridge thicknesses?
Students will probably have used a formal or informal averaging procedure based
on their reasoning that the rate of increase should be constant. If some students
used different methods, have them share their ideas. They may offer some
interesting rationales.
Problem 1.1 Summarize
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Discuss the scatter plot of the combined class data. This graph allows students to
see the general trend and shows places where the data collected by an individual
group differs from the majority of the data. Discuss why such differences may have
occurred. For example, the group may have used a collapsed bridge or have set
up the bridge incorrectly.
Have students save the data they collected and their graphs. In Investigation 2,
they will fit a linear model to the data.

Reflecting on Student Learning
Use the following questions to assess student understanding at the end of
the lesson.
• What evidence do I have that students understand the Focus Question?
• Where did my students get stuck?
• What strategies did they use?
• What breakthroughs did my students have today?
• How will I use this to plan for tomorrow? For the next time I teach this lesson?
• Where will I have the opportunity to reinforce these ideas as I continue through this
Unit? The next Unit?

ACE Assignment Guide
• Applications: 2
• Connections: 7–8, 10–15
• Extensions: 35
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PROBLEM
OVERVIEW

LAUNCH

EXPLORE

SUMMARIZE

PROBLEM

1.2

Bridge Length and Strength

Problem Overview
Focus Question

How would you describe the pattern relating bridge strength
to bridge length shown in your experimental data?

Problem Description
Students conduct another experiment to explore a nonlinear relationship as
they test how bridge length is related to strength. They look for patterns in their
collected data and use the patterns to make predictions.

Problem Implementation
Have students work in pairs on the Problem, but have each student write up
results individually. Be sure that students rest the entire base of the cup on the
bridge for accurate results.

Materials
• Labsheet 1ACE: Exercises 14–17 (one per student)
• Centimeter Grid Paper Labsheet (optional)
two books of the same thickness
small paper cups
50 pennies per group
41
4 -inch strips of paper with lengths 4, 6, 8, 9, and 11 inches
chalk or tape
chart paper and markers (optional)

Using Technology
If your students have access to computers, they can use the Virtual Bridge
to simulate the experiment.
Students can also model data with Data and Graphs.

Problem 1.2 Problem Overview
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Planning for the Summary
What evidence will you use in the summary to clarify and deepen understanding of
the focus question?
What will you do if you do not have evidence?

Summarize
Orchestrating the Discussion
Consider the focus question and how students might now answer it.

Suggested Questions
• Is the pattern relating number of steel rods to truss length a linear
function? (yes)
• How can you tell by examining the graph? (The points fall in a straight line.)
• How can you tell by examining the table? (The rate of change is constant;
each time the length increases by 1, the number of rods increases by 4.)
Then ask students to present their patterns for Question B.
• Is the pattern relating number of steel rods to number of steps in the stair
frame a linear function? (no)
• How do you know by looking at the graph? (The points fall along a curve,
not a line.)
• How do you know by looking at the table? (The rate of change is not
constant. As the number of steps increases by 1, the number of rods
needed to make the next frame in the sequence of frames increases by a
greater and greater amount.)
• How are these functions similar to and different from those in the bridge
experiments? (The bridge-thickness function is linear, just like the truss
function. Neither the bridge-length function nor the staircase function is linear.)

Reflecting on Student Learning
Use the following questions to assess student understanding at the end of the lesson.
• What evidence do I have that students understand the Focus Question?
• Where did my students get stuck?
• What strategies did they use?
• What breakthroughs did my students have today?
• How will I use this to plan for tomorrow? For the next time I teach this lesson?
• Where will I have the opportunity to reinforce these ideas as I continue through this
Unit? The next Unit?
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SUMMARIZE

MATHEMATICAL
REFLECTIONS

ACE Assignment Guide
Applications: 3–6
Connections: 27–32
Extensions: 34, 36

Mathematical Reflections

At the close of each Investigation,
students discuss their understandings
and then record their individual
responses to the Mathematical
Reflections questions in their
notebook or journal.

Possible Answers to Mathematical Reflections
1. a. If constant change in the independent variable in the table yields constant

Possible change
Answers
in the dependent variable, then the relationship is linear.
and sample
student
b. If a graph is a straight line, the relationship is linear.
responses to the
c. If the words talk about one variable changing at a constant rate as another
Mathematical
Reflection
increases, the modeling function will be linear.
questions are provided
d. The most common equation form for a linear function is y = mx + b, where m
for each investigation.
and b are specific numbers. However, there are many other equivalent forms.

The key to linearity is that the variable appears with exponent 1 and not in the
denominator of a fraction (which is the case for simple inverse variation).
Note: Students have not done very much with writing equations in
Investigation 1. More is done with this in Investigation 2.

2. One advantage to a graph is that it gives a visual representation of the situation.

A disadvantage is that a graph can be difficult to read for precise answers. An
advantage of words is that they can communicate a situation easily without
much effort on the part of the communicator, but sometimes words are not very
precise. Some situations are just too complicated to explain easily in words.
Tables give you precise information about certain coordinates, but they often
leave you guessing about the information between the given coordinates.
Equation representations for functions are compact and essential when one
wants to get calculator or computer help in creating graphs or tables.

Possible Answers to Mathematical Practices Reflections
Students may have demonstrated all of the eight Common Core Standards for
Mathematical Practice during this Investigation. During the class discussion, have
students provide additional Practices that the Problem cited involved and identify
the use of other Mathematical Practices in the Investigation.

Problem 1.3 Mathematical Reflections
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One student observation is provided in the Student Edition. Here is another
sample student response.

For Question C in Problem 1.3, we saw that both patterns are increasing. The
number of rods in trusses of different lengths increases linearly. The graph is
a straight line and the table shows a constant rate of change as trusses of
different lengths are made. The number of rods in staircase frames seems to be
nonlinear. Our graph was curved rather than a straight line. The rate of change
between points is not the same each time a step is added to the previous frame,
so there is not a constant difference.
For Problem 1.3 (B), we had to find a pattern with trusses. We filled in the table.
Length of Truss

2

3

4

5

6

7

8

Number of Rods

7

11

15

19

23

27

31

Then we made a graph.

Number of Rods

CSP Trusses
y

32
24
16
8
0

x
0

2

4

6

8

Truss Length (ft)

Then we wrote about the patterns of change. We found out several things.
• Every time the length of the truss increases by 1 foot, 4 rods are added.
• In the table, each increase of 1 foot in truss length yields an increase of 4 in
the number of rods. The graph is a straight line. To get from one point to the
next, you move over 1 and up 4.
• There are 199 rods in a truss that is 50 feet long. It looks like each additional
foot of truss length after the first requires 4 steel rods. So that would be
3 + 49(4) = 199 rods. The first triangle just has 3 rods; the rest of the
49 triangles involve 4 rods each.
We made use of this mathematical practice in the rest of Problem 1.3, as well.
MP7: Look for and make use of structure
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Exploring Data
Patterns
People in many professions use data and mathematical reasoning to
solve problems and make decisions. For example, engineers analyze
data from lab tests to determine how much weight a bridge can hold.
Market researchers use survey data to predict demand for new products.
Stockbrokers use formulas to forecast growth of investments over time.
In several previous Connected Mathematics units, you used tables, graphs,
and equations to explore and describe relationships between variables.
In this Investigation, you will develop your skill in using these tools to
organize data from experiments, find patterns, and make predictions.

1.1 Bridge Thickness and Strength
Many bridges are built with frames of steel beams. Steel is very strong, but
any beam will bend or break if you put too much weight on it.

Common Core State Standards
8.F.A.3 Interpret the equation y = mx + b as defining a linear function whose graph is a
straight line; give examples of functions that are not linear.
8.F.B.5 Describe qualitatively the functional relationship between two quantities by analyzing
a graph (e.g., where the function is increasing or decreasing, linear or nonlinear) . . .
Also 8.F.A.2, 8.SP.A.1, F-IF.B.4, F-IF.B.6, F-IF.C.7a, F-BF.A.1a
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1.1 Bridge Thickness and Strength
Focus Question

AT A GLANCE 1

/13 10:03 PM

At a Glance | Problem 1.1 Pacing 1 Day
At a Glance Problem 1.1 Pacing 1 Day

How would you describe the relationship between bridge
strength and bridge thickness revealed by your experiment?

Launch
Review with students how to decide which variable in a relationship is
the independent variable and which is the dependent variable.

Key Vocabulary
• There are no
new glossary
terms introduced
in this Problem.

Suggested Questions
• How do you suppose bridge designers know which materials and
designs will give a bridge the strength it needs?
• How do you think the thickness of a beam is related to its strength?

Materials

• Do you think the relationship is linear?

Accessibility
Labsheet
• 1ACE: Exercises
14–17

Tell students they will conduct an experiment to explore how the
strength of a bridge changes as its thickness increases.

Explore

• two books
of the same
thickness
• small paper cups
• 50 pennies per
group
• 11 * 41
4 -inch
strips of paper
• grid paper
• chart paper
and markers
(optional)

Ask each student to draw a graph of that group’s data.
• Which is the independent variable and which is the dependent
variable?
• What patterns do you see in the data?
• How should your data compare to other groups’ data in the class?
You may want to make a large graph so that groups can record their
findings for sharing during the Summarize. (This plot will have several
points for each thickness value.)

Summarize
Have groups display their results or display the collective class data scatter
plot. Then ask students to interpret the data in terms of the focus question.
• How does bridge strength seem to be related to the number of layers?
• How do the data plots show the pattern you describe?

Going Further
Some of the data may suggest a nonlinear relation. Even with a slightly curved
scatter plot, a linear model is probably adequate and certainly is simpler.
• For each layer you added to the bridge, what was the approximate increase in
the number of pennies the bridge would hold?
• Was the increase in the number of pennies constant? If not, how did you make
your predictions for other bridge thicknesses?
Copyright © Pearson Education, Inc., or its affiliates. All Rights Reserved.
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At a Glance | Problem 1.1
Discuss the scatter plot of the combined class data. This graph allows students to
see the general trend and shows places where the data collected by an individual
group differs from the majority of the data. Have students save the data they
collected and their graphs. In Investigation 2, they will fit a linear model to
the data.
B. The relationship is approximately linear.

In the table, this is shown by the nearconstant differences in breaking weights for
consecutive numbers of layers. In the graph,
this is shown by the near straight-line pattern
of points. The relationship is also increasing.
That is, as the thickness increases, the
breaking weight increases.

Assignment Guide for Problem 1.1
Applications: 2 | Connections: 7–8, 10–15
Extensions: 35

Answers to Problem 1.1

C. Based on the given data, one possible

A. Answers will vary based on experimental

prediction is 20 pennies. As thickness
increases by 1 layer, the breaking weight
increases by about 8 pennies. So as thickness
increases by half a layer, breaking weight
would increase by about 4 pennies.

Breaking Weight
(pennies)

data. The table shows data collected in
one class. (See Figure 1.)
The graph shows the data in the table.

Bridge-Thickness
Experiment

40

D. Based on the given data, one possible

prediction is 50 pennies. As thickness
increases by 1 layer, the breaking weight
increases by about 8 pennies. Therefore,
6 layers would probably have a breaking
weight of 42 + 8 = 50 pennies.

y

The Problem answers
20on
are always printed
the back side of the
0
At a Glance.
0
2

x

E. The breaking weight is probably not actually

4
Number of Layers

a whole number of pennies. Also, the rate of
change is not exactly 8 pennies every time,
so predictions of the last value of 42 plus 8
might not match the actual breaking weight.

Figure 1

Bridge-Thickness Experiment
Number of Layers

1

2

3

4

5

Breaking Weight (pennies)

9

16

24

34

42
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At a Glance | Problem 1.2 Pacing 1 Day
At a Glance Problem 1.2 Pacing 1 Day

Focus Question

How would you describe the pattern relating bridge strength to
bridge length shown in your experimental data?

Launch
Launch the problem by asking students two focal questions:

Key Vocabulary

• How do you think the length of a bridge is related to its strength?

• There are no
new glossary
terms introduced
in this Problem.

• Are longer bridges stronger or weaker than shorter bridges?
Transition to the activity by describing the experiment.
• What do you expect will happen in this experiment?

Materials

• You are using materials similar to the materials you used before.
What are the variables this time?

Accessibility
Labsheet
• 1ACE: Exercises
14–17 (from
Problem 1.1)

• What shape do you think the graph of the data will have?
Talk about the reasoning behind their conjectures, but let the students
discover the actual shape from the experiment.

Explore

• two books
of the same
thickness
• paper cups
• 50 pennies per
group

Have students do the experiment and discuss the questions with their
partners, but ask each student to make a table and a graph and write
his or her own answers. Have groups record their results in a class
scatter plot as they did in Problem 1.1.

Summarize
You might find it helpful to ask students some of the following questions,
focusing on the scatter plot of the combined class data, when they
present their findings.
• Are there similarities in the results of the different groups? Are there
differences? What might have caused those differences?
• As its length increases, what happens to the number of pennies a
bridge can support? As its length decreases, what happens to the
number of pennies?
• What shape or pattern do you see in your graph?

• 41
4 -inch strips
of paper with
lengths 4, 6, 8,
9, and 11 inches
• chalk or tape
• graph or grid
paper
• chart paper
and markers
(optional)

• How can you tell from your table that the graph will be curved?

Going Further
• If you know that a bridge needs to support a certain number of pennies, how
would you find the length it should be? For example, suppose it needed to
support 30 pennies.

Copyright © Pearson Education, Inc., or its affiliates. All Rights Reserved.
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At a Glance

Pacing

Day

Note that you can easily
customize your At a Glance
pages (or any other resource)
on Teacher Place by adding
digital notes at point of use.

Mathematical Goals
A blank At a Glance is also provided at the end
of your printed Teacher guide in case you wish to
customize this resource.

Launch

Explore

Summarize
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are provided at the end of every
Investigation. These are grouped
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Extensions. Remember that all three
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Applications
The data are very close to linear.
Each time the class adds two layers,
the bridge can hold approximately
15 more pennies.

1. a. As distance increases, weight

decreases. The decrease is sharper
at shorter distances. (The product of
distance and weight is always 90,000.)

b. 28 pennies. The breaking weight is

b. The graph shows that as distance

about 8 pennies per layer. So, for
3.5 layers, the breaking weight would
be 28.

increases, weight decreases—sharply at
first, and then more gradually.

Weight (lb)

Crane Lifting
Capacity

c. 80. The breaking weight is about

8 pennies per layer. So, for 10 layers,
the breaking weight would be 80.

8,000

3. a. (See Figure 1.)

4,000
0

b.

0

20 40 60
Distance (ft)

$120

Cost

d. The graph’s shape is similar to that of

the bridge-length experiment because
the values of the dependent variable
decrease at a decreasing rate.

Breaking Weight
(pennies)

$60
$30
0

Bridge-Thickness
Experiment
y

60

Cost of CSP Trusses
y

$90

c. 5,000 lb; ≈ 3,000 lb; ≈ 1,250 lb

2. a.

ACE ANSWERS 1

/13 10:04 PM

Answers | Investigation 1
Answers Investigation 1

x
0

2
4
6
8
Truss Length (ft)

c. This is a linear relationship. As truss

length increases by 1 unit, cost
increases by +9.

40
20
0

x
0

2

4

6

Layers

Figure 1

Cost of CSP Trusses
Truss Length (ft)

1

2

3

4

5

6

7

8

Number of Rods

3

7

11

15

19

23

27

31

$56.75

$65.75

$74.75

$83.75

$92.75

$101.75

$110.75

$119.75

Cost of Truss
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Answers | Investigation 1
d. (See Figure 2.)

Cost of CSP Staircase Frames
y
240
160
80
0

x
0

Medal Platforms
y
Number of Boxes

Cost (dollars)

e.

b.

30
20
10
x

0

0
2
4
6
8
Number of Medal Winners

2
4
6
8
Number of Steps

c. This is not a linear relationship. In the

f. This is not a linear relationship. As the

table, when you add the second medal
winner, you add 2 boxes. When you
add a third medal winner, you add
3 more boxes. To add a 29th medal
winner, you add 29 boxes to a 28-step
platform. The change is increasing at
each step. You see this in the graph
because the graph rises more and more
sharply as you move from left to right
along the x-axis.

number of steps increases by 1, the
cost increases at an increasing rate.
4. a. (See Figure 3.)

Figure 2

Costs of CSP Staircase Frames
Number of Steps

1

2

3

4

5

6

7

8

Number of Rods

4

10

18

28

40

54

70

88

$59

$72.50

$90.50

$113

$140

Cost of Frame

$171.50 $207.50

$248

Figure 3

Medal Platforms
Number of Medalists

1

2

3

4

Number of Boxes

1

3

6

10 15 21 28 36

Thinking With Mathematical Models

350

5

2

6

7

8

Investigation 1

Inc., orCopyright
its affiliates.
RightsEducation,
Reserved. Inc., or its affiliates. All Rights Reserved.
© All
Pearson
Thinking With Mathematical Copyright
Models© Pearson
ACE Education,
Answers

70MatBro13CMP3TGAnnotated_Gr8_v3.indd
Teacher Implementation
64 Toolkit

CMP14_TE08_U01_I01_ACE_WF.indd Page 2 07/05/13 9:09 AM s-75

CMP14_TG08_U1_EM.indd 350

CMP14_ANC08_NYC_Toolkit.indd 70

5/31/13 3:36 PM
/129/PE00874_ANCL/CONNECTED_MATHEMATICS_6_8_2014/NATIONAL/ANCILLARY/CONNECTED_MAT ...
10/05/13 10:04 PM

02/05/14 6:08 AM

CM

CMP14_TG
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c. linear

d. (See Figure 4.)

Carpet for Platforms
y

f. nonlinear

20

g. The relations in parts (b) and (f) are

increasing, but at different rates. The
relationship in part (d) is decreasing.

10
0

6. a. (See Figure 5.)

x
0

2
4
6
8
Number of Steps

Number of Rods

Red Carpet Length (ft)

e. linear

30

f. The pattern in the points illustrates

a linear relationship because, with
every new step, the length of the red
carpet increases by exactly 3 feet. This
constant rate of change is different
than the pattern in the number of
boxes, which has an increasing rate
of change.
5. a. linear

CSP Ladder Bridges
y
18
12
6
0

x
0

2
4
6
Length (ft)

b. This is an increasing linear relationship

like the relationship between truss
length and number of rods. Although
the relationship between number of
steps and number of rods in a staircase
frame is also increasing, it is not linear.

b. nonlinear
Note: Students may find this problem
tricky because it does not make sense
to make stairs with 1 rod, or 2 or 3, or
some of the other choices they may see
if they make a table relating number of
rods to cost of rods.

Figure 4

Carpet for Platforms
Number of Steps

1

2

3

4

5

6

7

8

Carpet Length (ft)

13

16

19

22

25

28

31

34

Figure 5

CSP Ladder Bridges
Bridge Length (ft)

1

2

3

4

5

6

Number of Rods

4

7

10

13

16

19
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Answers | Investigation 1
Connections
7. D

10. a.

25 ft

8. H
9. a.

5 ft
10 ft

12 ft

10 ft

9 ft

30 ft

25 ft
50 ft

b. 34 ft; 33 ft; 35 - / ft, or 0.5(70 - 2/) ft

6 ft

c. 34.5 ft, 33.5 ft

b. 300 ft; 150 ft; 100 ft
c. 300
/ ft. Note: Some students may not

d. 15 ft by 20 ft; about 15.6 ft by 19.4 ft;

17.5 ft by 17.5 ft

be able to use symbols to describe this
relationship. They will work more with
the relationships among area, length,
and width in Investigation 3.

e. It decreases linearly.

d. The width decreases, but not linearly.

Width (ft)

30

e. The graph decreases very sharply at

first and then more gradually.

Rectangles With
Area 300 ft2

100

60

Rectangles With
Perimeter 70 ft
y

20
10
0

80
Width (ft)

30 ft

26 ft

x
0

10 20 30
Length (ft)

f. There is a linear decrease in the graph.

40
20
0

0

20

40 60 80
Length (ft)

Thinking With Mathematical Models

352

100

4

Investigation 1

Inc., orCopyright
its affiliates.
RightsEducation,
Reserved. Inc., or its affiliates. All Rights Reserved.
© All
Pearson
Thinking With Mathematical Copyright
Models© Pearson
ACE Education,
Answers

72MatBro13CMP3TGAnnotated_Gr8_v3.indd
Teacher Implementation
66 Toolkit

CMP14_TE08_U01_I01_ACE_WF.indd Page 4 07/05/13 9:09 AM s-75

CMP14_TG08_U1_EM.indd 352

CMP14_ANC08_NYC_Toolkit.indd 72

5/31/13 3:36 PM
/129/PE00874_ANCL/CONNECTED_MATHEMATICS_6_8_2014/NATIONAL/ANCILLARY/CONNECTED_MAT ...
10/05/13 10:04 PM

02/05/14 6:08 AM

CM

CMP14_TG

Answers | Investigation 1
11. (See Figure 6.)

table.

4

b. Use the “Probable Income” row in the

1
(−3−
, 0)
3

c. +2.50

x

−4 −2 O

12. Answers will vary according to students’

2

4

−2

choice of babysitting rates.
a. Use a rate of +5 per hour, and mark

−4

axes for perhaps 20 hours and +100.

b. y = 5x

d. In each case, the solution of the first

equation x is the x-intercept of the
second equation. This makes sense
because in each case the first equation
is the same as the second equation
except that y has been replaced by 0.
So the first equation can be solved by
looking at the corresponding graph
and asking, “What will the answer be
for x when y = 0? Or, what is the value
of x at the point (x, 0)?”

c. Jake would earn more per hour, for

example, +6 per hour. The equation
would then be y = 6x.
13. a. x = - 2

4

y

2
(−2, 0)

x

O

2

14. Graph C

4

15. Graph A

−2

16. Graph D

−4

17. Graph B
18. 2 coins. Possible method: Take 3 coins

b. x = 2

4

from each side to find 3 pouches equals
6 coins. Because each pouch contains
the same number of coins, there must be
2 coins in each pouch.

y

2
(2, 0)
−4

y

2

table.

−4

ACE ANSWERS 1

a. Use the “Probable Sales” row in the

−2

O

x

2

4

−2
−4

Figure 6

Predicted Ticket Sales for Whole School
Ticket Price

$1.00

$1.50

$2.00

$2.50

$3.00

$3.50

$4.00

$4.50

Probable Sales

400

400

360

300

240

200

160

140

Probable Income

$400

$600

$720

$750

$720

$700

$640

$630

Thinking With Mathematical Models

5

Investigation 1

Copyright
© Pearson
Education, Inc., or its affiliates. All Rights Reserved.
Copyright © Pearson Education, Inc., or its affiliates.
All Rights
Reserved.

MatBro13CMP3TGAnnotated_Gr8_v3.indd 67
RY/CONNECTED_MAT ... CMP14_TE08_U01_I01_ACE_WF.indd Page 5 07/05/13 9:09 AM s-75

/13 10:04 PM

c. x = -3 1
3

CMP14_TG08_U1_EM.indd 353

CMP14_ANC08_NYC_Toolkit.indd 73

ACE Answers

353

Annotated Teacher’s Guide for Grade 8

73

5/31/13 3:36 PM
/129/PE00874_ANCL/CONNECTED_MATHEMATICS_6_8_2014/NATIONAL/ANCILLARY/CONNECTED_MAT ...
10/05/13 10:04 PM

02/05/14 6:08 AM

Answers | Investigation 1
19. 3 coins. Possible method: Take 1 coin

25. x = 21
8 or x = 2.125
26. x = -2

from each side to find 4 pouches equals
2 pouches and 6 coins. Now take 2 pouches
from each side to find 2 pouches equals
6 coins. Because each pouch contains
the same number of coins, there must be
3 coins in each pouch.

27. x = -3
28. x = 4
29. false, because 42 6 50

20. a. 3x + 3 = 9 and 4x + 1 = 2x + 7

30. true, because 11 7 6

b. Possible solution for 3x + 3 = 9:

31. false, because -10 6 0

3x + 3 = 9

32. a. The “wrap” part of the cylinder has

the same area (8.5 * 11 sq in.) for each
cylinder. But the circular bases are
larger for the cylinder with the 8.5-inch
height.

3x = 6 Subtract 3 from each side.
x = 2 Divide each side by 3.
Possible solution for 4x + 1 = 2x + 7:
4x + 1 = 2x + 7

b. See part (a) above.

4x = 2x + 6 Subtract 1 from each side.

c. See part (a) above.

2x = 6

d. The shorter cylinder; the base area

x=3

Subtract 2x from each side.

depends on the radius. If the smaller
dimension of the paper is used for the
height of the cylinder then the base
area will have a larger radius.

Divide each side by 2.

c. The strategies were the same, but in

part (b) symbols were used instead of
objects.

33. Answers will vary. The only criterion is

that r 2h = 28 cm3 . Possible answers:
r = 2 cm, h = 7 cm; r = 27 cm,
h = 4 cm; r = 28 cm, h = 3.5 cm

21. x = 2
22. x = 4
23. x = 14
6 or an equivalent form
24. x = - 2
3
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Extensions
p

q

y

z

1

1

1

2

1

Number of Steps

1

2

2

4

8

4

1
2

Number of Rods

4

10 18 28 40 54 70 88

3

9

27

8

1
3

4

16

64

16

1
4

25

125

32

6

36

216

64

1
6

10

100

1,000

1,024

1
10

11

121

1,331

2,048

1
11

12

144

1,728

4,096

1
12

n

n2

n3

2n

1
n

3

4

5

6

7

8

Height vs. Foot Length
Foot Length (cm)

5

1
5

32
24
16
8
0

0

40

80

120 160

Height (cm)
b. Only the (height, foot length) graph

looks linear.

c. Approximately 6 : 1; The average

b. None of the patterns are linear because

student is 6 “feet” tall.

a constant change in x does not yield a
constant change in y.

d. Shoshana White; Tonya Stewart

35. Modeling data patterns.
a. The three scatter plots will look like

this:

Number of Rods

CSP Trusses
y

32
24
16
8
0

x
0

2
4
6
8
Truss Length (ft)
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New York City Scope and Sequence for CMP3
The following pages contain a high-level scope and sequence for
Connected Mathematics 3 and incorporate the State’s pre- and poststandards guidance (see http://www.p12.nysed.gov/assessment/math/
math-ei.html). This scope and sequence is intended to give teachers
an overview of where instructional time will be spent across the year
through use of CMP3. It provides a suggested sequence of instruction
and assessments, including where NYCDOE Periodic Assessments can be
used to gauge students’ understanding of concepts and skills taught at
benchmark moments throughout the year.
For each Unit, you will see the following:
• Essential Ideas The key topics of the Unit; Units are built around
achieving understanding and mastery of these topics.
• Goals The mathematical and problem-solving goals that students
should achieve for the Unit
• Main CC Standards The standards listed show the main content
standards covered throughout the Unit. Instruction is focused on
achieving a thorough knowledge of these content standards. In the
case of the Standards for Mathematical Practice, all eight standards
are listed for each unit because the Mathematical Practices are the
foundation of the CMP approach. In each Unit, all eight Mathematical
Practices are thoroughly integrated into the content. CMP is a problemcentered curriculum. Thus, the mathematical tasks or problems are
the primary vehicle for student engagement with the mathematical
concepts to be learned in class and in homework. The Mathematical
Practices are a natural part of each CMP lesson as students use them to
solve problems and develop mathematical understandings.
• Fluency Goals The key fluency expectations or examples of
culminating standards for the grade
• Assessment Opportunities This listing highlights the assessments that
ensure teachers can gauge student success on mastering the standards
covered in the Unit.

76
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Grade 8
Grade 8: Suggested Sequence for CMP31

Suggested Instructional Time

Unit 1 Thinking With Mathematical Models:
Linear and Inverse Variation

26 days

Unit 2 Growing, Growing, Growing:
Exponential Functions

23 days

NYCDOE Fall Benchmark Assessment
Unit 3 Butterflies, Pinwheels, and Wallpaper:
Symmetry and Transformations

24 days

Unit 4 Say It With Symbols: Making Sense
of Symbols

25 days

Unit 5 It’s In the System: Systems of Linear
Equations and Inequalities

21 days

NYCDOE Spring Benchmark Assessment
State Examination
Unit 6 Looking for Pythagoras:
The Pythagorean Theorem

29 days

This Scope and Sequence represents one way a school may teach the full year’s content and incorporates the
state’s pre-post test standards. As the transition to the PARCC assessments progresses, schools may choose to make
decisions around the sequence and pacing of Units that address post-test concepts prior to the state examination in
consideration of the state’s testing program guidance (see http://www.p12.nysed.gov/assessment/math/math-ei.html).

1

Scope and Sequence for Grade 8
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Unit Readiness
Check Up 1
Partner Quiz

Check Up 2
Self-Assessment
Unit Test

• Solve linear equations in one variable.
• Solve multistep problems posed with positive and negative rational numbers.**

8.SP.A.2: Know that straight lines are widely used to model relationships
between two quantitative variables. For scatter plots that suggest a linear
association, informally fit a straight line, and informally assess the model fit
by judging the closeness of the data points to the line.

8.SP.A.1: Construct and interpret scatter plots for bivariate measurement
data to investigate patterns of association between two quantities. Describe
patterns such as clustering, outliers, positive or negative association, linear
association, and nonlinear association.

**reinforcing fluency expectations from previous grades

Grade 8

• Fluently add, subtract, multiply, and divide rational numbers.**

Common Core Standards for Mathematical Practice
MP.1: Make sense of problems and persevere in solving them.
MP.2: Reason abstractly and quantitatively.
MP.3: Construct viable arguments and critique the reasoning of others.
MP.4: Model with mathematics.
MP.5: Use appropriate tools strategically.
MP.6: Attend to precision.
MP.7: Look for and make use of structure.
MP.8: Look for and express regularity in repeated reasoning.

• Characterize the strength and variability of mathematical models.

• Categorical data must be analyzed in different ways than numerical data
including using 2-way tables to analyze relative frequencies.

• Data may show a pattern or association between the data. Sometimes
you can fit a line to data, find the equation of the line, and measure how
well the line fits the data pattern. This is useful for making predictions
about data points not observed.

*CMP3 develops fluency in procedural skills from a foundation of conceptual understanding, an approach that leads to long-term retention of skills and ability to apply those skills in problem solving.

Assessments

Fluency Goals*

Common Core Content Standards
8.EE.B.5: Graph proportional relationships, interpreting the unit rate as
the slope of the graph. Compare two different proportional relationships
represented in different ways. For example, compare a distance-time graph
to a distance-time equation to determine which of two moving objects has
greater speed.

Main Common
Core Standards

8.F.B.4: Construct a function to model a linear relationship between two
quantities. Determine the rate of change and initial value of the function
from a description of a relationship or from two (x, y) values, including
reading these from a table or from a graph. Interpret the rate of change and
initial value of a linear function in terms of the situation it models, and in
terms of its graph or a table of values.

• Recognize and model linear and nonlinear relationships in bivariate data.

• Data about two variables from real-world observations or experiments
can be collected and represented in graphs and tables. These
representations are useful for analyzing relationships among data,
including the variability of the data.

• When one variable is dependent on the other, a function can model
the data pattern. Functions allow you to answer questions or make
predictions about a relationship. Linear relationships are functions.

26 days

Goals

Essential Ideas

Instructional
Time

Thinking WiTh MaTheMaTical Models Linear and Inverse Variation
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Unit Readiness
Check Up
Partner Quiz

**reinforcing fluency expectations from previous grades

Grade 8

Common Core Standards for Mathematical Practice
MP.1: Make sense of problems and persevere in solving them.
MP.2: Reason abstractly and quantitatively.
MP.3: Construct viable arguments and critique the reasoning of others.
MP.4: Model with mathematics.
MP.5: Use appropriate tools strategically.
MP.6: Attend to precision.
MP.7: Look for and make use of structure.
MP.8: Look for and express regularity in repeated reasoning.

• Develop an understanding of equivalent exponential expressions.

• There are rules for working with exponential expressions. These
properties of exponents are useful in writing equivalent expressions and
particularly when working with values written in scientific notation.

*CMP3 develops fluency in procedural skills from a foundation of conceptual understanding, an approach that leads to long-term retention of skills and ability to apply those skills in problem solving.

Unit Project
Self-Assessment
Unit Test

• Solve linear equations in one variable.
• Fluently add, subtract, multiply, and divide rational numbers.**

8.F.B.5: Describe qualitatively the functional relationship between two
quantities by analyzing a graph (e.g., where the function is increasing or
decreasing, linear or nonlinear). Sketch a graph that exhibits the qualitative
features of a function that has been described verbally.

8.F.A.2: Compare properties of two functions each represented in a
different way (algebraically, graphically, numerically in tables, or by
verbal descriptions).

8.EE.A.4: Perform operations with numbers expressed in scientific notation,
including problems where both decimal and scientific notation are used. Use
scientific notation and choose units of appropriate size for measurements
of very large or very small quantities (e.g., use millimeters per year for
seafloor spreading). Interpret scientific notation that has been generated
by technology.

Common Core Content Standards
8.EE.A.3: Use numbers expressed in the form of a single digit times an
integer power of 10 to estimate very large or very small quantities, and to
express how many times as much one is than the other.

• Explore problem situations in which two or more variables have a
exponential relationship to each other.

• There is often more than one way to write an equation. The ability to
rewrite an equation as an equivalent relationship can be helpful when
solving problems involving exponential functions and relationships.

• Situations that can be modeled by an exponential function show a
multiplicative pattern in the table of data; the rate of change grows
or decays by a constant factor. Tables and graphs can provide more
information about a function and help solve problems.

23 days

NYCDOE Fall Benchmark Assessment

Assessments

Fluency Goals*

Main Common
Core Standards

Goals

Essential Ideas

Instructional
Time

groWing, groWing, groWing Exponential Functions
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Unit Readiness
Check Up 1
Partner Quiz
Check Up 2
Unit Project
Self-Assessment
Unit Test

• Solve linear equations in one variable.
• Analyze proportional relationships and use them to solve problems.

8.G.A.4: Understand that a two-dimensional figure is similar to another if the
second can be obtained from the first by a sequence of rotations, reflections,
translations, and dilations; given two similar two-dimensional figures,
describe a sequence that exhibits the similarity between them.

8.G.A.3: Describe the effect of dilations, translations, rotations, and
reflections on two-dimensional figures using coordinates.

Grade 8

Common Core Standards for Mathematical Practice
MP.1: Make sense of problems and persevere in solving them.
MP.2: Reason abstractly and quantitatively.
MP.3: Construct viable arguments and critique the reasoning of others.
MP.4: Model with mathematics.
MP.5: Use appropriate tools strategically.
MP.6: Attend to precision.
MP.7: Look for and make use of structure.
MP.8: Look for and express regularity in repeated reasoning.

• Understand congruence and similarity and explore necessary and sufficient
conditions for establishing congruent and similar shapes.

• Properties of transformations, congruence, and similarity can be used to
solve problems about shapes and measurements.

*CMP3 develops fluency in procedural skills from a foundation of conceptual understanding, an approach that leads to long-term retention of skills and ability to apply those skills in problem solving.

Assessments

Fluency Goals*

Common Core Content Standards
8.G.A.1: Verify experimentally the properties of rotations, reflections,
and translations.

Main Common
Core Standards
8.G.A.2: Understand that a two-dimensional figure is congruent to another
if the second can be obtained from the first by a sequence of rotations,
reflections, and translations; given two congruent figures, describe a
sequence that exhibits the congruence between them.

• Describe types of transformations that relate points by the motions
of reflections, rotations, and translations, and describe methods for
identifying and creating symmetric plane figures.

• Two shapes are congruent if a specific sequence of rigid transformations
will transform one shape to the other. Two figures are similar if a specific
sequence of rigid transformations and dilation will transform one shape
to the other.

• Various transformations affect distances and angles of figures differently.
These effects help you compare figures and determine the similarity or
congruence between figures.

24 days

Goals

Essential Ideas

Instructional
Time

BuTTerflies, PinWheels, and WallPaPer Symmetry and Transformations
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Unit Readiness
Check Up 1
Partner Quiz
Check Up 2

Unit Project
Self-Assessment
Unit Test

• Solve linear equations in one variable.
• Solve problems involving volume.
• Fluently add, subtract, multiply, and divide rational numbers.**

8.G.C.9: Know the formulas for the volumes of cones, cylinders, and spheres
and use them to solve real-world and mathematical problems.

8.F.B.5: Describe qualitatively the functional relationship between two
quantities by analyzing a graph (e.g., where the function is increasing or
decreasing, linear or nonlinear). Sketch a graph that exhibits the qualitative
features of a function that has been described verbally.

8.F.B.4: Construct a function to model a linear relationship between two
quantities. Determine the rate of change and initial value of the function
from a description of a relationship or from two (x, y) values, including
reading these from a table or from a graph. Interpret the rate of change and
initial value of a linear function in terms of the situation it models, and in
terms of its graph or a table of values.

8.F.A.3: Interpret the equation y = mx + b as defining a linear function,
whose graph is a straight line; give examples of functions that are not linear.

Common Core Content Standards
8.EE.C.7: Solve linear equations in one variable.

• Develop an understanding of equivalent expressions and equations.

• Equivalent expressions can be used to develop and relate formulas for
geometric shapes including volumes of cones, spheres, and cylinders.

• Equivalence is useful when solving equations and problems. Equivalent
expressions can be generated using properties of operations. Examining
equivalent forms of an expression can reveal new information about the
context of a problem.

• Algebraic equations and expressions can be used to solve problems.

25 days

**reinforcing fluency expectations from previous grades

Grade 8

Common Core Standards for Mathematical Practice
MP.1: Make sense of problems and persevere in solving them.
MP.2: Reason abstractly and quantitatively.
MP.3: Construct viable arguments and critique the reasoning of others.
MP.4: Model with mathematics.
MP.5: Use appropriate tools strategically.
MP.6: Attend to precision.
MP.7: Look for and make use of structure.
MP.8: Look for and express regularity in repeated reasoning.

• Develop an understanding of specific functions such as linear, exponential
and quadratic functions.

• The underlying pattern of change in a relationship or function can be
represented by a symbolic representation or equation. Different types of
functions, such as linear, inverse, exponential, or quadratic, have specific
characteristics in their symbolic representations.

• Equations can have one solution, no solution, or an infinite number of
solutions which can be identified by examining the equation or its graph.

*CMP3 develops fluency in procedural skills from a foundation of conceptual understanding, an approach that leads to long-term retention of skills and ability to apply those skills in problem solving.

Assessments

Fluency Goals*

Main Common
Core Standards

Goals

Essential Ideas

Instructional
Time

say iT WiTh syMBols Making Sense of Symbols
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**reinforcing fluency expectations from previous grades

Grade 8

Common Core Standards for Mathematical Practice
MP.1: Make sense of problems and persevere in solving them.
MP.2: Reason abstractly and quantitatively.
MP.3: Construct viable arguments and critique the reasoning of others.
MP.4: Model with mathematics.
MP.5: Use appropriate tools strategically.
MP.6: Attend to precision.
MP.7: Look for and make use of structure.
MP.8: Look for and express regularity in repeated reasoning.

• Develop an understanding of graphing and symbolic methods for solving
linear inequalities with one and two variables.

• The strategies for solving linear equations, linear inequalities and
systems of linear equations can be extended to solving systems of
linear inequalities.

*CMP3 develops fluency in procedural skills from a foundation of conceptual understanding, an approach that leads to long-term retention of skills and ability to apply those skills in problem solving.

NYCDOE Spring Benchmark Assessment

Unit Readiness
Check Up 1
Check Up 2
Partner Quiz
Self-Assessment
Unit Test

• Solve linear equations in one variable.
• Fluently add, subtract, multiply, and divide rational numbers.**

Fluency Goals*

Assessments

Common Core Content Standards
8.EE.C.8: Analyze and solve pairs of simultaneous linear equations.

• Develop an understanding of linear equations and systems of linear
equations.

• The solution to a system of linear equations can be found graphically or
algebraically. Analyzing the equations and the situation can help you to
determine which strategy is most appropriate to apply.

• A system of linear equations can be used to solve problems when two or
more equations that represent constraints on the variables in a situation
are identified.

21 days

Main Common
Core Standards

Goals

Essential Ideas

Instructional
Time

iT’s in The sysTeM Systems of Linear Equations and Inequalities
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Unit Readiness
Check Up

Partner Quiz
Self-Assessment

Unit Test

• Solve linear equations in one variable.
• Solve multistep problems posed with positive and negative
rational numbers.**

8.G.B.8: Apply the Pythagorean Theorem to find the distance between two
points in a coordinate system.

8.G.B.7: Apply the Pythagorean Theorem to determine unknown side
lengths in right triangles in real-world and mathematical problems in two and
three dimensions.

8.G.B.6: Explain a proof of the Pythagorean Theorem and its converse.

8.EE.A.2: Use square root and cube root symbols to represent solutions
to equations of the form x 2 = p and x 3 = p, where p is a positive rational
number. Evaluate square roots of small perfect squares and cube roots of
small perfect cubes. Know that √2 is irrational.

Common Core Content Standards
8.NS.A.1: Know that numbers that are not rational are called irrational.
Understand informally that every number has a decimal expansion; for
rational numbers show that the decimal expansion repeats eventually, and
convert a decimal expansion which repeats eventually into a rational number.

• Interpret square roots and cube roots of numbers by making use of their
related geometric representations.
• Understand and apply the Pythagorean Theorem.

• The Pythagorean Theorem relates the areas of the squares on the sides of
a right triangle to the area of the square on the hypotenuse. As a result,
the Pythagorean Theorem is useful for finding the length of an unknown
side of a right triangle given the length of the other two sides, finding the
length of a segment joining any two points on a coordinate grid, and for
writing the equation of a circle centered at the origin.

• The relationship between a number and its square root is the same as
the relationship between the area of a square and the length of its side.
The relationship between a number and its cube root is the same as the
relationship between the volume of a cube and the length of one of
its edges.

29 days

**reinforcing fluency expectations from previous grades

Grade 8

• Fluently add, subtract, multiply, and divide rational numbers.**

Common Core Standards for Mathematical Practice
MP.1: Make sense of problems and persevere in solving them.
MP.2: Reason abstractly and quantitatively.
MP.3: Construct viable arguments and critique the reasoning of others.
MP.4: Model with mathematics.
MP.5: Use appropriate tools strategically.
MP.6: Attend to precision.
MP.7: Look for and make use of structure.
MP.8: Look for and express regularity in repeated reasoning.

• Compare numbers that can be represented as a fraction to numbers
that cannot be represented as fractions and develop understanding of
irrational numbers.

• The set of real numbers is comprised of the set of rational numbers and the
set of irrational numbers. Decimals that neither repeat nor terminate are
called irrational numbers. You can locate irrational numbers on a number
line, and work with them in the same way as with rational numbers.

• The converse of the Pythagorean Theorem can be used to determine
whether a triangle is a right triangle.

*CMP3 develops fluency in procedural skills from a foundation of conceptual understanding, an approach that leads to long-term retention of skills and ability to apply those skills in problem solving.

Assessments

Fluency Goals*

Main Common
Core Standards

Goals

Essential Ideas

Instructional
Time

looking for PyThagoras The Pythagorean Theorem

New York City Scope and Sequence for CMP3 continued
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New York City Graphic Organizers for CMP3
The following pages contain a high-level graphic organizer for each Unit in
Connected Mathematics 3. The first page of each graphic organizer includes
the Essential Ideas of the Unit as well as a list of the Investigations and the
Problems. The second page of each graphic organizer provides a full overview
of the Unit, including the Focus Questions for each Problem.
Page 1 (example)
It’s In the System Systems of Linear Equations and Inequalities
Essential Ideas
• A system of linear equations can be used to solve problems when
two or more equations that represent constraints on the variables
in a situation are identified.

• The strategies for solving linear equations, linear inequalities and
systems of linear equations can be extended to solving systems of
linear inequalities.

• The solution to a system of linear equations can be found
graphically or algebraically. Analyzing the equations and the
situation can help you to determine which strategy is most
appropriate to apply.

Investigation 1
Linear Equations With
Two Variables

Investigation 2
Solving Linear
Systems Symbolically

Investigation 3
Systems of Functions
and Inequalities

Investigation 4
Systems of Linear Inequalities

Problem 1.1 Shirts and
Caps: Solving Equations With
Two Variables

Problem 2.1 Shirts and Caps
Again: Solving Systems With
y = mx + b

Problem 3.1 Comparing Security
Services: Linear Inequalities

Problem 4.1 Limiting Driving
Miles: Inequalities With
Two Variables

Problem 1.2 Connecting
Ax + By = C and y = mx + b

Problem 2.2 Taco Truck
Lunch: Solving Systems by
Combining Equations I

Problem 1.3 Booster Club
Members: Intersecting Lines

Problem 2.3 Solving Systems by
Combining Equations II

Problem 3.2 Solving Linear
Inequalities Symbolically
Problem 3.3 Operating
at a Profit: Systems of Lines
and Curves

Problem 4.2 What Makes a
Car Green: Solving Inequalities
by Graphing I
Problem 4.3 Feasible Points:
Solving Inequalities by Graphing II
Problem 4.4 Miles of Emissions:
Systems of Linear Inequalities

Page 2 (example)
Investigation 1
Linear Equations With
Two Variables

Investigation 2
Solving Linear
Systems Symbolically

Investigation 3
Systems of Functions
and Inequalities

Investigation 4
Systems of Linear Inequalities

Problem 1.1 Shirts and Caps:
Solving Equations With
Two Variables

Problem 2.1 Shirts and Caps
Again: Solving Systems With
y = mx + b

Problem 3.1 Comparing Security
Services: Linear Inequalities

Problem 4.1 Limiting Driving
Miles: Inequalities With Two
Variables

Focus Question What kind
of solutions will be found for
an equation with two variables
such as 3x + 5y = 13? What will
the graphs of those solutions
look like?

Focus Question How can you
solve a system of two linear
equations with two variables
by writing each equation in the
equivalent y = mx + b form? What
are the solution possibilities for
the system? How are solutions
shown in the graph of the system?

Problem 1.2 Connecting
Ax + By = C and y = mx + b
Focus Question How can
you change an equation from the
Ax + By = C form to an equivalent
y = mx + b form and vice versa?
Problem 1.3 Booster Club
Members: Intersecting Lines
Focus Question What does it
mean to find the common solution
to two linear equations with two
variables?

Problem 2.2 Taco Truck
Lunch: Solving Systems by
Combining Equations I
Focus Question How can you
solve a system of linear equations
by combining the two equations
into a single equation using
addition or subtraction?
Problem 2.3 Solving Systems by
Combining Equations II
Focus Question How can you
rewrite the equations in a system
to make an equivalent system or
equation?

Focus Question How can you
use graphs to find the solutions
of an inequality such as
ax + b < cx + d? How can the
solutions be represented on a
number-line graph?
Problem 3.2 Solving Linear
Inequalities Symbolically
Focus Question How does
applying the same operation to
each side of an inequality change
(or not) the relationship of the two
quantities being compared? How
can linear inequalities be solved
using strategies similar to solving
linear equations?
Problem 3.3 Operating
at a Profit: Systems of Lines
and Curves
Focus Question What are the
possible solutions for a system
that includes one linear and one
quadratic function? How can you
find these solutions?

Focus Question If a problem
involves solving an inequality such
as Ax +By ≤ C, how many solutions
would you expect to find? What
would a coordinate graph of the
solutions look like?
Problem 4.2 What Makes a
Car Green: Solving Inequalities
by Graphing I
Focus Question What would
a graph of the solutions (in first
quadrant) to an inequality
Ax + By ≤ C look like?
Problem 4.3 Feasible Points:
Solving Inequalities by Graphing II
Focus Question How can you
predict the shape of the graph
of an inequality from its symbolic
statement (Ax + By ≤ C)?
Problem 4.4 Miles of Emissions:
Systems of Linear Inequalities
Focus Question What are some
strategies for solving a system of
linear inequalities?

Graphic Organizers for Grade 8
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Problem 2.2 Up and
Down the Staircase:
Exploring Slope

Problem 1.2 Bridge
Length and Strength

Problem 2.5 Amusement
Park or Movies:
Intersecting Linear Models

Problem 2.4 Boat Rental
Business: Solving Linear
Equations

Problem 2.3 Tree Top
Fun: Equations for
Linear Functions

Problem 2.1 Modeling
Linear Data Patterns

Problem 1.1 Bridge
Thickness and Strength

Problem 1.3 Custom
Construction Parts:
Finding Patterns

Investigation 2
Linear Models
and Equations

Problem 3.4 Modeling
Data Patterns

Problem 3.3 Planning
a Field Trip: Finding
Individual Cost

Problem 4.4
Measuring Variability:
Standard Deviation

Problem 4.3 Correlation
Coefficients and Outliers

Problem 4.2
Older and Faster:
Negative Correlations

Problem 4.1
Vitruvian Man: Relating
Body Measurements

Problem 3.1 Rectangles
With Fixed Area
Problem 3.2 Distance,
Speed, and Time

Investigation 4
Variability and Associations
in Numerical Data

Investigation 3
Inverse Variation

Problem 5.3 After-School
Jobs and Homework:
Working Backward:
Setting up a Two-Way
Table

Problem 5.2 Politics of
Girls and Boys: Analyzing
Data in Two-Way Tables

Problem 5.1 Wood or
Steel? That’s the Question

Investigation 5
Variability and Associations
in Categorical Data

• Categorical data must be analyzed in different ways than
numerical data including using 2-way tables to analyze
relative frequencies.

• Data about two variables from real-world observations or
experiments can be collected and represented in graphs and
tables. These representations are useful for analyzing relationships
among data, including the variability of the data.

Investigation 1
Exploring Data Patterns

• Data may show a pattern or association between the data.
Sometimes you can fit a line to data, find the equation of the line,
and measure how well the line fits the data pattern. This is useful
for making predictions about data points not observed.

• When one variable is dependent on the other, a function can
model the data pattern. Functions allow you to answer questions
or make predictions about a relationship. Linear relationships
are functions.

Essential Ideas

Thinking With Mathematical Models Linear and Inverse Variation

Graphic Organizers for Grade 8

CMP14_ANC08_NYC_Toolkit.indd 87

87

02/05/14 6:08 AM

Problem 2.1 Modeling
Linear Data Patterns
Focus Question How can
you find a linear function
that is a good model for
a set of data and then
measure the accuracy of
that model with residuals?
Problem 2.2 Up and
Down the Staircase:
Exploring Slope
Focus Question How do
you write an equation for
a linear function if you are
given a graph, a table, or
two points?
Problem 2.3 Tree Top
Fun: Equations for
Linear Functions
Focus Question What
strategies do you use
in writing equations for
linear functions?

Problem 1.1 Bridge
Thickness and Strength
Focus Question How
would you describe the
relationship between
bridge strength and
bridge thickness revealed
by your experiment?

Problem 1.2 Bridge
Length and Strength
Focus Question How
would you describe the
pattern relating bridge
strength to bridge
length shown in your
experimental data?

Problem 1.3 Custom
Construction Parts:
Finding Patterns
Focus Question How can
you predict if a pattern
between variables will be
linear or nonlinear?

Problem 2.5 Amusement
Park or Movies:
Intersecting Linear Models
Focus Question When
the graphs of two linear
functions intersect, what
do the coordinates of that
intersection point tell you?

Problem 2.4 Boat Rental
Business: Solving Linear
Equations
Focus Question What
strategies do you find
useful to find solutions for
linear equations?

Investigation 2
Linear Models
and Equations

Investigation 1
Exploring Data Patterns

Problem 3.4 Modeling
Data Patterns
Focus Question What
pattern in a table or
graph of data suggests an
inverse variation model
and what strategies
can you use to find an
equation model for that
kind of function?

Problem 3.3 Planning
a Field Trip: Finding
Individual Cost
Focus Question How
does the cost per person
change if a fixed total
cost is split among an
increasing number of
individual payers?

Problem 3.2 Distance,
Speed, and Time
Focus Question What
examples using distance,
rate, and time show one
variable inversely related
to another?

Problem 3.1 Rectangles
With Fixed Area
Focus Question When
the product of two
variables is some fixed
number, what is the
pattern of change and
how is that pattern of
change reflected in
tables and graphs of the
relationship?

Investigation 3
Inverse Variation

Problem 4.4 Measuring
Variability: Standard
Deviation
Focus Question How
do you calculate the
standard deviation for a
data distribution and what
does that statistic tell
about the distribution?

Problem 4.3 Correlation
Coefficients and Outliers
Focus Question
What does a correlation
coefficient of 1, 0, or −1
suggest to you about
the relationship between
two variables?

Problem 4.2 Older
and Faster:
Negative Correlations
Focus Question
From the scatter plot,
how do you know if a
linear model fits the data?
How do you know if there
are outliers? How do you
know if the relationship is
negative or positive?

Problem 4.1 Vitruvian
Man: Relating Body
Measurements
Focus Question If you
have data relating two
variables, how can you
check to see whether a
linear model is a good fit?

Investigation 4
Variability and Associations
in Numerical Data

Problem 5.3 After-School
Jobs and Homework:
Working Backward:
Setting up a Two-Way
Table
Focus Question Suppose
you have data about the
same trait in two groups.
How can you organize
the data to compare and
decide if the groups are
the same or not relative
to the trait?

Problem 5.2 Politics of
Girls and Boys: Analyzing
Data in Two-Way Tables
Focus Question
Suppose you have
recorded the counts of
different preferences by
group in a two-way table.
How can you use those
counts, or percents from
the counts, to decide
if two groups have the
same preferences or not?

Problem 5.1 Wood or
Steel? That’s the Question
Focus Question
What does a two-way
table show you
about preferences
among groups?

Investigation 5
Variability and Associations
in Categorical Data
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Problem 2.2
Growing Mold:
Interpreting Equations for
Exponential Functions

Problem 1.2 Requesting
a Reward: Representing
Exponential Functions

Problem 2.3 Studying
Snake Populations:
Interpreting Graphs of
Exponential Functions

Problem 2.1 Killer Plant
Strikes Lake Victoria:
y-intercepts Other Than 1

Problem 1.1 Making
Ballots: Introducing
Exponential Functions

Problem 1.3
Making a New Offer:
Growth Factors

Investigation 2
Examining Growth
Patterns

Investigation 1
Exponential Growth

Problem 3.3
Making a Difference:
Connecting Growth Rate
and Growth Factor

Problem 3.2 Investing for
the Future: Growth Rates

Problem 3.1
Reproducing Rabbits:
Fractional Growth Patterns

Problem 4.3 Cooling
Water: Modeling
Exponential Decay

Problem 5.5 Revisiting
Exponential Functions

Problem 5.4
Operations With
Scientific Notation

Problem 5.3 Extending
the Rules of Exponents

Problem 5.2
Rules for Exponents

Problem 5.1
Looking for Patterns
Among Exponents
Problem 4.1
Making Smaller
Ballots: Introducing
Exponential Decay
Problem 4.2 Fighting
Fleas: Representing
Exponential Decay

Investigation 5
Patterns With Exponents

Investigation 4
Exponential Decay

• There are rules for working with exponential expressions.
These properties of exponents are useful in writing equivalent
expressions and particularly when working with values written in
scientific notation.

Investigation 3
Growth Factors and
Growth Rates

• There is often more than one way to write an equation. The
ability to rewrite an equation as an equivalent relationship can be
helpful when solving problems involving exponential functions
and relationships.

• Situations that can be modeled by an exponential function show a
multiplicative pattern in the table of data; the rate of change grows
or decays by a constant factor. Tables and graphs can provide
more information about a function and help solve problems.

Essential Ideas

Growing, Growing, Growing Exponential Functions
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Problem 1.3
Making a New Offer:
Growth Factors
Focus Question
How does the growth
pattern for an
exponential function
show up in a table,
graph, or equation that
represents the function
and how does it compare
to the growth pattern in a
linear function?
Problem 2.3 Studying
Snake Populations:
Interpreting Graphs of
Exponential Functions
Focus Question
How is the growth factor
and initial population
for an exponential
function represented
in a graph that represents
the function?

Problem 2.2
Growing Mold:
Interpreting Equations for
Exponential Functions
Focus Question How
is the growth factor and
initial population for an
exponential function
represented in an
equation that represents
the function?

Problem 2.1 Killer Plant
Strikes Lake Victoria:
y-intercepts Other Than 1
Focus Question
What information do you
need to write an equation
that represents an
exponential function?

Problem 1.1 Making
Ballots: Introducing
Exponential Functions
Focus Question What
are the variables in this
situation and how are
they related?

Problem 1.2 Requesting
a Reward: Representing
Exponential Functions
Focus Question
In what ways are the
relationships represented
in a chessboard and
ballot-cutting situations
similar? Different?

Investigation 2
Examining Growth
Patterns

Investigation 1
Exponential Growth

Problem 3.3
Making a Difference:
Connecting Growth Rate
and Growth Factor
Focus Question
How does the initial
population affect the
growth patterns in an
exponential function?

Problem 3.2 Investing for
the Future: Growth Rates
Focus Question
How are the growth
factor and growth
rate for an exponential
function related? When
might you use each
in an exponential
growth pattern?

Problem 3.1
Reproducing Rabbits:
Fractional Growth Patterns
Focus Question How is
the growth factor in this
Problem similar to that in
the previous Problems?
How is it different?

Investigation 3
Growth Factors and
Growth Rates

Problem 4.3 Cooling
Water: Modeling
Exponential Decay
Focus Question How
can you find the initial
population and decay
factor for an exponential
decay relationship?

Problem 4.2 Fighting
Fleas: Representing
Exponential Decay
Focus Question How
can you recognize an
exponential decay
function from a contextual
setting, table, graph, and
equation that represents
the function?

Problem 4.1
Making Smaller
Ballots: Introducing
Exponential Decay
Focus Question How
does the pattern of
change in this situation
compare to the growth
patterns you have studied
in previous Problems?
How does the difference
show up in a table, graph,
and equation?

Investigation 4
Exponential Decay

Problem 5.5 Revisiting
Exponential Functions
Focus Question
What are the effects of a
and b on the graph of
y = a(bx), b ≠ 0?

Problem 5.4
Operations With
Scientific Notation
Focus Question How
does scientific notation
help to solve problems?

Problem 5.3 Extending
the Rules of Exponents
Focus Question
How are the rules for
integral exponents
related to rational
exponents? How are
the rules for exponents
useful in writing
equivalent expressions
with exponents?

Problem 5.2 Rules
for Exponents
Focus Question What
are several rules for
working with exponents
and why do they work?

Problem 5.1
Looking for Patterns
Among Exponents
Focus Question What
patterns did you observe
in the table of powers?

Investigation 5
Patterns With Exponents
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Problem 1.4
Properties of Transformations

Problem 2.3
Minimum Measurement:
Congruent Triangles II

Problem 3.5 Parallel Lines,
Transversals, and Angle Sums

Problem 3.4 A Special Property
of Translations and Half-Turns

Problem 3.3 Spinning on a Grid:
Coordinate Rules for Rotations

Problem 3.2 Sliding on a Grid:
Coordinate Rules for Translations

Problem 2.2 Supporting the
World: Congruent Triangles I

Problem 1.2 In a Spin: Rotations

Problem 1.3
Sliding Around: Translations

Problem 4.1 Focus on Dilations

Problem 3.1 Flipping on a Grid:
Coordinate Rules for Reflections

Problem 2.1 Connecting
Congruent Polygons

Problem 1.1 Butterfly Symmetry:
Line Reflections

Problem 4.4
Using Similar Triangles

Problem 4.3 Checking Similarity
Without Transformations

Problem 4.2 Return of Super
Sleuth: Similarity Transformations

Investigation 4
Dilations and Similar Figures

Investigation 3
Transforming Coordinates

Investigation 2
Transformations and Congruence

• Properties of transformations, congruence, and similarity can be
used to solve problems about shapes and measurements.

Investigation 1
Symmetry and Transformations

• Two shapes are congruent if a specific sequence of rigid
transformations will transform one shape to the other. Two figures
are similar if a specific sequence of rigid transformations and
dilation will transform one shape to the other.

• Various transformations affect distances and angles of figures
differently. These effects help you compare figures and determine
the similarity or congruence between figures.

Essential Ideas

Butterflies, Pinwheels, and Wallpaper Symmetry and Transformations
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Focus Question What does it
mean to say that two geometric
shapes are congruent to each
other? How could you show
congruence with movable copies
of the figures?
Problem 2.2 Supporting the
World: Congruent Triangles I

Focus Question What does it
mean to say that a figure has flip
or reflectional symmetry? How is
each point related to its image
under transformation by reflection
in a line?

Problem 1.2 In a Spin: Rotations

Focus Question How, if at all,
will the shape, size, and position
of a figure change after each of
the transformations — reflection,
rotation, or translation?

Problem 1.4
Properties of Transformations

Focus Question What does it
mean to say that a figure has slide
or translational symmetry? How is
each point related to
its image under transformation
by translation?

Problem 1.3
Sliding Around: Translations

Focus Question What is the
smallest number of side and/or
angle measurements needed to
conclude that two triangles are
congruent?

Problem 2.3
Minimum Measurement:
Congruent Triangles II

Focus Question How much
information do you need to
decide that two triangles are
congruent? How do you plan the
transformations that “move” one
triangle onto another?

Problem 2.1 Connecting
Congruent Polygons

Problem 1.1 Butterfly Symmetry:
Line Reflections

Focus Question What does it
mean to say that a figure has turn
or rotational symmetry? How is
each point related to its image
under transformation by rotation?

Investigation 2
Transformations and Congruence

Investigation 1
Symmetry and Transformations

Focus Question When two
parallel lines are cut by a
transversal, what can be said about
the angles formed? What is always
true about the angle measures in
a triangle? How do you know that
your answers are correct?

Problem 3.5 Parallel Lines,
Transversals, and Angle Sums

Focus Question How are
lines and their images under
translations and half-turns related
to each other?

Problem 3.4 A Special Property
of Translations and Half-Turns

Focus Question What are the
coordinate rules that describe
“motion” of points on a grid under
turns of 90° and 180°?

Problem 3.3 Spinning on a Grid:
Coordinate Rules for Rotations

Focus Question What kind of
coordinate rule (x, y) → (■, ■) tells
how to “move” any point to its
image under a translation?

Problem 3.2 Sliding on a Grid:
Coordinate Rules for Translations

Focus Question How can you
describe how points “move”
under a reflection with coordinate
rules in the form (x, y) → (■, ■)
when the reflection line is
(1) the x-axis? (2) the y-axis?
(3) the line y = x?

Problem 3.1 Flipping on a Grid:
Coordinate Rules for Reflections

Investigation 3
Transforming Coordinates

Focus Question What facts
about similar triangles allow you
to find lengths in very large figures
that you are unable to reach?

Problem 4.4
Using Similar Triangles

Focus Question What information
about the sides and angles of two
triangles will guarantee that they
are similar?

Problem 4.3 Checking Similarity
Without Transformations

Focus Question How can you use
transformations to check whether
two figures are similar or not?

Problem 4.2 Return of Super
Sleuth: Similarity Transformations

Focus Question What coordinate
rules model dilations? How do
dilations change or preserve the
properties of the original figure?

Problem 4.1 Focus on Dilations

Investigation 4
Dilations and Similar Figures
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Problem 3.1 Selling
Greeting Cards: Solving
Linear Equations
Problem 3.2 Comparing
Costs: Solving More
Linear Equations
Problem 3.3 Factoring
Quadratic Equations

Problem 2.1 Walking
Together: Adding
Expressions
Problem 2.2
Predicting Profit:
Substituting Expressions
Problem 2.3
Making Candles: Volumes
of Cylinders, Cones,
and Spheres
Problem 2.4
Selling Ice Cream: Solving
Volume Problems

Problem 1.1
Tiling Pools: Writing
Equivalent Expressions

Problem 1.2 Thinking
in Different Ways:
Determining Equivalence

Problem 1.3
The Community Pool
Problem: Interpreting
Expressions

Problem 1.4
Diving In: Revisiting the
Distributive Property

Problem 3.4 Solving
Quadratic Equations

Investigation 3
Solving Equations

Investigation 2
Combining Expressions

Problem 4.4
What’s the Function?
Modeling With Functions

Problem 4.3 Generating
Patterns: Linear,
Exponential, Quadratic

Problem 4.2
Area and Profit—What’s
the Connection? Using
Equations

Problem 4.1 Pumping
Water: Looking at
Patterns of Change

Investigation 4
Looking Back at Functions

Problem 5.3 Squaring
Odd Numbers

Problem 5.2 Odd and
Even Revisited

Problem 5.1 Using
Algebra to Solve a Puzzle

Investigation 5
Reasoning With Symbols

• The underlying pattern of change in a relationship or function
can be represented by a symbolic representation or equation.
Different types of functions, such as linear, inverse, exponential,
or quadratic, have specific characteristics in their symbolic
representations.

• Equations can have one solution, no solution, or an infinite number
of solutions which can be identified by examining the equation or
its graph.

Investigation 1
Making Sense of Symbols:
Equivalent Expressions

• Equivalent expressions can be used to develop and relate formulas
for geometric shapes including volumes of cones, spheres,
and cylinders.

• Equivalence is useful when solving equations and problems.
Equivalent expressions can be generated using properties of
operations. Examining equivalent forms of an expression can reveal
new information about the context of a problem.

• Algebraic equations and expressions can be used to
solve problems.

Essential Ideas

Say It With Symbols Making Sense of Symbols
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Problem 2.2
Predicting Profit:
Substituting Expressions
Focus Question What
are some ways that you
can combine one or more
expressions (or equations)
to create a new
expression (or equation)?

Problem 1.2 Thinking
in Different Ways:
Determining Equivalence
Focus Question
How can you determine if
two or more expressions
are equivalent?

Problem 1.4
Diving In: Revisiting the
Distributive Property
Focus Question How can
you use the distributive
and commutative
properties to show
that two expressions
are equivalent?
Problem 2.4
Selling Ice Cream: Solving
Volume Problems
Focus Question What
formulas are useful
in solving problems
involving volumes of
cylinders, cones,
and spheres?

Problem 2.3
Making Candles: Volumes
of Cylinders, Cones,
and Spheres
Focus Question What
equations represent the
relationships among the
volumes of cylinders,
cones, and spheres?

Problem 2.1 Walking
Together: Adding
Expressions
Focus Question What
are the advantages and
disadvantages of using
one equation rather than
two or more equations to
represent a situation?

Problem 1.1
Tiling Pools: Writing
Equivalent Expressions
Focus Question What
expression(s) represents
the number of border
tiles needed to surround
a square pool with
side length s?

Problem 1.3
The Community Pool
Problem: Interpreting
Expressions
Focus Question What
information does an
expression represent in a
given context?

Investigation 2
Combining Expressions

Investigation 1
Making Sense of Symbols:
Equivalent Expressions

Problem 3.4 Solving
Quadratic Equations
Focus Question
What are some
strategies for solving
quadratic equations?

Problem 3.3 Factoring
Quadratic Equations
Focus Question
What are some
strategies for factoring a
quadratic expression?

Problem 3.2 Comparing
Costs: Solving More
Linear Equations
Focus Question What
are strategies for finding
a solution that is common
to two-variable linear
equations?

Problem 3.1 Selling
Greeting Cards: Solving
Linear Equations
Focus Question What
strategies can you use
to solve equations that
contain parentheses?

Investigation 3
Solving Equations

Problem 4.4
What’s the Function?
Modeling With Functions
Focus Question How
can you determine which
function to use to solve or
represent a problem?

Problem 4.3 Generating
Patterns: Linear,
Exponential, Quadratic
Focus Question How
can you determine the
patterns of change of a
function from a table of
data for the function?

Problem 4.2
Area and Profit—What’s
the Connection? Using
Equations
Focus Question
How can two different
contexts be represented
by the same equation?

Problem 4.1 Pumping
Water: Looking at
Patterns of Change
Focus Question How
can you use an equation
to answer particular
questions about a
function and the situation
it represents?

Investigation 4
Looking Back at Functions

Problem 5.3 Squaring
Odd Numbers
Focus Question
What are some strategies
for making and proving
a conjecture?

Problem 5.2 Odd and
Even Revisited
Focus Question
How can you use
algebra to represent
and prove a conjecture
about numbers?

Problem 5.1 Using
Algebra to Solve a Puzzle
Focus Question How can
you use algebra to solve a
number trick?

Investigation 5
Reasoning With Symbols
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Problem 2.2 Taco Truck
Lunch: Solving Systems by
Combining Equations I

Problem 1.2 Connecting
Ax + By = C and y = mx + b

Problem 2.3 Solving Systems by
Combining Equations II

Problem 2.1 Shirts and Caps
Again: Solving Systems With
y = mx + b

Problem 1.1 Shirts and
Caps: Solving Equations With
Two Variables

Problem 1.3 Booster Club
Members: Intersecting Lines

Investigation 2
Solving Linear
Systems Symbolically

Investigation 1
Linear Equations With
Two Variables

• The solution to a system of linear equations can be found
graphically or algebraically. Analyzing the equations and the
situation can help you to determine which strategy is most
appropriate to apply.

• A system of linear equations can be used to solve problems when
two or more equations that represent constraints on the variables
in a situation are identified.

Essential Ideas

Problem 3.3 Operating
at a Profit: Systems of Lines
and Curves

Problem 3.2 Solving Linear
Inequalities Symbolically

Problem 3.1 Comparing Security
Services: Linear Inequalities

Investigation 3
Systems of Functions
and Inequalities

Problem 4.4 Miles of Emissions:
Systems of Linear Inequalities

Problem 4.3 Feasible Points:
Solving Inequalities by Graphing II

Problem 4.2 What Makes a
Car Green: Solving Inequalities
by Graphing I

Problem 4.1 Limiting Driving
Miles: Inequalities With
Two Variables

Investigation 4
Systems of Linear Inequalities

• The strategies for solving linear equations, linear inequalities and
systems of linear equations can be extended to solving systems of
linear inequalities.

It’s In the System Systems of Linear Equations and Inequalities
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Focus Question How can you
solve a system of two linear
equations with two variables
by writing each equation in the
equivalent y = mx + b form? What
are the solution possibilities for
the system? How are solutions
shown in the graph of the system?

Focus Question What kind
of solutions will be found for
an equation with two variables
such as 3x + 5y = 13? What will
the graphs of those solutions
look like?

Focus Question What does it
mean to find the common solution
to two linear equations with two
variables?

Problem 1.3 Booster Club
Members: Intersecting Lines

Focus Question How can
you change an equation from the
Ax + By = C form to an equivalent
y = mx + b form and vice versa?

Focus Question How can you
rewrite the equations in a system
to make an equivalent system or
equation?

Problem 2.3 Solving Systems by
Combining Equations II

Focus Question How can you
solve a system of linear equations
by combining the two equations
into a single equation using
addition or subtraction?

Problem 2.2 Taco Truck
Lunch: Solving Systems by
Combining Equations I

Problem 2.1 Shirts and Caps
Again: Solving Systems With
y = mx + b

Problem 1.1 Shirts and Caps:
Solving Equations With
Two Variables

Problem 1.2 Connecting
Ax + By = C and y = mx + b

Investigation 2
Solving Linear
Systems Symbolically

Investigation 1
Linear Equations With
Two Variables

Focus Question What are the
possible solutions for a system
that includes one linear and one
quadratic function? How can you
find these solutions?

Problem 3.3 Operating
at a Profit: Systems of Lines
and Curves

Focus Question How does
applying the same operation to
each side of an inequality change
(or not) the relationship of the two
quantities being compared? How
can linear inequalities be solved
using strategies similar to solving
linear equations?

Problem 3.2 Solving Linear
Inequalities Symbolically

Focus Question How can you
use graphs to find the solutions
of an inequality such as
ax + b < cx + d? How can the
solutions be represented on a
number-line graph?

Problem 3.1 Comparing Security
Services: Linear Inequalities

Investigation 3
Systems of Functions
and Inequalities

Focus Question What are some
strategies for solving a system of
linear inequalities?

Problem 4.4 Miles of Emissions:
Systems of Linear Inequalities

Focus Question How can you
predict the shape of the graph
of an inequality from its symbolic
statement (Ax + By ≤ C)?

Problem 4.3 Feasible Points:
Solving Inequalities by Graphing II

Focus Question What would
a graph of the solutions (in first
quadrant) to an inequality
Ax + By ≤ C look like?

Problem 4.2 What Makes a
Car Green: Solving Inequalities
by Graphing I

Focus Question If a problem
involves solving an inequality such
as Ax +By ≤ C, how many solutions
would you expect to find? What
would a coordinate graph of the
solutions look like?

Problem 4.1 Limiting Driving
Miles: Inequalities With Two
Variables

Investigation 4
Systems of Linear Inequalities
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Problem 1.3
Finding Areas

Problem 2.4 Cube Roots

Problem 3.4 Measuring
the Egyptian Way:
Lengths That Form
a Right Triangle

Problem 3.3
Finding Distances

Problem 3.2 A Proof of
the Pythagorean Theorem

Problem 2.2
Square Roots
Problem 2.3 Using
Squares to Find Lengths

Problem 3.1 Discovering
the Pythagorean Theorem

Problem 2.1 Looking
for Squares

Problem 1.1
Driving Around Euclid:
Locating Points and
Finding Distances

Problem 1.2 Planning
Parks: Shapes on a
Coordinate Grid

Investigation 3
The Pythagorean Theorem

Investigation 2
Squaring Off

Problem 4.4 Getting
Real: Irrational Numbers

Problem 4.3
Representing Decimals
as Fractions

Problem 4.2
Representing Fractions
as Decimals

Problem 4.1 Analyzing
the Wheel of Theodorus:
Square Roots on a
Number Line

Investigation 4
Using the Pythagorean
Theorem: Understanding
Real Numbers

Problem 5.3
Analyzing Circles

Problem 5.2
Analyzing Triangles

Problem 5.1 Stopping
Sneaky Sally: Finding
Unknown Side Lengths

Investigation 5
Using the Pythagorean
Theorem: Analyzing
Triangles and Circles

• The set of real numbers is comprised of the set of rational
numbers and the set of irrational numbers. Decimals that neither
repeat nor terminate are called irrational numbers. You can locate
irrational numbers on a number line, and work with them in the
same way as with rational numbers.

• The converse of the Pythagorean Theorem can be used to
determine whether a triangle is a right triangle.

Investigation 1
Coordinate Grids

• The Pythagorean Theorem relates the areas of the squares on
the sides of a right triangle to the area of the square on the
hypotenuse. As a result, the Pythagorean Theorem is useful for
finding the length of an unknown side of a right triangle given
the length of the other two sides, finding the length of a segment
joining any two points on a coordinate grid, and for writing the
equation of a circle centered at the origin.

• The relationship between a number and its square root is the same
as the relationship between the area of a square and the length
of its side. The relationship between a number and its cube root
is the same as the relationship between the volume of a cube and
the length of one of its edges.

Essential Ideas

Looking for Pythagoras The Pythagorean Theorem
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Focus Question How
does knowing how
to calculate areas of
rectangles and triangles
help in the calculation
of the area of irregular
shapes?

Problem 1.3
Finding Areas

Focus Question
How do the coordinates
of endpoints of a
segment help draw
other lines, which are
parallel or perpendicular
to the segment?

Problem 1.2
Planning Parks: Shapes on
a Coordinate Grid

Focus Question
How do driving distance
and flying distance
between two coordinates
relate to each other?

Problem 2.1 Looking
for Squares

Problem 1.1
Driving Around Euclid:
Locating Points and
Finding Distances

Focus Question What
does it mean to take the
cube root of a number?

Problem 2.4 Cube Roots

Focus Question How
can you find the distance
between any two points
on a grid?

Problem 2.3 Using
Squares to Find Lengths

Focus Question What
does √x mean? How
does it relate to x2?

Problem 2.2
Square Roots

Focus Question
How many different
square areas are possible
to draw using the dots
on a dot grid as vertices?
Why are some square
areas not possible?

Investigation 2
Squaring Off

Investigation 1
Coordinate Grids

Problem 3.4 Measuring
the Egyptian Way: Lengths
That Form a Right Triangle
Focus Question If a
triangle with side lengths
a, b, and c satisfies the
relationship a2 + b2 = c2, is
the triangle a right triangle?

Problem 3.3
Finding Distances
Focus Question How
can you find the distance
between any two points
on a plane?

Problem 3.2 A Proof of
the Pythagorean Theorem
Focus Question How
can you prove that the
relationship observed in
Problem 3.1 will work for
all right triangles?

Problem 3.1 Discovering
the Pythagorean Theorem
Focus Question You
know the sum of the two
shortest side lengths
of a triangle must be
greater than the third side
length. Is there a similar
relationship among the
squares on the sides of a
triangle? Is the relationship
the same for all triangles?

Investigation 3
The Pythagorean Theorem

Problem 4.4 Getting
Real: Irrational Numbers
Focus Question
Can you identify every
number as either rational
or irrational?

Problem 4.3
Representing Decimals
as Fractions
Focus Question Can you
represent every repeating
or terminating decimal as
a fraction? Explain.

Focus Question Why
can you represent every
fraction as a repeating or
terminating decimal? How
can you predict which
representations will repeat
and which will terminate?

Problem 4.2
Representing Fractions
as Decimals

Focus Question Can you
find distances that are
exact square roots of all
whole numbers? Can you
order square roots on a
number line?

Problem 4.1 Analyzing
the Wheel of Theodorus:
Square Roots on a
Number Line

Investigation 4
Using the Pythagorean
Theorem: Understanding
Real Numbers

Problem 5.3
Analyzing Circles
Focus Question What is
the relationship between
the coordinates of a point
(x, y) on a circle with a
center at the origin?

Focus Question How do
the lengths of the sides of
a 30-60-90 triangle relate
to each other?

Problem 5.2
Analyzing Triangles

Focus Question How can
you use the Pythagorean
Theorem to find distances
in a geometric shape?

Problem 5.1 Stopping
Sneaky Sally: Finding
Unknown Side Lengths

Investigation 5
Using the Pythagorean
Theorem: Analyzing
Triangles and Circles

Unit Readiness Assessments for CMP3

The following pages include a readiness assessment, an answer key, and a
reporting rubric for each unit. You can give these assessments to your students
at the beginning of each unit to identify areas in which they may need additional
support during the unit.
These assessments are available in MathXL. If you choose to have students
complete the assessment in MathXL, you will receive an auto-graded report.
In addition, to help students with skills in which they are deficient, MathXL will
assign students a homework assignment targeting those identified deficient skills.
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Name

Date

Class

Thinking With Mathematical Models

Unit Readiness
1. Graph each number on the same number line.
a. 3
b. - 1
c. - (- 4)
d. - 6
e. - (- 6)

2. About 15
16 of a certain planet’s surface is covered with either water or
5
5
is covered with water. Solve the equation d + 16
= 15
desert. About 16
16 to
find d, the part of the planet’s surface covered with desert.
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Thinking With Mathematical Models

Unit Readiness (continued)
7
3. On a certain planet, objects weight about 12
of what they weigh on
5
Earth. An object weighs 13 12 pounds on the planet. Solve the equation
7
5
12 w = 13 12 for w to find the object’s weight on Earth in pounds.

4. In a week, 13 hens laid 65 eggs. What is the unit rate for eggs per hen?
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Thinking With Mathematical Models

Unit Readiness (continued)
5. Complete the ratio table. Then graph each x-y pair.

x

y

3

6

6
9

6. Name the coordinates of each point on the graph.

6

y
S

4

R

2
x
−6 −4 −2 O
−2

P

2

4

6

Q
−6
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Thinking With Mathematical Models

Unit Readiness (continued)
7. You received +112 in all selling paintings. You sold one painting for +27
and the rest for +17 each. Solve the equation below to find x, the number
of +17 paintings you sold.

17x + 27 = 112

8. A survey of 100 people found that 32, prefer to vacation in the summer
rather than the winter. If 25 people were surveyed and the same
percentage prefer to vacation in the summer, how many people prefer to
vacation in the summer? What if 225 people are surveyed? Complete the
table to find 32, of 25 and 32, of 225.
Vacation Preference
People Who Prefer Summer

Total People
25

32

100
225
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Thinking With Mathematical Models

Unit Readiness (continued)
9. Tim picked up 243 pecans from under one tree and 145 pecans from
another tree. Which equation could Tim use to find p, the number of
pecans he picked up in all?
A. p = 243 + 145
B. p = 243 - 145
C. p = 243 * 145
D. p = 243 , 145

10. Lily made this graph to show the locations of the
largest sunflower and the largest pumpkin n her
garden. Which ordered pair names the location
of the pumpkin?
A. (4, 2)

y

10
8

Sunflower

6

B. (7 8)

4

C. (2, 4)

2

D. (8, 7)

0

Pumpkin
x

0

2

4

6

8
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Thinking With Mathematical Models

Unit Readiness Report
Objective

Test Item(s)

Locate an integer on a number line.

1

Solve a one-step equation with fractions by adding or subtracting the
same number on each side.

2

Solve a one-step equation with fractions by multiplying each side by
the reciprocal.

3

Understand rate as a ratio and find a unit rate by dividing whole
numbers.

4

Complete a ratio table and graph the points on a coordinate grid.

5

Name the integer coordinates of given points.

Proficient?
(Yes or No)

6, 7

Use a ratio (rate) table to find a percent of a number.

8

Write an equation with one operation for a situation.

9

Graph and interpret ordered pairs of whole numbers in the coordinate
plane (situational).

10

Comments
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Thinking With Mathematical Models

Unit Readiness Answer Key
1.

6
8

6

3 (4) (6)

1
4

0

2

2

4

6

2. 58
3. 23 pounds
4. 5 eggs per hen
5. 12; 18
y

18
12
6
0

x

0

6

12

6. P(1, - 1); Q( - 1, - 4); R( - 5, 3); S(1, 5)
7. 5 paintings
8. 8; 72
9. A
10. C
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Growing, Growing, Growing

Unit Readiness
1. Complete the expression below.

11 * 11 * 11 = 11■

2. Which of the following expressions is equivalent to 53 ?
A. 5 * 3
B. 5 * 5 * 5
C. 5 + 5 + 5
D. 5 + 3
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Growing, Growing, Growing

Unit Readiness (continued)
3. Which products are negative? Select all that apply.
A. - 2 * (- 5)
B. - 6 * 7
C. - 1 * 9
D. 4 * 3

4. Simplify.

7(7x - 5) + 13x
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Unit Readiness (continued)
5. Decide whether the values of x are solutions of the given equations. Write
“yes” or “no.”
Equation

Value of x

3x = 9

3

x+2=3

1

x÷3=1

3

x – 0.4 = 6

12.8

Solution?

6. In a certain country, there are about 7.0 million people. Of those,
1.9 million do not have access to safe drinking water. Solve the equation
p + 1.9 = 7.0 to find p, the number of people (in millions) who have

access to safe drinking water.
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Unit Readiness (continued)
7. On a certain planet, objects weigh about 25 of what they weigh on Earth.
An object weighs 9 35 pounds on the planet. Solve the equation for w to
find the object’s weight on Earth in pounds.

9
8. You have 16
gallon of water for your plants and use 18 gallon of water for

one plant. How much water do you have left to water your other plants?
9
.
Solve w + 18 = 16
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Unit Readiness (continued)
9. Simplify the expression.

7x + 7 + 2(x + 3) + 2

10. Which values for a and b given below will correctly
complete the table?
A. a = - 9 and b = - 18

–9 × 2 = –18
–9 × 1 = –9
–9 × 0 = 0

B. a = 9 and b = 18

–9 × (–1) = a

C. a = - 18 and b = - 9

–9 × (–2) = b

D. a = 18 and b = 9
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Unit Readiness Report
Objective

Test Item(s)

Write a repeated multiplication as a numerical expression with an
exponent.

1

Evaluate a numerical expression with an exponent.

2

Use rules to multiply two integers.

3, 10

Use the Distributive, Commutative, and Associative Properties to
simplify an expression.

4, 9

Understand that a solution of an equation is a value of the variable
that makes the equation true.

5

Solve a one-step equation with decimals by adding or subtracting the
same number on each side.

6

Solve a one-step equation with fractions by multiplying each side by
the reciprocal.

7

Solve a problem by solving one-step equations with fractions.

8

Proficient?
(Yes or No)

Comments
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Unit Readiness Answer Key
1. 3
2. B
3. B, C
4. 62x - 35
5. yes; yes; yes; no
6. about 5.1 million people
7. 24 pounds
7
8. 16

9. 9x + 15
10. B
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Unit Readiness
1. Use the number of sides to name the polygon.

Choose the correct name below.
A. Triangle

B. Pentagon

C. Octagon

D. Quadrilateral

E. Heptagon

F. Hexagon

2. To the nearest millimeter, a cell phone is 74 mm long and 36 mm wide.

What is the ratio of the width to the length? Type the ratio as a simplified
fraction.
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Unit Readiness (continued)
3. The figures to the right are similar.

Compare the first figure to the second.
Give the ratio of the perimeters and the
ratio of the areas.
10 cm

25 cm

4. The polygon MXYL is similar to the polygon JKGC. Complete the

statement below.

Y

L

X

∠ L is congruent to ∠_____
M

K

J

G
C
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Unit Readiness (continued)
5. a. On grid paper, draw triangle ABC with vertex coordinates A(1, 1),
B(1, 3), and C(3, 3).
A.

4

2

2
x

0

2

4

6

8

0

10

D.

y

6

4

2

2
x

0

2

4

6

8

0

10

x

0

2

4

6

8

10

y

6

4

0

y

6

4

0

C.

B.

y

6

x

0

2

4

6

8

10

b. Apple the rule (2x, 2y) to the vertices of triangle ABC to get the vertices
of new triangle PQR.
c. Draw triangle ABC and triangle PQR on the same grid paper.
Choose the correct answer below.
A. 8 y

B. 8 y

6

6

4

4

2

2

0

x

0

C. 8

2

4

6

8

0

10

6

4

4

2

2
x

0

0

D. 8

y

6

0

x

2

4

6

8

0

10

2

4

2

4

6

8

10

y

x

0

6

8

10
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Unit Readiness (continued)
6. The diagram below shows two similar polygons. Write a rule for finding the
coordinates of a point on figure B from the corresponding point on figure A.
y

10
8

8

6

6

4

4

2

2

0

x

0

y

10

2

4

6

8

10

0

x

0

2

4

6

8

10

Fig B

Fig A

Choose the correct answer below.
A. The rule used is (x, y) S (1.5x, 1.5y) to the vertices of a polygon to get a new polygon.
B. The rule used is (x, y) S (2x, 2y) to the vertices of a polygon to get a new polygon.
C. The rule used is (x, y) S (1.5x, 2y) to the vertices of a polygon to get a new polygon.
D. The rule used is (x, y) S (2x, 1.5y) to the vertices of a polygon to get a new polygon.
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Unit Readiness (continued)
7. Write the ratio of the first measurement to the second measurement.
Write the ratio as a simplified fraction.

diameter of ball A: 55 mm
diameter of ball B: 8.5 cm

8. Which two ratios suggest a proportional relationship between the number
of apples and the number of teachers?
A. 15 apples for 12 teachers; 31 apples for 30 teachers
B. 15 apples for 12 teachers; 30 apples for 24 teachers
C. 15 apples for 12 teachers; 12 apples for 15 teachers
D. 15 apples for 12 teachers; 17 apples for 14 teachers

Copyright © Pearson Education, Inc., or its affiliates. All Rights Reserved.

5

Copyright © Pearson Education, Inc., or its affiliates. All Unit
RightsReadiness
Reserved.

CMP14_ANC08_NYC_Toolkit2.indd
Page
25/06/14
PM sw-094
CMP14_AR08_U05_UR_WF.indd
Page
5 117
10/1/13
10:12 8:20
PM sw80

Assessments for Grade 8

117

/121/PE01875/CMP3_NYC_TCHR_TOOLKIT/NA/Ancillary/2014/G8/XXXXXXXXXX_G/Layout/Inter
/129/PE00874_ANCL/CMP3_2014/Print_and_Ancillaries/NATIONAL/Printed_Resources/Grad
... ...

Name

Date

Class

Butterflies, Pinwheels, and Wallpaper

Unit Readiness (continued)
9. Name the coordinates of point P.
y
4
2
x
4

2

O

2

4

2

P

4

10. A rectangle has corners at the following points. Find the width and height
of the rectangle.

A(3, 1)

B(9, 1)

C(9, 6)

D(3, 6)
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Unit Readiness Report
Objective

Test Item(s)

Identify polygons by their characteristics.

1

Write ratios to compare the lengths of sides of similar figures.

2

Compare similar figures by examining their perimeters or areas.

3

Identify equal angles, corresponding sides, and proportions of sides in
similar polygons.

4

Draw a polygon in the coordinate grid then redraw the polygon after
applying a rule to the vertices.

5

Write a rule for two similar figures on a coordinate grid.

6

Write ratios to compare the lengths of sides of similar figures.

7

Decide if two ratios have a proportional relationship by testing
for equivalence.

8

Name the integer coordinates of given points.

9

Subtract to find the distance between two points (with a common
coordinate) in Quadrant I.

10

Proficient?
(Yes or No)

Comments
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Butterflies, Pinwheels, and Wallpaper

Unit Readiness Answer Key
1. B
2. 18
37
4
3. 25, 25

4. G
5. a. A
b. (2, 2), (2, 6), (6, 6)
c. B
6. A
7. 11
17
8. B
9. (- 5, - 2)
10. Width is 6 units; Height is 5 units
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Say It With Symbols

Unit Readiness
1. A farmer is putting up a fence for her animals. She originally had the
fence enclosing a square area. The square was 18 ft by 18 ft. Suppose she
uses the same amount of fencing to enclose a circular area. What is the
area of the circle? Use 3.14 for p.

2. Find the total surface area and volume of the solid object shown to

8.96’

the right.
16.8’
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Say It With Symbols

Unit Readiness (continued)
3. Use the Distributive Property to write an expression that is equivalent to

19(m + n).

4. Use the Distributive Property to write an expression equivalent to
7(p - 10).
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Say It With Symbols

Unit Readiness (continued)
5. Factor the expression.

x2 + 20x + 99

6. Simplify the expression.

8x + 8 + 4(x + 4) + 2
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Unit Readiness (continued)
7. You received +77 in all selling paintings. You sold one painting for +29
and the rest for +16 each. Solve the equation below to find x, the number
of +16 paintings you sold.

16x + 29 = 77

8. Use the given information to write an expression for y when x = n.
x

1

2

3

y

1
17

2
17

3
17
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Say It With Symbols

Unit Readiness (continued)
9. Evaluate the expression below for x = 5.

x2 + 3(x + 6)

10. Which equation represents the statement “90 is 42 less than m”?
A. m + 42 = 90
B. 90 + m = 42
C. m - 42 = 90
D. m - 90 = 42
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Unit Readiness Report
Objective

Test Item(s)

Solve a problem using the area/circumference of a circle and the area/
perimeter of other shapes.

1

Find the total surface area and volume of a cylinder.

2

Use the Distributive Property to write equivalent algebraic
expressions.

Proficient?
(Yes or No)

3, 4

Factor quadratic expressions into factored form (including the
difference of squares).

5

Use the Distributive, Commutative, and Associative Properties to
simplify an expression.

6

Solve an equation of the form px + q = r

7

Write an algebraic expression with one operation to describe a
numerical pattern.

8

Evaluate an algebraic expression with more than two operations.

9

Translate words to an equation with one operation.

10

Comments
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Say It With Symbols

Unit Readiness Answer Key
1. 412 ft 2
2. 1450 ft 2 ; 4240 ft 3
3. 19m+19n
4. 7p - 70
5. (x+ 11)(x+ 9)
6. 12x+ 26
7. 3
n
8. 17

9. 58
10. C
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It’s In the System

Unit Readiness
1. At a graduation dinner there were 68 guests in all. An equal number of
guests were seated at each of 7 large tables, and 5 late-arriving guests
were seated at a small table. Solve the equation below to find x, the
number of guests seated at each of the large tables.

7x + 5 = 68

2. Find an inequality that has this graph.

0

1

2

3

4

5

6

7

8

9

10

A. x Ú 5
B. x 7 5
C. x ≠ 5
D. x … 5
E. x 6 5
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It’s In the System

Unit Readiness (continued)
3. Graph the pair of lines. Then find their point of

6

intersection.

y

4

y = - 1, x = 3

2
x
–6

–4

–2 O

2

4

6

–2
–4
–6

4. Tell whether the equation has the ordered pair as a solution.

y = 7x; (- 5,- 49)
Is (- 5, -49) a solution of the given equation?
A. Yes
B. No
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Unit Readiness (continued)
5. A bicycle store costs +3250 per month to operate. The store pays an
average of +35 per bike. The average selling price of each bicycle is +85.
How many bicycles must the store sell each month to break even?

6. Decide whether the values of x are solutions of the given equations. Write
“yes” or “no.”
Equation

Value of x

6x = 30

6

x+2=5

3

x÷2=3

18

x – 0.2 = 2

4.4

Solution ?

Copyright © Pearson Education, Inc., or its affiliates. All Rights Reserved.

3

130

Copyright © Pearson Education, Inc., or its affiliates. All Rights Reserved.
Teacher Implementation Toolkit

CMP14_ANC08_NYC_Toolkit2.indd
CMP14_AR08_U07_UR_WF.indd Page
130
3 18/12/14 2:10 AM s-w-099

/120/PE00874_ANCL_R2/CMP3_ANCL_Reprint/NA/Units/2015/G8/XXXXXXXXXX_G/Layout/Inter
20/12/14 12:19 AM ...

Name
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It’s In the System

Unit Readiness (continued)
7. Graph the equation.

6

y = 3x + 2

y

4
2
x
–6

–2 O

–4

2

4

6

–2
–4
–6

in slope-intercept form?

Amy’s Bank Account
40
Number of Dollars

8. Amy began with +28 in her bank account
and spent +2 each day. The line models
the amount of money in her bank account.
She incorrectly wrote an equation for the
line in slope-intercept form as y = -2x + 14.
What is the correct equation for the line

32
24
16
8
0

0

4

8

12

16

20

Number of Days
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Unit Readiness (continued)
9. Graph the function.

f (x) = -x2 - 2
Choose the correct graph below.
A.

8

B.

y

8

y

4

4

x

x
–4

O

–2

2

–4

4

–2

O

–4

–4

–8

–8

C.

8

D.

y

8

2

4

y

4

4

x

x
–4

O

–2

2

–4

4

–2

O

–4

–4

–8

–8

2

4

10. Solve the equation.

8(x + 4) = 48

Copyright © Pearson Education, Inc., or its affiliates. All Rights Reserved.

5

132

Copyright © Pearson Education, Inc., or its affiliates. All Rights Reserved.
Teacher Implementation Toolkit

CMP14_AR08_U07_UR_WF.indd
Page
5 132
16/10/13
10:588:20
PMPM
s-75sw-094
CMP14_ANC08_NYC_Toolkit2.indd
Page
25/06/14

/121/PE01875/CMP3_NYC_TCHR_TOOLKIT/NA/Ancillary/2014/G8/XXXXXXXXXX_G/Layout/Inter
~/Desktop/ash%2016-10-13/2nd_pass/G8/INDD ...

Name
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It’s In the System

Unit Readiness Report
Objective

Test Item(s)

Solve an equation of the form px + q = r

1

Identify the inequality given a graph on a number line or graph
an inequality.

2

Graph a pair of linear equations and find the point of intersection.

3

Determine whether an ordered pair is a solution to an equation.

4

Find a break-even point.

5

Understand that a solution of an equation is a value of the variable
that makes the equation true.

6

Given the equation y = mx + b, draw the graph.

7

Given the graph of a linear equation, find the equation y = mx + b.

8

Graph a quadratic function.

9

Solve an equation of the form p(x + q) = r

10

Proficient?
(Yes or No)

Comments
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It’s In the System

Unit Readiness Answer Key
1. 9
2. B
3.

6

y

4

x=3

2
x
–6

–4 –2 O
y = –1
–2

2

4
6
(3, –1)

–4
–6

4. B
5. 65 bicycles
6. No; Yes; No; No
7.

6

y

4
2
x
–6

–4

O

–2

2

4

6

–2
–4
–6

8. y = - 2x + 28
9. D
10. 2
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Class

Looking for Pythagoras

Unit Readiness
1. Write the product using an exponent.

8*8*8*8

2. Find 0.4 * 0.8.
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Date

Class

Looking for Pythagoras

Unit Readiness (continued)
3. Nina is mailing a package shaped like the rectangular

prism shown in the figure. Use a net to find the surface
area of the package.
6 cm

3.4 cm

5.5 cm
Note: Figure not to scale.

4. Name the coordinates of point A.

6

D
G

4

y
A
C

2

x
−6 −4 −2 O
−2
E
B

F

2

4

6

−4
−6
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Date

Class

Looking for Pythagoras

Unit Readiness (continued)
5. What is the value of the following expression when y = 1?

3+4

# 2-y

A. 7
B. 10
C. 12
D. 13

6. Write 38 as a decimal.
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Looking for Pythagoras

Unit Readiness (continued)
7. Write 0.6 as a fraction in simplest form.

8. Complete each statement.
a. 12 = ■ , ■
■
b. 1 , 4 = ■

Copyright © Pearson Education, Inc., or its affiliates. All Rights Reserved.
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Date

Class

Looking for Pythagoras

Unit Readiness (continued)
9. Write an algebraic expression for the total cost of a bill at a restaurant
when you include a parking fee.
Cost of a Bill (dollars)
Cost of a Bill Including a
Parking Fee (dollars)

51

63

73

n

51 + 8

63 + 8

73 + 8

■

10. A flag measures 128 feet by 64 feet. Find its area.
64 feet
128 feet
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Looking for Pythagoras

Unit Readiness Report
Objective

Test Item(s)

Write a repeated multiplication as a numerical expression with an
exponent.

1

Multiply two-digit decimals.

2

Use a net to find the surface area of a rectangular or triangular prism.

3

Name the integer coordinates of given points.

4

Evaluate an algebraic expression with more than two operations.

5

Write fractions as decimals.

6

Write decimals as fractions or mixed numbers.

7

Interpret a fraction as division of the numerator by the denominator
a
= a , b.
and understand b

8

Understand that a variable can be used to represent a number in an
algebraic expression.

9

Find the area of a rectangle using a formula.

10

Proficient?
(Yes or No)

Comments
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Looking for Pythagoras

Unit Readiness Answer Key
1. 84
2. 0.32
3. 144.2 cm2
4. (1, 4)
5. B
6. 0.375
7. 35
8. a. 12 = 1 , 2
b. 1 , 4 = 14
9. n + 8
10. 8,192 ft2
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New York City Vocabulary Charts for CMP3

The following pages include vocabulary charts for each Unit. You can have students
use these charts to develop their own lists of definitions and examples that carry
meaning at their level of verbal sophistication.
Encourage students to view their lists as working glossaries that they can add to and
refine as they gain new insight and encounter new examples. Revising and updating
descriptions can help students improve their working knowledge of the vocabulary.
You might find it helpful to have students work in pairs, groups, or as a whole class to
discuss the various descriptions and examples they have written.
You can distribute the vocabulary charts provided on the following pages as you begin
each unit, or you can use the blank chart to have students generate their own lists as
they encounter the terms. You can also use the blank chart to add additional words or
to customize the list for your students’ needs.
It is likely that students’ entries will not all match word for word. Below are some
sample entries for prime number.
prime
number

Numbers that only have factors of 1 and itself and do
not have any factors between 1 and itself.

Prime: 2, 3, 5, 7, 11, etc.
Composite (not prime):
4, 6, 8, 9, etc.
Special Cases (not prime): 0, 1

prime
number

A whole number with exactly two factors. The only
even prime number is 2.

2, 3, 5, 7, …, 11, 13, …, 17
(9 = 3 × 3 and 15 = 3 × 5,
so 9 and 15 are not prime.)

prime
number

If a number is N and its only factors are 1 and N, then
the number is prime.

2, 11, 19 are prime. The factor
tree for primes can only look
like this:

N

N
or

N

1

1

N

Here are ways some teachers have used vocabulary lists:
• My students’ definitions can use words, charts, pictures, examples,
counterexamples, and anything else that helps make it clear what the
word means in our mathematics community.
• After a few days, I have students update their vocabulary list as part of their
homework. The next day, I give them 3 minutes at the start of class to discuss in
groups their definitions and examples. We take 2 minutes as a class to share ideas.
Sometimes we need to leave interesting questions open to revisit again later in the
unit.
• We keep a class vocabulary chart on the wall of my classroom. Different students
are responsible for maintaining and updating the definitions and examples as we
progress through the unit.
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Thinking With Mathematical Models
Complete the vocabulary chart by filling in the missing information.
Term

Definition

Example

function

mathematical model

slope

residual

inverse variation

additive inverses
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Thinking With Mathematical Models (continued)
Term

Definition

Example

multiplicative inverses

scatter plot

correlation coefficient

outlier

standard deviation

variance

categorical variables
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Growing, Growing, Growing
Complete the vocabulary chart by filling in the missing information.
Term

Definition

Example

base

exponent

exponential form

scientific notation

standard form

exponential functions

exponential growth
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Growing, Growing, Growing (continued)
Term

Definition

Example

growth factor

growth rate

compound growth

exponential decay

decay factor

decay rate

nth root
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Butterflies, Pinwheels, and Wallpaper
Complete the vocabulary chart by filling in the missing information.
Term

Definition

Example

basic design element

symmetry

line of symmetry

line reflection

reflectional symmetry

transformation

rotation

rotational symmetry
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Butterflies, Pinwheels, and Wallpaper (continued)
Term

Definition

Example

center of rotation

angle of rotation

translation

translational symmetry

congruent figures

dilation

similar figures

similarity transformation
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Say It With Symbols
Complete the vocabulary chart by filling in the missing information.
Term

Definition

Example

equivalent expressions

Commutative Property
of Addition

Commutative Property
of Multiplication

Distributive Property
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Say It With Symbols (continued)
Term

Definition

Example

expanded form

factored form

properties of equality

roots

Copyright © Pearson Education, Inc., or its affiliates. All Rights Reserved.

150

Teacher Implementation Toolkit

CMP14_ANC08_NYC_VC.indd Page 150 24/06/14 4:42 PM s-w-100

/121/PE01875/CMP3_NYC_TCHR_TOOLKIT/NA/Ancillary/2014/G8/XXXXXXXXXX_G/Layout/Inter ...

Name........................................................................... Date............................ Class.......................

It’s In the System
Complete the vocabulary chart by filling in the missing information.
Term

Definition

Example

linear equation in
slope-intercept form

linear equation in
standard form

linear function

system of linear
equations

solution of the system
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It’s In the System (continued)
Term

Definition

Example

chord

circle

linear inequality

system of linear
inequalities

feasible points
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Looking for Pythagoras
Complete the vocabulary chart by filling in the missing information.
Term

Definition

Example

square root

cube root

acute triangle

obtuse triangle

right triangle

hypotenuse

legs
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Looking for Pythagoras (continued)
Term

Definition

Example

theorem

Pythagorean Theorem

rational number

irrational numbers

real numbers

repeating decimals

terminating decimals
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Vocabulary Chart
Complete the vocabulary chart by filling in the missing information.
Term

Definition

Example
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Vocabulary Chart (continued)
Term

Definition

Example
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