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Critical Areal:

. Students analyze and explain the process of solving an equation.
Students develop fluency writing, interpreting, and translating
between various forms of linear equations and inequalities, and
using them to solve problems.

. They master the solution of linear equations and apply related
solution techniques and the laws of exponents to the creation and
solution of simple exponential equations.

Critical Area 2:

. Students learn function notation and develop the concepts of domain
and range. They explore many examples of functions, including
sequences; they interpret functions given graphically, numerically,
symbolically, and verbally, translate between representations, and
understand the limitations of various representations.

. Students build on and informally extend their understanding of
integer exponent to consider exponential functions. They compare
and contrast linear and exponential functions, distinguishing between
additive and multiplicative change.

. Students explore systems of equations and inequalities, and they
find and interpret their solutions.

. They interpret arithmetic sequences as linear functions and
geometric sequences as exponential functions.

Critical Area 3:

. Students experience more formal means of assessing how a model
fits data.

. Students use regression techniques to describe approximate linear
relationships between quantities. They use graphical representations
and knowledge of the context to make judgments about the
appropriateness of linear models. With linear models, they look at
residuals to analyze the goodness of fit.

Critical Area 4:

. Students build on their knowledge to extended the laws of exponents
to rational exponents.

. Students apply this new understanding of number and strengthen
their ability to see structure in and create quadratic and exponential
expressions.

. They create and solve equations, inequalities, and systems of
equations involving quadratic expressions.

Critical Area 5:

. Students consider quadratic functions, comparing the key
characteristics of quadratic functions to those of linear and
exponential functions. They select from among these functions to
model phenomena.

. Students learn to anticipate the graph of a quadratic function by
interpreting various forms of quadratic expressions. In particular,
they identify the real solutions of a quadratic equation as the zeros of
a related quadratic function.

Students expand their experience with functions to include more
specialized functions—absolute value, step, and those that are
piecewise-defined.

GEOMETRY

Critical Area 1:

. Students establish triangle congruence criteria, based on analyses of
rigid motions and formal constructions.

. They use triangle congruence as a familiar foundation for the
development of formal proof.

. Students prove theorems—using a variety of formats—and solve
problems about triangles, quadrilaterals, and other polygons.
They apply reasoning to complete geometric constructions and
explain why they work.

Critical Area 2:

. Students apply their earlier experience with dilations and proportional
reasoning to build a formal understanding of similarity.

. They identify criteria for similarity of triangles, use similarity to solve
problems, and apply similarity in right triangles to understand right
triangle trigonometry, with particular attention to special right triangles
and the Pythagorean theorem.

. Students develop the Laws of Sines and Cosines in order to find
missing measures of general (not necessarily right) triangles, building
on students’ work with quadratic equations done in the first course.

. They are able to distinguish whether three given measures (angles or
sides) define 0, 1, 2, or infinitely many triangles.

Critical Area 3:

. Students’ experience with two-dimensional and three-dimensional
objects is extended to include informal explanations of circumference,
area and volume formulas.

. Additionally, students apply their knowledge of two-dimensional
shapes to consider the shapes of cross-sections and the result of
rotating a two-dimensional object
about a line.

Critical Area 4:

. Building on their work with the Pythagorean theorem in 8th grade to
find distances, students use a rectangular coordinate system to verify
geometric relationships, including properties of special triangles and
quadrilaterals and slopes of parallel and perpendicular lines, which
relates back to work done in the first course.

. Students continue their study of quadratics by connecting the
geometric and algebraic definitions of the parabola.

Critical Area 5:

. Students prove basic theorems about circles, such as a tangent line is
perpendicular to a radius, inscribed angle theorem, and theorems
about chords, secants, and tangents dealing with segment lengths
and angle measures.

. They study relationships among segments on chords, secants, and
tangents as an application of similarity. In the Cartesian coordinate
system, students use the distance formula to write the equation of a
circle when given the radius and the coordinates of its center.

. Given an equation of a circle, they draw the graph in the coordinate
plane, and apply techniques for solving quadratic equations, which
relates back to work done in the first course, to determine
intersections between lines and circles or parabolas and between two
circles.

Critical Area 6:

. Students use the languages of set theory to expand their ability to
compute and interpret theoretical and experimental probabilities for
compound events, attending to mutually exclusive events,
independent events, and conditional probability.

. Students should make use of geometric probability models wherever
possible. They use probability to make informed decisions.
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Critical Area 1:

. Students draw on analogies between polynomial arithmetic and base-
ten computation, focusing on properties of operations, particularly the
distributive property.

. Students connect multiplication of polynomials with multiplication of
multi-digit integers, and division of polynomials with long division of
integers.

. Students identify
zeros of polynomials, including complex zeros of quadratic
polynomials, and make connections between zeros of polynomials
and solutions of polynomial equations.

. Students understand that the arithmetic of rational expressions is
governed by the same rules as the arithmetic of rational numbers.

Critical Area 2:
. Students now use the coordinate plane to extend trigonometry to
model periodic phenomena.

Critical Area 3:

. Students synthesize and generalize what they have learned about a
variety of function families.

. They extend their work with exponential functions to include solving
exponential equations with logarithms.

. They explore the effects of transformations on graphs of diverse
functions, including functions arising in an application, in order to
abstract the general principle that transformations on a graph always
have the same effect regardless of the type of the underlying function.

. They identify appropriate types of functions to model a situation, they
adjust parameters to improve the model, and they compare models by
analyzing appropriateness of fit and making judgments about the
domain over which a model is a good fit. The description of modeling
as “the process
of choosing and using mathematics and statistics to analyze empirical
situations, to understand them better, and to make decisions” is at the
heart of this unit. The narrative discussion and diagram of the
modeling cycle should be considered when knowledge of functions,
statistics, and geometry is applied in a modeling context.

Critical Area 4:

. Students see how the visual displays and summary statistics they
learned in earlier grades relate to different types of data and to
probability distributions.

. They identify different ways of collecting data— including sample
surveys, experiments, and simulations—and the role that randomness
and careful design play in the conclusions that can be drawn.
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All grades, K—-12, should focus on the Standards for Mathematical
Practice

(1) Make sense of problems and persevere in solving them.

(2) Reason abstractly and quantitatively.

(3) Construct viable arguments and critique the reasoning of

others.

(4) Model with mathematics.

(5) Use appropriate tools strategically.

(6) Attend to precision

(7) Look for and make use of structure.

(8) Look for and express regularity in reasoning.




