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Number Sense, Properties, and Operations

Number sense provides students with a firm foundation in mathematics. Students build a deep
understanding of quantity, ways of representing numbers, relationships among numbers, and
number systems. Students learn that numbers are governed by properties, and understanding
these properties leads to fluency with operations.

Prepared Graduates

The prepared graduate competencies are the preschool through twelfth-grade concepts
and skills that all students who complete the Colorado education system must master to
ensure their success in a postsecondary and workforce setting.

1. The complex number system includes real

numbers and imaginary numbers

a. Show that between any two rational numbers SE: 8-9, 11, 668, 798
there are an infinite number of rational TE: 8-9
numbers, and that between any two irrational '
numbers there are also an infinite number of LM: 1-1A, 1-1B, 11-3B
irrational numbers

b. Express the square root of a negative number | sg: g 9 13
using imaginary numbers

TE: 9
2. Formulate, represent, and use algorithms with
real numbers flexibly, accurately, and efficiently
SE: Student Edition LM: Lesson Master RM: Resource Master
TE: Teacher's Edition AR: Assessment Resources
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a. Use appropriate computation methods that SE: 12, 13-18, 74, 134, 258, 482, 488, 495-496,
encompass estimation and calculation 524, 580, 603-604, 825

TE: 13-18, 75, 135, 258, 480, 482, 488, 491, 495,
603—-604, 696, 803, 811

LM: 1-2A, 1-2B, 8-7A, 8-7B, 8-8A, 8-8B, 10-2A,
10-2B

RM: 10, 178
AR: 3-10

b. Use technology to perform operations
(addition, subtraction, multiplication, and
division) on numbers written in scientific
notation

c. Describe factors affecting take-home pay and
calculate the impact (PFL)

d. Design and use a budget, including income
(net take-home pay) and expenses (mortgage,
car loans, and living expenses) to demonstrate
how living within your means is essential for a
secure financial future (PFL)

3. Systematic counting techniques are used to
describe and solve problems

a. Use combinatorics (Fundamental Counting SE: 831-836
Principle, permutations and combinations) to .
solve problems in real-world contexts TE: 831-836
LM: 14-2A, 14-2B

RM: 245-246

Pattern sense gives students a lens with which to understand trends and commonalities. Being a
student of mathematics involves recognizing and representing mathematical relationships and
analyzing change. Students learn that the structures of algebra allow complex ideas to be
expressed succinctly.

Prepared Graduates

The prepared graduate competencies are the preschool through twelfth-grade concepts and skills
that all students who complete the Colorado education system must have to ensure success in a
postsecondary and workforce setting.

1. Functions model situations where one quantity
determines another and can be represented
algebraically, graphically, and using tables

a. Determine* when a relation is a function using
a table, a graph, or an equation

SE: Student Edition LM: Lesson Master RM: Resource Master
TE: Teacher's Edition AR: Assessment Resources
McGraw-Hill UCSMP Geometry © 2009 3/1/10
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b. Demonstrate the relationship between all
representations of linear functions using point-
slope, slope-intercept, and standard form of a
line

PAGE REFERENCES
SE: 12, 13-18, 26, 31, 34-36, 119, 147-149, 163,
670671, 674

TE: 11, 13-18, 35-37, 145, 147, 202, 670-673,
697

LM: 1-2A, 1-2B, 1-5A, 1-5B, 3-6A, 3-6B, 11-4A,
11-4B

RM: 10, 16, 41, 55
AR: 3-10

c. Represent* linear, quadratic, absolute value,
power, exponential, logarithmic, rational,
trigonometric (sine and cosine), and step
functions in a table, graph, and equation and
convert from one representation to another

SE: 8, 607, 805
TE: 8, 607, 805

d. Determine the inverse (expressed graphically
or in tabular form) of a function from a graph or
table

SE: 805
TE: 805

e. Categorize sequences as arithmetic,
geometric, or neither and develop formulas for
the general terms related to arithmetic and
geometric sequences

2. Graphs and tables are used to describe the
gualitative behavior of common types of functions

a. Evaluate* a function at a given point in its
domain given an equation (including function
notation), a table, and a graph

b. Identify* the domain and range of a function
given an equation (including function notation),
a table, and a graph

c. ldentify* intercepts, zeros (or roots), maxima,
minima, and intervals of increase and
decrease, and asymptotes of a function given
an equation (including function notation), a
table, and a graph

d. Make qualitative statements about the rate of
change of a function, based on its graph or
table

TE: 145

3. Parameters influence the shape of the graphs of
functions

a. Apply* transformations (translation, reflection,
dilation) to a parent function, f(x)

b. Interpret the results of these transformations
verbally, graphically, and symbolically

SE: Student Edition LM:
TE: Teacher's Edition AR:

McGraw-Hill UCSMP Geometry © 2009
Colorado Mathematics Standards: High School

Lesson Master
Assessment Resources

RM: Resource Master

3/1/10
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4. Expressions, equations, and inequalities can be
expressed in multiple, equivalent forms

PAGE REFERENCES

a.

Perform and justify steps in generating
equivalent expressions by identifying properties
used including the commutative, associative,
inverse, identity, and distributive properties

SE:

TE:

102, 136-137, 605, 791
102, 133, 474, 603

Apply the properties of positive and negative
rational exponents to generate equivalent
algebraic expressions including those involving
nth roots

SE:

675

Solve equations for one variable in terms of the
others

SE:

TE:

8, 13-18, 31, 34-36, 82, 119, 134, 258, 488,
603-604

8, 13-18, 35-37, 82, 135, 258, 488, 491, 603—
604

LM: 1-2A, 1-2B, 1-5A, 1-5B, 8-7A, 8-7B, 10-2A,
10-2B
RM: 10, 16, 178
AR: 3-10
5. Solutions to equations, inequalities and systems
of equations are found using a variety of tools
a. Find* solutions to quadratic and cubic SE: 74, 661, 795, 797
equations and inequalities by using appropriate TE: 75
algebraic methods such as factoring, :
completing the square, graphing or using the
guadratic formula
b. Find* solutions to equations involving power, SE: 74, 607
exponential, rational and radical functions TE: 75, 607
c. Solve* systems of linear equations and SE: 12, 36, 82, 84
inequalities with two variables TE: 11,37, 82
6. Quantitative relationships in the real world can
be modeled and solved using functions
a. Represent, solve*, and interpret problems in SE: 607
various contexts using linear, quadratic, and .
; : TE: 607
exponential functions
b. Represent, solve*, and interpret problems
involving direct and inverse variations and a
combination of direct and inverse variation
c. Analyze* the impact of interest rates on a SE: 814
personal financial plan (PFL) TE: 814
SE: Student Edition LM: Lesson Master RM: Resource Master
TE: Teacher’s Edition AR: Assessment Resources

McGraw-Hill UCSMP Geometry © 2009
Colorado Mathematics Standards: High School
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d. Evaluate* the costs and benefits of credit (PFL)

e. Analyze various lending sources, services, and
financial institutions (PFL)

Data and probability sense provides students with tools to understand information and uncertainty.
Students ask questions and gather and use data to answer them. Students use a variety of data
analysis and statistics strategies to analyze, develop and evaluate inferences based on data.
Probability provides the foundation for collecting, describing, and interpreting data.

Prepared Graduates

The prepared graduate competencies are the preschool through twelfth-grade concepts and skills
that all students who complete the Colorado education system must master to ensure their
success in a postsecondary and workforce setting.

1. Statistical methods take variability into account,
supporting informed decision-making through
guantitative studies designed to answer specific
guestions

a. Formulate appropriate research questions that
can be answered with statistical analysis

b. Determine appropriate data collection methods
to answer a research question

c. Explain how data might be analyzed to provide
answers to a research question

2. The design of an experiment or sample survey is
of critical importance to analyzing the data and
drawing conclusions

a. lIdentify the characteristics of a well-designed
and well-conducted survey

b. Identify the characteristics of a well-designed
and well-conducted experiment

c. Differentiate between the inferences that can
be drawn in experiments versus observational
studies

3. Visual displays and summary statistics condense
the information in data sets into usable knowledge

a. ldentify and choose appropriate ways to
summarize numerical or categorical data using
tables, graphical displays, and numerical
summary statistics (describing shape, center
and spread) and accounting for outliers when

appropriate
SE: Student Edition LM: Lesson Master RM: Resource Master
TE: Teacher's Edition AR: Assessment Resources
McGraw-Hill UCSMP Geometry © 2009 3/1/10
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b. Define and explain how sampling distributions
(developed through simulation) are used to
describe the sample-to-sample variability of
sample statistics

c. Describe the relationship between two
categorical variables using percents

d. When the relationship between two numerical
variables is reasonably linear, apply* the least-
squares criterion for line fitting, use Pearson’s
correlation coefficient as a measure of
strength, and interpret the slope and y-intercept
in the context of the problem

4. Randomness is the foundation for using statistics
to draw conclusions when testing a claim or
estimating plausible values for a population
characteristic

a. Define and explain the meaning of significance
(both practical and statistical)

b. Explain the role of p-values in determining
statistical significance

c. Determine the margin of error associated with
an estimate of a population characteristic

5. Probability models outcomes for situations in
which there is inherent randomness, quantifying the
degree of certainty in terms of relative frequency of
occurrence

a. Develop simulations that demonstrate
probability as a long-run relative frequency

b. Apply and solve problems using the concepts SE: 502, 503
of independence and conditional probability

TE: 502

c. Apply and solve problems using the concept of

mutually exclusive properties when combining

probabilities
d. Evaluate and interpret probabilities using a

normal distribution
e. Find and interpret the expected value and

standard deviation of a discrete random

variable X
f.  Analyze the cost of insurance as a method to

offset the risk of a situation (PFL)
SE: Student Edition LM: Lesson Master RM: Resource Master
TE: Teacher’s Edition AR: Assessment Resources
McGraw-Hill UCSMP Geometry © 2009 3/1/10
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Geometric sense allows students to comprehend space and shape. Students analyze the
characteristics and relationships of shapes and structures, engage in logical reasoning, and use
tools and techniques to determine measurement. Students learn that geometry and measurement
are useful in representing and solving problems in the real world as well as in mathematics.

Prepared Graduates

The prepared graduate competencies are the preschool through twelfth-grade concepts and skills
that all students who complete the Colorado education system must master to ensure their
success in a postsecondary and workforce setting.

1. Attributes of two- and three-dimensional objects
are measurable and can be quantified

a. Calculate (or estimate when appropriate) the SE: 452-456, 457—462, 463-467, 468—473, 474—
perimeter and area of a two-dimensional 479, 500-505, 603—604, 872-878

irregular shape TE: 452-456, 457—462, 463467, 468—473, 474—
479, 500-505, 603—604, 872-878

LM: 8-1A, 8-1B, 8-2A, 8-2B, 8-3A, 8-3B, 8-4A,
8-4B. 8-5A, 8-5B, 8-OA, 8-9B, 14-8A. 14-8B

RM: 127-128, 129-130, 131-133, 134-136, 137—
139, 257-258

AR: 107-114

b. Justify, interpret, and apply the use of formulas | gg- 570-576, 577-582, 596—602, 603—608, 609—

for the surface area, and volume of cones, 614, 615-622, 628-632, 633—637, 638, 879—
pyramids, and spheres including real-world 885
situations

TE: 570-576, 577-582, 596-602, 603-608, 609—
614, 615-622, 628-632, 633—637, 638, 879—
885

LM: 9-9A, 9-9B, 9-10A, 9-10B, 10-1A, 10-1B,
10-2A, 10-2B, 10-3A, 10-3B, 10-4A, 10-4B,
10-6A, 10-6B, 10-7A, 10-7B, 14-9A, 14-9B

RM: 171-173, 174-175, 176-177, 181-182, 183—
184, 188-190, 191-192, 259-260

AR: 121-128, 135-142

c. Solve for unknown quantities in relationships SE: 454, 463-467, 478, 484, 603—608
involving perimeter, area, surface area, and TE: 454, 463-467, 603-608

volume
LM: 8-3A, 8-3B, 10-2A, 10-2B
RM: 131-133, 178-180
AR: 135-142
SE: Student Edition LM: Lesson Master RM: Resource Master
TE: Teacher's Edition AR: Assessment Resources
McGraw-Hill UCSMP Geometry © 2009 3/1/10
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d. Apply the effect of dimensional change,
utilizing appropriate units and scales in
problem-solving situations involving perimeter,
area, and volume

PAGE REFERENCES

SE: 151-158, 164, 605-608
TE: 151-158, 605-608

LM: 3-7A, 3-7B, 10-2A, 10-2B
RM: 42, 178-180

AR: 26-33, 135-142

2. Objects in the plane and their parts, attributes,
and measurements can be analyzed deductively

a. Classify polygons according to their similarities
and differences

SE: 89-94, 100, 101, 118, 356-362
TE: 89-94, 101, 356-362

LM: 2-6A, 2-6B, 6-8A, 6-8B

RM: 27-28, 103-104

AR: 13-20

b. Solve for unknown attributes of geometric
shapes based on their congruence, similarity,
or symmetry

SE: 257-262, 346350, 393-399, 406-412, 419—
425, 426430, 738744, 753, 786—792, 793—
799

TE: 257-262, 346-350, 393-399, 406-412, 419-
425, 426430, 738—-744, 753, 786—792, 793—
799

LM: 5-2A, 5-2B, 6-6A, 6-6B, 7-3A, 7-3B, 7-5A,
7-5B, 7-7A, 7-7B, 7-8A, 7-8B, 12-4A, 12-4B,
13-3A, 13-3B, 13-4A, 13-4B

RM: 70-71, 99-100, 110-112, 115-116, 119-120,
121-122, 220-221, 234-235, 236237

AR: 59-66, 73-80, 8693, 170-179, 185-192

c. Know and apply properties of angles including
corresponding, exterior, interior, vertical,
complementary, and supplementary angles to
solve problems. Justify the results using two-
column proofs, paragraph proofs, flow charts,
or illustrations

SE: 112-119, 125, 126-132, 134-138, 139-144,
145-146, 148, 288-295, 345-346, 781-785,
837-843, 852—-858

TE: 112-119, 126-132, 134-138, 139-144, 145-
146, 288-295, 346, 781785, 837-843, 852—
858

LM: 3-1A, 3-1B, 3-3A, 3-3B, 3-4A, 3-4B, 3-5A,
3-5B, 5-7A, 5-7B, 13-2A, 13-2B, 14-3A, 14-3B,
14-5A, 14-5B

RM: 30-31, 35-36, 37-39, 40, 84-86, 231-233,
247-248, 251-252

AR: 26-33, 59-66, 185-192, 199-206

SE: Student Edition LM:
TE: Teacher's Edition AR:

McGraw-Hill UCSMP Geometry © 2009
Colorado Mathematics Standards: High School

Lesson Master
Assessment Resources

RM: Resource Master
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d. Develop conjectures and solve problems about
geometric figures including definitions and
properties (congruence, similarity, and
symmetry). Justify these conjectures using two-
column proofs, paragraph proofs, flow charts,
or illustrations

SE: 28-31, 60-65, 77-82, 95-100, 252-256, 257—
262, 263268, 276, 277-281, 282287, 308—
315, 316-323, 340-344, 346350, 351355,
356-362, 386-392, 393-399, 400-405, 559—
563, 718-725, 731-737, 750~755, 756763
28-31, 6065, 77-82, 95-100, 118, 252-256,
257-262, 263-268, 277—281, 282287, 308—
315, 316-323, 339-344, 346-350, 351355,
356-362, 386-392, 393-399, 400-405, 559—
563, 718-725, 731-737, 750~755, 756763
1-4A, 1-4B, 2-1A, 2-1B, 2-4A, 2-4B, 2-7A,
2-7B, 5-1A, 5-1B, 5-2A, 5-2B, 5-3A, 5-3B,
5-5A, 5-5B, 5-6A, 5-6B, 6-1A, 6-1B, 6-2A,
6-2B, 6-5A, 6-5B, 6-6A, 6-6B, 6-7A, 6-7B,
6-8A, 6-8B, 7-2A, 7-2B, 7-3A, 7-3B, 7-4A,
7-4B, 9-7A, 9-7B, 12-1A, 12-1B, 12-3A, 12-3B,
12-6A, 12-6B, 12-7A, 12-7B

14, 20, 25, 29, 69, 70-71, 7275, 80-81, 82—
83, 87-89, 90-91, 98, 99-100, 103104, 108—
109, 110-112, 113-114, 166167, 213-216,
218-219, 223-224, 225-227

3-10, 13-20, 59-66, 73-80, 86-93, 170-179

TE:

LM:

RM:

AR:

3. Objects in the plane can be transformed, and
those transformations can be described and
analyzed mathematically

a. Make conjectures involving two-dimensional
objects represented with Cartesian
coordinates. Justify these conjectures using
two- column proofs, paragraph proofs, flow
charts, and/or illustrations

SE: 154-155, 206, 209, 218-219, 221, 228, 255,

670-675
154, 206, 255, 670-675

4-2A, 4-2B, 4-5B, 4-6A, 4-6B, 4-7A, 4-7B,
11-4A, 11-4B

61, 199-200
154-163

TE:
LM:

RM:
AR:

b. Represent transformations (reflection,
translation, rotation, and dilation) using
Cartesian coordinates

SE: 151-152, 156-158, 189-195, 202-209, 210-

215, 216-222, 223-229

151-152, 157-158, 189-195, 202-209, 210—-
215, 216-222, 223-229

3-7A, 3-7B, 4-2A, 4-2B, 4-4A, 4-4B, 4-5A,
4-5B, 4-6A, 4-6B, 4-7A, 4-7B

42, 49-51, 55-56, 57-59, 60-62
26-33, 45-52

TE:

LM:

RM:
AR:

SE:
TE:

Student Edition
Teacher’s Edition

LM:
AR:

McGraw-Hill UCSMP Geometry © 2009
Colorado Mathematics Standards: High School

Lesson Master
Assessment Resources

RM: Resource Master
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c. Develop arguments to establish what remains
invariant and what changes after a
transformation (reflection, translation, rotation,
and dilations). Justify these conjectures using
two-column proofs, paragraph proofs, flow
charts, and/or illustrations

PAGE REFERENCES

SE: 120-125, 154-155, 193
TE: 120-125, 154, 193

LM: 3-2A, 3-2B

RM: 31-34

AR: 26-33

d. Using construction tools, including technology,
make conjectures about relationships among
properties of shapes in the plane including
those formed through transformation. Justify
these conjectures using two-column proofs,
paragraph proofs, flow charts, and/or
illustrations

SE: 44-50, 97-100, 151-158, 166, 168, 170-171,
184-188, 189-195, 198, 200, 202—-209, 210-
215, 216-222, 287, 316-318, 339-340, 354,
359, 362, 380-385, 426427, 433, 436-439,
441, 528, 535, 541, 552, 615-616, 622, 722,
781, 830, 847, 859-863, 865, 866—-867, 888

TE: 44-50, 93, 94, 99, 151-158, 168, 170, 184—
188, 189-195, 199, 202, 209, 210-215, 216
222, 348, 358, 380-385, 436-439, 441, 863,
870, 888

LM: 1-7A, 1-7B, 3-7A, 3-7B, 4-1A, 4-1B, 4-2A,
4-2B, 4-3A, 4-3B, 4-4A, 4-4B, 4-5A, 4-5B,
4-6A, 4-6B, 6-2A, 6-2B, 7-1A, 7-1B, 7-10A,
7-10B

RM: 19, 42, 48, 54, 55-56, 57-59, 60-62, 107,
124-126

AR: 26-33, 45-52, 86-93

4. Right triangles are central to geometry and its
applications

a. Apply right triangle trigonometry (sine, cosine,
and tangent) to find indirect measures of
lengths and angles

SE: 800-806, 807-813

TE: 800-806, 807-813

LM: 13-5A, 13-5B, 13-6A, 13-6B
RM: 238-239, 240-241

AR: 185-192

b. Apply the Pythagorean theorem and its
converse to solve real-world problems

SE: 480-486, 791, 803, 846
TE: 480-486, 534, 791

LM: 8-6A, 8-6B

RM: 140-142

AR: 107-114
SE: Student Edition LM: Lesson Master RM: Resource Master
TE: Teacher's Edition AR: Assessment Resources

McGraw-Hill UCSMP Geometry © 2009
Colorado Mathematics Standards: High School
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c. Determine the midpoint of a line segment and SE: 8-9, 11, 18, 38-43, 77—78, 94, 676—681, 682—
the distance between two points in the 687, 688—693, 694—699, 700707

Cartesian coordinate plane TE: 8-9, 38-43, 78-79, 94, 676-681, 682-687,
688-693, 694699

LM: 1-1A, 1-1B, 1-6A, 1-6B, 2-4B, 11-5A, 11-5B,
11-6A, 11-6B, 11-7A, 11-7B, 11-8A, 11-8B,
11-9A, 11-9B

RM: 8, 17-18, 201+
—202, 203-204, 205-206, 207-209, 210-212
AR: 3-10, 154-163

SE: Student Edition LM: Lesson Master RM: Resource Master
TE: Teacher's Edition AR: Assessment Resources
McGraw-Hill UCSMP Geometry © 2009 3/1/10
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