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NUMBER and OPERATIONS STANDARD
All students should be able to:

Understand numbers, ways of representing numbers, relationships among
numbers, and number systems

1. develop a deeper understanding of very large and very small numbers and of various
representations of them;

4-10, 536-550

2. compare and contrast the properties of numbers and number systems, including the
rational and real numbers, and understand complex numbers as solutions to quadratic
equations that do not have real solutions;

24-28, 36-41, 126-183, 184-233, 234-272, 285-286, 348-366, 524-535, 551-556, 557-575

3. understand vectors and matrices as systems that have some of the properties of the
real-number system,

154-159 (vectors)

4. use number-theory arguments to justify relationships involving whole numbers.

24-28, 36-41, 126-183

Understand meanings of operations and how they relate to one another

1. judge the effects of such operations as multiplication, division, and computing powers
and roots on the magnitudes of quantities;

16-23, 36-41, 192-202, 346-397, 522-575

2. develop an understanding of properties of, and representations for, the addition and
multiplication of vectors and matrices;

154-159

3. develop an understanding of permutations and combinations as counting techniques.

311-345, 578-583

Compute fluently and make reasonable estimate

1. develop fluency in operations with real numbers, vectors, and matrices, using mental
computation or paper-and-pencil calculations for simple cases and technology for
more-complicated cases.

29-35, 42-48, 154-159

2. judge the reasonableness of numerical computations and their results.

11-15, 29-33, 42-48, 53, 103, 165, 200, 257, 258, 306, 377, 422, 476, 546, 609, 652

ALGEBRA STANDARD
All students should be able to:

Understand patterns, relations, and functions

1. generalize patterns using explicitly defined and recursively defined functions;

52, 354-361, 381-397, 399-457, 524-535, 578-583

2. understand relations and functions and select, convert flexibly among, and use various
representations for them;

399-459, 524-535, 551-575

3. analyze functions of one variable by investigating rates of change, intercepts, zeros, 399-457
asymptotes, and local and global behavior;
4. understand and perform transformations such as arithmetically combining, composing, | N/A

and inverting commonly used functions, using technology to perform such operations
on more-complicated symbolic expressions;

5. understand and compare the properties of classes of functions, including exponential,
polynomial, rational, logarithmic, and periodic functions;

399-459, 524-535, 551-575, 578-583, 599-639, 641-694
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6. interpret representations of functions of two variables

N/A

Represent and analyze mathematical situations and structures using algebraic
symbols

1. understand the meaning of equivalent forms of expressions, equations, inequalities,
and relations;

186-233, 247-253, 269-291, 304-310, 354-361, 381-397, 399-457, 524-535, 543-549, 551-575

2. write equivalent forms of equations, inequalities, and systems of equations and solve
them with fluency—mentally or with paper and pencil in simple cases and using
technology in all cases;

186-233, 247-253, 259-260, 265, 269-291, 304-310, 354-361, 367-373, 381-397, 399-457, 524-
535, 551-575

3. use symbolic algebra to represent and explain mathematical relationships;

16-28, 36-41, 56-58, 62-67, 139, 145, 150-152, 164-166, 168-170, 172, 259-260, 304-310, 354-
361, 381-397, 399-457, 524-535, 551-575, 641-694

4. use a variety of symbolic representations, including recursive and parametric
equations, for functions and relations;

578-583

5. judge the meaning, utility, and reasonableness of the results of symbol manipulations,
including those carried out by technology.

186-233, 269-291, 304-310, 354-361, 524-535, 641-694

Use mathematical models to represent and understand quantitative
relationships

1. identify essential quantitative relationships in a situation and determine the class or
classes of functions that might model the relationships;

399-457, 524-535, 551-575, 578-583, 599-639, 641-694

2. use symbolic expressions, including iterative and recursive forms, to represent
relationships arising from various contexts;

181-183, 259-260, 304-310, 354-361, 381-397, 399-457, 524-535, 578-583, 599-639

3. draw reasonable conclusions about a situation being modeled.

362-366, 381-397, 524-535, 551-575, 578-583, 599-639, 641-694

Analyze change in various contexts

1. approximate and interpret rates of change from graphical and numerical data.

374-380, 413-427

GEOMETRY STANDARD

All students should be able to:

Analyze characteristics and properties of two- and three-dimensional geometric
shapes and develop mathematical arguments about geometric relationships

1. analyze properties and determine attributes of two- and three-dimensional objects;

41, 49-51, 325, 400-457, 459-521, 551-575, 584-598, 605-639, 641-694

2. explore relationships (including congruence and similarity) among classes of two- and
three-dimensional geometric objects, make and test conjectures about them, and solve
problems involving them;

459-521, 551-575, 584-598, 605-639, 641-694

3. establish the validity of geometric conjectures using deduction, prove theorems, and
critique arguments made by others;

236-240, 459-521, 641-694

4. use trigonometric relationships to determine lengths and angle measures.

557-562, 584-598

Specify locations and describe spatial relationships using coordinate geometry
and other representational system

1. use Cartesian coordinates and other coordinate systems, such as navigational, polar,
or spherical systems, to analyze geometric situations;

400-457, 493, 495-510

2. investigate conjectures and solve problems involving two- and three-dimensional
objects represented with Cartesian coordinates.

495-510, 557-562, 605-639, 641-694

Apply transformations and use symmetry to analyze mathematical situations

1. understand and represent translations, reflections, rotations, and dilations of objects in
the plane by using sketches, coordinates, vectors, function notation, and matrices;

495-521, 584-598, 641-694

2. use various representations to help understand the effects of simple transformations
and their compositions.

495-521, 584-598
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Use visualization, spatial reasoning, and geometric modeling to solve problems

1. draw and construct representations of two- and three-dimensional geometric objects
using a variety of tools;

325, 459-521, 557-562, 599-604, 605-639, 641-694

2. visualize three-dimensional objects and spaces from different perspectives and 325, 641-694
analyze their cross sections;
3. use vertex-edge graphs to model and solve problems; N/A

4. use geometric models to gain insights into, and answer questions in, other areas of
mathematics;

325, 357-361, 400-457, 551-575, 641-694

5. use geometric ideas to solve problems in, and gain insights into, other disciplines and
other areas of interest such as art and architecture

8, 41, 49-51, 55, 217-218, 221, 223-225, 325, 357-361, 551-562, 641-694

MEASUREMENT STANDARD
The student should be able to:

Understand measurable attributes of objects and the units, systems, and
processes of measurement

1. make decisions about units and scales that are appropriate for problem situations
involving measurement.

6-10, 33-35, 46-48, 59-65, 178-180, 210-213, 221-226, 299-303, 338-339, 391-392, 449-452,
466-467, 474-476, 543-550, 566-568, A2-A3

Apply appropriate techniques, tools, and formulas to determine measurements

1. analyze precision, accuracy, and approximate error in measurement situations;

40-99, 178-180, 210-213, 241, 449-452, 466-469, 474-476, 568-570

2. understand and use formulas for the area, surface area, and volume of geometric
figures, including cones, spheres, and cylinders;

221-226, 338-339, 577-639, 650-694

3. apply informal concepts of successive approximation, upper and lower bounds, and
limit in measurement situations,

6-10, 59-65, 70-99, 178-180, 449-452, 568-570

4. use unit analysis to check measurement computations.

221-226, 299-303, 338-339, 391-392, 540-542, 543-550, 566-568, A2-A3

DATA ANALYSIS and PROBABILITY STANDARD
The student should be able to:

Formulate questions that can be addressed with data and collect, organize, and
display relevant data to answer them

1. understand the differences among various kinds of studies and which types of
inferences can legitimately be drawn from each;

69-125, 178-180, 333-337

2. know the characteristics of well-designed studies, including the role of randomization in
surveys and experiments;

108-113, 333-337

3. understand the meaning of measurement data and categorical data, of univariate and | 69-125
bivariate data, and of the term variable;

4. understand histograms, parallel box plots, and scatter plots and use them to display 73-125
data;

5. compute basic statistics and understand the distinction between a statistic and a 69-125, 333-337
parameter.

Select and use appropriate statistical methods to analyze data

1. for univariate measurement data, be able to display the distribution, describe its shape, | 69-125
and select and calculate summary statistics;

2. for bivariate measurement data, be able to display a scatter plot, describe its shape, 120-121
and determine regression coefficients, regression equations, and correlation
coefficients using technological tools;

3. display and discuss bivariate data where at least one variable is categorical; 87

4. recognize how linear transformations of univariate data affect shape, center, and N/A

spread;
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5. identify trends in bivariate data and find functions that model the data or transform the | 120-121
data so that they can be modeled.
Develop and evaluate inferences and predictions that are based on data
1. use simulations to explore the variability of sample statistics from a known population 327-337

and to construct sampling distributions;

2. understand how sample statistics reflect the values of population parameters and use
sampling distributions as the basis for informal inference;

178-180, 333-337

3. evaluate published reports that are based on data by examining the design of the
study, the appropriateness of the data analysis, and the validity of conclusions;

N/A

4. understand how basic statistical techniques are used to monitor process
characteristics in the workplace.

178-180, 333-337

Understand and apply basic concepts of probability

1. understand the concepts of sample space and probability distribution and construct 311-345
sample spaces and distributions in simple cases;

2. use simulations to construct empirical probability distributions; 327-332

3. compute and interpret the expected value of random variables in simple cases; N/A

4. understand the concepts of conditional probability and independent events; 322-326

5. understand how to compute the probability of a compound event. N/A

PROBL.EM SOLVING STANDARD
Students should be able to:

1. build new mathematical knowledge through problem solving;

Throughout the text. Examples: 53, 76, 77, 81, 92, 93, 101, 103, 111, 112-113, 128, 129, 141,
165, 171, 172-175, 200, 214, 224-231, 239-240, 258, 285-289, 338-343, 351, 456-457, 520-521,
574-575, 638-639, 693-694, etc.

2. solve problems that arise in mathematics and in other contexts;

Throughout the text. Examples: 53, 76, 77, 81, 92, 93, 101, 103, 111, 112-113, 128, 129, 141,
165, 171, 172-175, 200, 214, 224-231, 239-240, 258, 285-289, 338-343, 351, 456-457, 520-521,
574-575, 638-639, 693-694, etc.

3. apply and adapt a variety of appropriate strategies to solve problems;

Throughout the text. Examples: 53, 76, 77, 81, 92, 93, 101, 103, 111, 112-113, 128, 129, 141,
165, 171, 172-175, 200, 214, 224-231, 239-240, 258, 285-289, 338-343, 351, 456-457, 520-521,
574-575, 638-639, 693-694, etc.

4. monitor and reflect on the process of mathematical problem solving

Throughout the text. Examples: 53, 76, 77, 81, 92, 93, 101, 103, 111, 112-113, 128, 129, 141,
165, 171, 172-175, 200, 214, 224-231, 239-240, 258, 285-289, 338-343, 351, 456-457, 520-521,
574-575, 638-639, 693-694, etc.

REASONING and PROOF STANDARD
Students should be able to:

1. recognize reasoning and proof as fundamental aspects of mathematics;

Throughout the text. Examples: 53, 65-66, 72, 77, 86, 92, 102, 103, 118, 120, 121, 122, 131,
165, 182, 225-226, 228, 232, 258, 290, 304, 475, etc.

2. make and investigate mathematical conjectures;

Throughout the text. Examples: 53, 65-66, 72, 77, 86, 92, 102, 103, 118, 120, 121, 122, 131,
165, 182, 225-226, 228, 232, 258, 290, 304, 475, etc.

3. develop and evaluate mathematical arguments and proofs;

Throughout the text. Examples: 53, 65-66, 72, 77, 86, 92, 102, 103, 118, 120, 121, 122, 131,
165, 182, 225-226, 228, 232, 258, 290, 304, 475, etc.

4. select and use various types of reasoning and methods of proof

Throughout the text. Examples: 53, 65-66, 72, 77, 86, 92, 102, 103, 118, 120, 121, 122, 131,
165, 182, 225-226, 228, 232, 258, 290, 304, 475, etc.
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COMMUNICATION STANDARD
Students should be able to:

1. organize and consolidate their mathematical thinking through communication;

Throughout the text. Examples: 8, 14, 20, 27, 31, 40, 46, 54, 65, 66, 72, 77, 86, 92, 102, 120,
121,122, 131, 182, 225-226, 228, 232, 290, 475, efc.

2. communicate their mathematical thinking coherently and clearly to peers, teachers,
and others;

Throughout the text. Examples: 8, 14, 20, 27, 31, 40, 46, 54, 65, 66, 72, 77, 86, 92, 102, 120,
121, 122, 131, 182, 225-226, 228, 232, 290, 475, etc.

3. analyze and evaluate the mathematical thinking and strategies of others;

Throughout the text. Examples: 8, 14, 20, 27, 31, 40, 46, 54, 65, 66, 72, 77, 86, 92, 102, 120,
121,122, 131, 182, 225-226, 228, 232, 290, 475, etc.

4. use the language of mathematics to express mathematical ideas precisely.

Throughout the text. Examples: 8, 14, 20, 27, 31, 40, 46, 54, 65, 66, 72, 77, 86, 92, 102, 120,
121, 122, 131, 182, 225-226, 228, 232, 290, 475, etc.

CONNECTIONS STANDARD
Students should be able to:

1. recognize and use connections among mathematical ideas;

labs: (ff), 59, 117, 176, 224, 285, 338, 389, 449, 513, 566, 630, 687.

2. understand how mathematical ideas interconnect and build on one another to produce
a coherent whole;

Throughout the text. Specific examples: the lists on pages iii-viii (Table of Contents). Also Math
labs: (ff), 59, 117, 176, 224, 285, 338, 389, 449, 513, 566, 630, 687.

3. recognize and apply mathematics in contexts outside of mathematics.

labs: (ff), 59, 117, 176, 224, 285, 338, 389, 449, 513, 566, 630, 687.

REPRESENTATION STANDARD

Students should be able to:
1. create and use representations to organize, record, and communicate mathematical Throughout the text. Examples: 45, 52, 76-116, 120, 121, 128, 140, 158, 165, 200, 205, 222-223,
ideas; 226-227, 258, 285, 304, 304, 377, 411, 412, 422, 425, 428-429, 434-436, 476, 486, 487, 506,

525, 561, 563, 587, 592, 609, 611-614, 624-627, 632-634, 642-647, 652-653, etc.

2. select, apply, and translate among mathematical representations to solve problems;

Throughout the text. Examples: 45, 52, 76-116, 120, 121, 128, 140, 158, 165, 200, 205, 222-223,
226-227, 258, 285, 304, 304, 377, 411, 412, 422, 425, 428-429, 434-436, 476, 486, 487, 506,
525, 561, 563, 587, 592, 609, 611-614, 624-627, 632-634, 642-647, 652-653, etc.

3. use representations to model and interpret physical, social, and mathematical
phenomena.

Throughout the text. Examples: 45, 52, 76-116, 120, 121, 128, 140, 158, 165, 200, 205, 222-223,
226-227, 258, 285, 304, 304, 377, 411, 412, 422, 425, 428-429, 434-436, 476, 486, 487, 506,
525, 561, 563, 587, 592, 609, 611-614, 624-627, 632-634, 642-647, 652-653, etc.
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