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Preface

This guide will assist the mathematics teacher in preparing students for the challenges of the twenty-first century. As established by the National Council of
Teachers of Mathematics Principles and Standards for School Mathematics, educational goals for students are changing. A comprehensive and coherent set of
mathematics standards for each and every student from prekindergarten through grade 12, Principles and Standards is the first set of rigorous, college and career
readiness standards for the 21st century. Students should have many and varied experiences in their mathematical training to help them learn to value mathematics,
become confident in their ability to do mathematics, become problem solvers, and learn to communicate and reason mathematically. This guide, along with the
available division resources, VDOE resources, professional literature, alternative assessment methods, and in-service activities will assist the mathematics teacher
in continuing to integrate these student goals into the curriculum.
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Introduction/General Comments

This curriculum guide follows the 2016 Virginia Algebra 2 SOLs as adopted by the Virginia Department of Education. It is extremely important and required that
the Sequence of Instruction and Pacing be followed as presented in this guide. Topic references from the textbook, Virginia Algebra 2, (2019 edition) by
Houghton-Mifflin-Harcourt are listed in this curriculum guide in the Resources sections.

Students will take three formative assessments during the year (dates to be determined annually). Each teacher-designed test will assess skill levels of the SOLs
as presented in the Sequence of Instruction and Pacing and the formative assessment blueprint. The data collected from the formative assessments will help
teachers determine students’ strengths and weaknesses, and inform instructional decisions.

The Mapping for Instruction is based on specified SOLs which are to be taught in the predetermined order. Note, some SOLs (or their parts) may be taught
over multiple 9-week periods.

Refer to the Mathematics 2016 Standards of Learning Algebra 2 Curriculum Framework during every lesson. It is located at the back of this guide. This will
provide valuable information for the teacher (Understanding the Standard) and desired goals for instruction (Essential Knowledge and Skills). Examples of
teaching techniques and strategies, definitions, and recommended manipulatives are included in the Curriculum Framework and on the VDOE website under
Mathematics Instructional Plans (MIPs) http://www.doe.virginia.gov/testing/sol/standards_docs/mathematics/2016/mip/index.shtml.

Resources Overview

Resources for all SOLs
IXL

PowerSchool

BrainPop
Pearsonsuccessnet.com
VDOE

Promethean Planet

Number Talks

Performance Tasks

RCPS Common Assessments

get2math



http://www.doe.virginia.gov/testing/sol/standards_docs/mathematics/2016/mip/index.shtml
https://sites.google.com/site/get2mathk5/home/templates-graphic-organizers
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Sequence of Instruction and Pacing
First Nine Weeks Second Nine Weeks Third Nine Weeks Fourth Nine Weeks
SOL Instructional Focus Blks| SOL Instructional Focus | Blks SOL Instructional Focus Blks SOL Instructional Focus | Blks

Review | Review topics from 2 |AIL9 |Curve of Best Fit: .5 JAILS8 Polynomial Expressions 2 |All.6ab |Logarithmic Functions 2

S:%EZE ;S(nslglg?ne; S(Sttcs’) - Quadratic models and Equations: All.7a-j | Transformation of

’ T - Find solutions logarithmic functions
- Factors, zeros, x-
intercepts

All.3a |Absolute Value Equations 2.5 JAll.1c |Factor Polynomials in 4 ](A.20) Review: 1.5 |AIlL.12 Permutations and 1
All.7e and Inequalities one or two variables All.7de Divide Polynomials Combinations

- Solve algebraically AlLS

- X and y intercepts
All.7ae | Functions: 1 |Review |Solve Quadratic 2 |All.6ab Transformations of 1 |AIL1L Normal Distributions 3

- Relations (A.4b) Equations: Polynomial Functions: abc

) - Factoring - Quadratic, square root,
- Domain and range All.3b Graohi and cube root functions
- Continuity - braphing and abs value (review)
- Square root property
All.7k |Composition of Functions 3 |All.1lb |Radical Expressions 2 |AllLlb Rational Exponents 1.5 |AIL9 Curves of Fit and 15
. . N Modeling Data

- Operations with - Simplify

functions - Add, subtract, multiply,

- Solve algebraically and divide

graphically
All.7j |Inverse Functions: 2 JAIlL.2 |Complex Numbers 2 |AIL3d Solve Equations with 1.5 |AILS Arithmetic and 2

- Solve algebraically and - Add, subtract, multiply Radical Expressions Geomet_rlc Sequences

raphically (all types) and Series

grap y P - Simplify expressions

- Graph the inverse

reflected over y = x
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Review | Review topics from 1 |AIL3b |Solve Quadratic 3 |All.6ab Graph Radical Functions: 1
E ti t of . .
Algebra | Cglr;ap:ZQSN?J\:ﬁk;esfs © AllL7 Transformations of radical
- Solve systems of abdehj functions
equations and inequalities - Quadratic Formula
algebraically and Review all previous
graphically methods as well
All.3a |Transformations of 3 |AIllL.4 |Solve Systems of 2 |AIlL10 Variation: 1
AlLG absolute value functions Equations: - Direct (review)
ab Graph absolute value - Determine number of |
equations & inequalities solutions - Inverse
- Linear-quadratic - Joint
- Quadratic-quadratic - Combination of direct
and inverse
- Algebraically and
graphically
All.6 Quadratic Equations: 3 |AIL7 |Polynomial Functions: 2 |All.lac Rational Expressions and 6
ab - Graph from vertex and a-h - Investigate and analyze All.3c Functions:
All.7 standard forms multi-degree functions - Add, subtract, multiply,
All.6ab -
afg . . divide
- Graph and identify - Analyze graphs Al 7azi
transformations fan) Solve, graph
(this is a review of Algebra - Transformations
| topics) - Continuity
All.6ab Exponential Functions 2
All.7a-j |Transformations of
exponential functions
Remediation, Review, 5 Remediation, Review, 5 Remediation, Review, 5 Remediation, Review, | 13
Assessment Assessment Assessment Assessment, SOL
Total | 22.5 Total | 22.5 Total | 22.5 Total | 22.5
DESMOS CALCULATOR
The Desmos Virginia Graphing Calculator will be used for instruction and assessment.



https://www.desmos.com/testing/virginia/graphing
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Mapping for Instruction - First Nine Weeks
SOLs
All.3 The student will solve
a) absolute value linear equations and inequalities;
All.6 For absolute value, square root, cube root, rational, polynomial, exponential, and logarithmic functions, the student will
a) recognize the general shape of function families; and
b) use knowledge of transformations to convert between equations and the corresponding graphs of functions.
All.7 The student will investigate and analyze linear, quadratic, absolute value, square root, cube root, rational, polynomial, exponential, and logarithmic
function families algebraically and graphically. Key concepts include
a) domain, range, and continuity;
f) values of a function for elements in its domain;
g) connections between and among multiple representations of functions using verbal descriptions, tables, equations, and graphs;
J) inverse of a function; and
k) composition of functions algebraically and graphically.
SOL Instructional Focus Vocabulary Comments Blocks
Review Review topics from Algebra | Natural numbers, whole numbers, integers, rational http://www.doe.virginia.gov/instruction 2
- Number sets numbers, irrational numbers, real numbers, identity /mathematics/resources/vocab_cards/
- Properties of numbers property of addition, inverse property of addition, math_vocab_cards_algebra2.pdf
- Order of operations commutative property of addition, associative property This link is to the VDOE vocabulary
- Algebraic expressions of addition, identity property of multiplication, inverse word wall for the entire Algebra 2
- Solve linear equations property of addition, commutative property of addition, | course.
associative property of addition, identity property of
multiplication, inverse property of multiplication,
commutative property of multiplication, associative
property of multiplication, distributive property,
multiplicative property of zero, substitution property,
reflexive property of equality, symmetric property of
equality, transitive property of equality, order of
operations, expression, variable, coefficient, term, linear
equation, literal equation, vertical line, horizontal line
All.3a Absolute value equations and inequalities: Absolute value, compound statement Review solving linear inequalities 2.5
All.7e - Solve algebraically Make sure to cover both set and
- Represent solutions graphically interval notation.
- ldentify x and y intercepts
All.7ae Identify domain, range, zeros, and intercepts Relation, domain, range, functions, continuous, Make sure to cover both set and 1
Describe a function as continuous or discontinuous interval notation and continuity.
discontinuous
Set and interval notation
All.7k Compositions of functions: Function notation 3
Operations with functions (add, subtract,
multiply, divide)
Composition of two functions (algebraically
and graphically)



http://www.doe.virginia.gov/instruction/mathematics/resources/vocab_cards/math_vocab_cards_algebra2.pdf
http://www.doe.virginia.gov/instruction/mathematics/resources/vocab_cards/math_vocab_cards_algebra2.pdf
http://www.doe.virginia.gov/instruction/mathematics/resources/vocab_cards/math_vocab_cards_algebra2.pdf
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AllL.7j Inverse functions Inverse of a function 2
- Determine inverse of a function (linear,
quadratic, cubic, square root, and cube root)
-Graph the inverse of a function over the line
y=x
Review | Review topics from Algebra I: Slope, perpendicular lines, parallel lines, system of linear 1
- Solve system of linear equations and equations (graphing, substitution, elimination, number
inequalities algebraically and graphically of solutions), dependent and independent variable,
solution, ordered pair
All.3a Transformations of absolute value functions Parent functions (linear, quadratic, absolute value), Graphing linear equations is covered 3
All.6 ab | Graph absolute value equations and translation, reflection, dilation, vertical and horizontal here but it is not an Algebra 2 SOL.
inequalities translation
All.6 ab | Quadratic equations: Parabola, vertex, axis of symmetry 3
All.7 afg | - Identify and graph transformations
- Graph from both vertex and standard forms
- Identify domain, range, zeros, intercepts
- Given any x value in domain of £, find f(x)
- Represent relations and functions using
verbal descriptions, tables, equations, and
graphs (show a relation in multiple forms)
Remediation, Review, Assessment 5
Total 22.5
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Resources — First Nine Weeks
. Supplemental Materials
SOL Textbook Links See the LRZ on blackboard
Review Review topics from Algebra |
HMH See MIPs:
57-62, 63-70 All.3a - Absolute Value Equations and Inequalities (Word) / PDF
All.3a Version
Virginia SOL Success
62A-62C, 70A-70B
HMH See MIPs:
5-12, 49-56, 171-180, 181-192, All.7adei - Intercepts, Asymptotes, and Discontinuity of
277-290, 291-302, 355-364, 365- ] ]
374, 463-472, 473-484, 485-494 Functions (Word) / PDF Version
All.7a ’ | ’ ' ) ) .
553-564 All.7ah -Functions: Domain, Range, Continuity and End
Virginia SOL Success Behavior (Word) / PDF Version
12A-12C
HMH See MIPs:
35-42, 345-354 All.7k - Composition of Functions (Word) / PDF Version
AlL 7K
Virginia SOL Success
42A-42C
HMH See MIPs:
AlL.7j 35-42, 345-354, AlL.7j - Inverse Functions (Word) / PDF Version
541-552
HMH See MIPs:
23-34, 49-56, 171-180, 181-192, All.6 - Transformational Graphing (Word) / PDF Version
All.6a,b 277-290, 291-302, 303-304, 355-
364, 365-374, 463-472, 473-484,
485494, 553-564
HMH See MIPs:
5-12, 16-18, 23-34, 49-56, 171- ) ) )
180, 181-192, 247-254, 261-262, AlL.6 - Transformational Graphing (Word) / PDF Version
264, 265-266, 277-290, 291-302, All.7adei - Intercepts, Asymptotes, and Discontinuity of
All.6a.b 303-304, 325, 332, 347-349, 354, Eunctions (Word) / PDF Version
All.7a,f.g 355-364, 365-374, 463-472, 473- S . P
-fa,t, 484, 485-494, 515-518, 541-542, All.7ah -Functions: Domain, Range, Continuity and End
546-548, 552, 553-564 Behavior (Word) / PDF Version
Virginia SOL Success
12A-12C



http://www.doe.virginia.gov/testing/sol/standards_docs/mathematics/2016/mip/a2/mip-a2-3a-abs-eq-ineq.docx
http://www.doe.virginia.gov/testing/sol/standards_docs/mathematics/2016/mip/a2/mip-a2-3a-abs-eq-ineq.pdf
http://www.doe.virginia.gov/testing/sol/standards_docs/mathematics/2016/mip/a2/mip-a2-3a-abs-eq-ineq.pdf
http://www.doe.virginia.gov/testing/sol/standards_docs/mathematics/2016/mip/a2/mip-a2-7adei-ratl-func.docx
http://www.doe.virginia.gov/testing/sol/standards_docs/mathematics/2016/mip/a2/mip-a2-7adei-ratl-func.docx
http://www.doe.virginia.gov/testing/sol/standards_docs/mathematics/2016/mip/a2/mip-a2-7adei-ratl-func.pdf
http://www.doe.virginia.gov/testing/sol/standards_docs/mathematics/2016/mip/a2/mip-a2-7ah-dom-rng.docx
http://www.doe.virginia.gov/testing/sol/standards_docs/mathematics/2016/mip/a2/mip-a2-7ah-dom-rng.docx
http://www.doe.virginia.gov/testing/sol/standards_docs/mathematics/2016/mip/a2/mip-a2-7ah-dom-rng.pdf
http://www.doe.virginia.gov/testing/sol/standards_docs/mathematics/2016/mip/a2/mip-a2-7k-comp-functions.docx
http://www.doe.virginia.gov/testing/sol/standards_docs/mathematics/2016/mip/a2/mip-a2-7k-comp-functions.pdf
http://www.doe.virginia.gov/testing/sol/standards_docs/mathematics/2016/mip/a2/mip-a2-7j-inv-funcs.docx
http://www.doe.virginia.gov/testing/sol/standards_docs/mathematics/2016/mip/a2/mip-a2-7j-inv-funcs.pdf
http://www.doe.virginia.gov/testing/sol/standards_docs/mathematics/2016/mip/a2/mip-a2-6-transf-graph.docx
http://www.doe.virginia.gov/testing/sol/standards_docs/mathematics/2016/mip/a2/mip-a2-6-transf-graph.pdf
http://www.doe.virginia.gov/testing/sol/standards_docs/mathematics/2016/mip/a2/mip-a2-6-transf-graph.docx
http://www.doe.virginia.gov/testing/sol/standards_docs/mathematics/2016/mip/a2/mip-a2-6-transf-graph.pdf
http://www.doe.virginia.gov/testing/sol/standards_docs/mathematics/2016/mip/a2/mip-a2-7adei-ratl-func.docx
http://www.doe.virginia.gov/testing/sol/standards_docs/mathematics/2016/mip/a2/mip-a2-7adei-ratl-func.docx
http://www.doe.virginia.gov/testing/sol/standards_docs/mathematics/2016/mip/a2/mip-a2-7adei-ratl-func.pdf
http://www.doe.virginia.gov/testing/sol/standards_docs/mathematics/2016/mip/a2/mip-a2-7ah-dom-rng.docx
http://www.doe.virginia.gov/testing/sol/standards_docs/mathematics/2016/mip/a2/mip-a2-7ah-dom-rng.docx
http://www.doe.virginia.gov/testing/sol/standards_docs/mathematics/2016/mip/a2/mip-a2-7ah-dom-rng.pdf
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Mapping for Instruction - Second Nine Weeks

SOLs
All.1

The student will
b) add, subtract, multiply, divide, and simplify radical expressions containing rational numbers and variables, and expressions containing rational
exponents; and
c) factor polynomials completely in one or two variables.

All.2 The student will perform operations on complex numbers and express the results in simplest form using patterns of the powers of /.
All.3  The student will solve
b) quadratic equations over the set of complex numbers;
All.4 The student will solve systems of linear-quadratic and quadratic-quadratic equations, algebraically and graphically.
AllL.7 The student will investigate and analyze linear, quadratic, absolute value, square root, cube root, rational, polynomial, exponential, and logarithmic
function families algebraically and graphically. Key concepts include
a) domain, range, and continuity;
b) intervals in which a function is increasing or decreasing;
c) extrema;
d) zeros;
e) intercepts;
f) values of a function for elements in its domain;
g) connections between and among multiple representations of functions using verbal descriptions, tables, equations, and graphs;
h) end behavior;
All.8 The student will investigate and describe the relationships among solutions of an equation, zeros of a function, x-intercepts of a graph, and factors of
a polynomial expression.
All.9 The student will collect and analyze data, determine the equation of the curve of best fit in order to make predictions, and solve practical problems,
using mathematical models of quadratic and exponential functions.
SOoL Instructional Focus Vocabulary Comments Blocks
AllL.9 Find curve of best fit: _ Scatterplot, Positive Correlation, Negative Correlation, No | http://www.doe.virginia.gov/instructi .5
- Model with quadratic functions Correlation, Curve of Best Fit (linear/quadratic), Curve of | on/mathematics/resources/vocab_car
(Iz-'l)gaanen;/q/ fZ”‘}t’O”%W’_”be « Best Fit (quadratic/exponential), outlier data (graphic) ds/math_vocab_cards_algebra2.pdf
‘-aM a’ Egs;re él?cii:nsour th nine weeks) This link is to the VDOE vocabulary
- Solve practical problems and evaluate word wall for the entire Algebra 2
the reasonableness of the model course.
All.1c | Factor polynomials: Polynomial, degree, factors of a monomial, greatest 4
- In one or two variables common factor, perfect square trinomial, difference of
- Ige dr!]E:fy dlfferefncebof squares, sum squares, sum and difference of cubes, difference of
2nuarle ter';ﬁg(ri?iz(a)lscu es, and perfect squares (model), prime polynomial, square root, cube
q root, grouping
Al1.3b | Solve quadratic equations: Quadratic equation, solve by factoring, solve by graphing, 2
- Solve by factoring quadratic equation, number of solutions, solutions, roots,
- Solve by graphing zeros, x-intercepts, Zero Product Property
- Solve by using Square Root Property
All.1b | Radical Expressions: ) nth root, Product Property of Radicals, Quotient Property 2
- Simplify radical expressions ) of Radicals, square root, cube root, radicand, index
- Add, subtract, multiply, divide radical
expressions
- Rationalize denominators



http://www.doe.virginia.gov/instruction/mathematics/resources/vocab_cards/math_vocab_cards_algebra2.pdf
http://www.doe.virginia.gov/instruction/mathematics/resources/vocab_cards/math_vocab_cards_algebra2.pdf
http://www.doe.virginia.gov/instruction/mathematics/resources/vocab_cards/math_vocab_cards_algebra2.pdf
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(Rational Exponents will be covered in
third nine weeks)

All.2 Complex Numbers Complex numbers, /, imaginary number, a + b/ 2
- Simplify expressions
- Add, subtract, multiply
All.3b | Solve quadratic equations: Quadratic equation, quadratic formula If time permits, students may be 3
- Use Quadratic Formula (use over set introduced to solving by completing
of cor_nplex numpers) the square.
- Review all previously taught methods *Pre AP Algebra Il students should
explore completing the square
process of solving quadratic
equations.
All.4 Solve systems of equations Linear-quadratic system, quadratic-quadratic system, 2
algebraically and graphically: parabola
- Determine number of solutions
- Solve linear-quadratic
- Solve quadratic-quadratic
- Solve and verify solutions with a
calculator
Polynomial Functions _ Domain, range, polynomial, degree of polynomial, leading | See curriculum framework for SOLs 2
All.7 |- Investigate and analyze multi-degree | coefficient, solutions, roots, zeros, x-intercepts, continuity, | A/l. 7acfg.
a-h functions increasing/decreasing intervals, extrema, end behavior
- Analyze graphs (see vocabulary)
Remediation, Review, Assessment S)
Total | 22.5
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Resources — Second Nine Weeks

207-214, 223-230

Virginia SOL Success
214A-214B, 230A-23

SOL Textbook Links Supplemental Materials
See LRZ on Blackboard
AllL.9 HMH See MIPs:
9-10, 511-522, All.9 - Curve of Best Fit (Word) / PDF Version
523-534
All.1lc HMH See MIPs:

All.1c - Factoring (Word) / PDF Version

84-85, 382-383, 389-400

Virginia SOL Success

All.3b HMH See MIPs:
87-88, 99-108 All.3b - Methods for Solving Quadratic
Equations (Word) / PDF Version
All.1b HMH See MIPs:

All.1b - Exponents and Radicals (Word) / PDF Version

Virginia SOL Success

400A-400C
All.2 HMH See MIPs:
86-88, 91-98 All.2 - Complex Numbers (Word) / PDF Version

Virginia SOL Success
144A-144C, 144D-1441

98A-9
All.3b HMH See MIPs:
87-88, 99-108 All.3b - Methods for Solving Quadratic
Equations (Word) / PDF Version
All.4 HMH See MIPs:
135-144 All.4 - Nonlinear Systems of Equations (Word) / PDF

Version

All.7a-h HMH
5-12, 16-34, 35-44, 49-56, 108,
171-180, 181-192, 247-254, 261-
262, 264, 265-266, 277-290, 291-
302, 303-304, 325, 332, 345-354,
355-364, 365-374, 375-376, 463-
472, 473-484, 485-494, 495-504,
515-518, 524-527, 541-552, 553-
564

See MIPs:

All.7adei - Intercepts, Asymptotes, and Discontinuity of
Functions (word) / PDF Version

All.7ah -Functions: Domain, Range, Continuity and End
Behavior (word) / PDF Version

All.7bc - Functions: Extrema, Intervals Increasing and
Decreasing (Word) / PDF Version

All.7c - Extrema (Word) / PDF Version



http://www.doe.virginia.gov/testing/sol/standards_docs/mathematics/2016/mip/a2/mip-a2-9-curve-best-fit.docx
http://www.doe.virginia.gov/testing/sol/standards_docs/mathematics/2016/mip/a2/mip-a2-9-curve-best-fit.pdf
http://www.doe.virginia.gov/testing/sol/standards_docs/mathematics/2016/mip/a2/mip-a2-1c-factoring.docx
http://www.doe.virginia.gov/testing/sol/standards_docs/mathematics/2016/mip/a2/mip-a2-1c-factoring.pdf
http://www.doe.virginia.gov/testing/sol/standards_docs/mathematics/2016/mip/a2/mip-a2-3b-quad-eqs.docx
http://www.doe.virginia.gov/testing/sol/standards_docs/mathematics/2016/mip/a2/mip-a2-3b-quad-eqs.docx
http://www.doe.virginia.gov/testing/sol/standards_docs/mathematics/2016/mip/a2/mip-a2-3b-quad-eqs.pdf
http://www.doe.virginia.gov/testing/sol/standards_docs/mathematics/2016/mip/a2/mip-a2-1b-exps-rads.docx
http://www.doe.virginia.gov/testing/sol/standards_docs/mathematics/2016/mip/a2/mip-a2-1b-exps-rads.pdf
http://www.doe.virginia.gov/testing/sol/standards_docs/mathematics/2016/mip/a2/mip-a2-2-cplex-num.docx
http://www.doe.virginia.gov/testing/sol/standards_docs/mathematics/2016/mip/a2/mip-a2-2-cplex-num.pdf
http://www.doe.virginia.gov/testing/sol/standards_docs/mathematics/2016/mip/a2/mip-a2-3b-quad-eqs.docx
http://www.doe.virginia.gov/testing/sol/standards_docs/mathematics/2016/mip/a2/mip-a2-3b-quad-eqs.docx
http://www.doe.virginia.gov/testing/sol/standards_docs/mathematics/2016/mip/a2/mip-a2-3b-quad-eqs.pdf
http://www.doe.virginia.gov/testing/sol/standards_docs/mathematics/2016/mip/a2/mip-a2-4-nonlinear-syst.docx
http://www.doe.virginia.gov/testing/sol/standards_docs/mathematics/2016/mip/a2/mip-a2-4-nonlinear-syst.pdf
http://www.doe.virginia.gov/testing/sol/standards_docs/mathematics/2016/mip/a2/mip-a2-4-nonlinear-syst.pdf
http://www.doe.virginia.gov/testing/sol/standards_docs/mathematics/2016/mip/a2/mip-a2-7adei-ratl-func.docx
http://www.doe.virginia.gov/testing/sol/standards_docs/mathematics/2016/mip/a2/mip-a2-7adei-ratl-func.docx
http://www.doe.virginia.gov/testing/sol/standards_docs/mathematics/2016/mip/a2/mip-a2-7adei-ratl-func.pdf
http://www.doe.virginia.gov/testing/sol/standards_docs/mathematics/2016/mip/a2/mip-a2-7ah-dom-rng.docx
http://www.doe.virginia.gov/testing/sol/standards_docs/mathematics/2016/mip/a2/mip-a2-7ah-dom-rng.docx
http://www.doe.virginia.gov/testing/sol/standards_docs/mathematics/2016/mip/a2/mip-a2-7ah-dom-rng.pdf
http://www.doe.virginia.gov/testing/sol/standards_docs/mathematics/2016/mip/a2/mip-a2-7bc-extrema-in-dec.docx
http://www.doe.virginia.gov/testing/sol/standards_docs/mathematics/2016/mip/a2/mip-a2-7bc-extrema-in-dec.docx
http://www.doe.virginia.gov/testing/sol/standards_docs/mathematics/2016/mip/a2/mip-a2-7bc-extrema-in-dec.pdf
http://www.doe.virginia.gov/testing/sol/standards_docs/mathematics/2016/mip/a2/mip-a2-7c-extrema.docx
http://www.doe.virginia.gov/testing/sol/standards_docs/mathematics/2016/mip/a2/mip-a2-7c-extrema.pdf
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Virginia SOL Success
12A-12C
22A-22C
34A-34C

All.8

HMH
171-180, 247-254, 255-264

See MIPs:
All.8 - Factors, Zeros, and Solutions (Word) / _PDF

Version



http://www.doe.virginia.gov/testing/sol/standards_docs/mathematics/2016/mip/a2/mip-a2-8-factors-zeros-sols.docx
http://www.doe.virginia.gov/testing/sol/standards_docs/mathematics/2016/mip/a2/mip-a2-8-factors-zeros-sols.pdf
http://www.doe.virginia.gov/testing/sol/standards_docs/mathematics/2016/mip/a2/mip-a2-8-factors-zeros-sols.pdf
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Mapping for Instruction - Third Nine Weeks

SOLs
All.1l

All.3

All.6

All.7

All.8

The student will
a) add, subtract, multiply, divide, and simplify rational algebraic expressions;
b) add, subtract, multiply, divide, and simplify radical expressions containing rational numbers and variables, and expressions containing rational
exponents; and
¢) factor polynomials completely in one or two variables.

The student will solve
c) equations containing rational algebraic expressions; and
d) equations containing radical expressions.

For absolute value, square root, cube root, rational, polynomial, exponential, and logarithmic functions, the student will
a) recognize the general shape of function families; and
b) use knowledge of transformations to convert between equations and the corresponding graphs of functions.

The student will investigate and analyze linear, quadratic, absolute value, square root, cube root, rational, polynomial, exponential, and logarithmic
function families algebraically and graphically. Key concepts include

a) domain, range, and continuity;

b) intervals in which a function is increasing or decreasing;

c) extrema;

d) zeros;

e) intercepts;

f) values of a function for elements in its domain;

g) connections between and among multiple representations of functions using verbal descriptions, tables, equations, and graphs;

h) end behavior;

i) vertical and horizontal asymptotes;

j) inverse of a function; and

The student will investigate and describe the relationships among solutions of an equation, zeros of a function, x-intercepts of a graph, and factors of
a polynomial expression.

SOL

Instructional Focus Vocabulary Comments Blocks

All.8

Polynomials Expression and Equations: Zeros, x-intercepts, linear factors, Fundamental 2
- Find solutions Theorem of Algebra, conjugate pairs,
- Given the zeros, write the factored form multiplicity

- Given the x-intercepts, write the factored form
- Identify zeros of multiplicity greater than 1 and
describe the effect on the graph

- Determine the number and type of solutions

A.2c
All.7d
All.8

Algebra Review: Dividing polynomials with long 15
e |- Divide polynomials division and synthetic division should
be explored in the Pre AP Algebra 11
course.

All.6ab |Transformations of polynomial functions: Parent function, square root, cubic, cube root, 1

- Quadratic inverse functions
- Square root
- Cube root
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- Review absolute value function
All.1b |Rational Exponents Exponential form, negative exponent, zero 15
- Slmpllfy expressions containing rational exponent, power ru|es’ product’ power of a
exponents _ ) power, quotient, power of a quotient, power of
- Convel_'t betweer! r_adlcal expressions and a product
expressions containing rational exponents
All1.3d |Radical Expressions: Extraneous solutions Students have experience with both 15
- Solve equations containing radical expressions radical and rational exponent forms
algebraically and graphically of equations.
All.6ab |Graph Radical Functions 1
All.7 Transformations of radical functions (see above)
abdehj
All.10 |Variation: Direct variation, inverse variation and joint Teachers will need to use 1
- Direct, inverse, joint variation supplemental resources.
- Combination of direct and inverse
All.lac |Rational Expressions and Functions: Discontinuity: asymptotes and points, domain | Dividing polynomials may be 6
All.3c |- Simplify, add, subtract, multiply, divide and range, end behavior explored to determine slant
All.6ab |€Xpressions _ asymptotes in Pre AP course.
All.7a-j |~ Graph ratlon_al functions
- Transformations
- Continuity
All.6ab |Exponential Functions Parent functions for logarithmic and 2
All.7a-j | Transformations (limited to a single transformation) | exponential, asymptotes, end behavior, domain
and range
Remediation, Review, Assessment 5
Total| 22.5

10
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Resources — Third Nine Weeks

171-180, 181-192, 247-254, 261-

262, 264, 265-266, 277-290, 291-

302, 303-304, 325, 332, 345-354,

355-364, 365-374, 375-376, 463-

472, 473-484, 485-494, 495-504,

515-518, 524-527, 541-552, 553-
564

Virginia SOL Success
12A-12C
22A-22C
34A-34C

SOL Textbook Links Supplemental Materials
See the LRZ on blackboard
AlL.7i HMH See MIPs:
277-290, 291-302, 463-472, 473- All.7adei - Intercepts, Asymptotes, and Discontinuity of
484, 485-494, 553-564 Functions (Word) / PDF Version
All.8 HMH See MIPs:
171-180, 247-254, 255-264 All.8 - Factors, Zeros, and Solutions (Word) / _PDF
Version
All.6ab HMH See MIPs:
23-34, 49-56, 171-180, 181-192, AIL6 - Transformational Graphing (Word) / PDF Version
277-290, 291-302, 355-364, 365-
374, 463-472, 473-484, 485-494,
553-564
All.lac HMH See MIPs:
207-214, 223-230, All.1a - Rational Expressions (Word) / PDF Version
309-316, 317-324 All.1c - Factoring (Word) / PDFE Version
Virginia SOL Success
214A-214B
230A-230C
324A-324C
All.3cd HMH See MIPs:
325-332 All.3c - Rational Equations (Word) / PDF Version
401-410 All.3d - Radical Equations (Word) / PDF Version
AllL.10 Virginia SOL Success Need to supplement here. See MIPs:
290A-290F All.10 - Types of Variation (Word) / PDF Version
HMH See MIPs:
All.7a,b,efh,i | 512 16-34,35-44, 49-56, 108, All.7adei - Intercepts, Asymptotes, and Discontinuity of

Functions (Word) / PDF Version

All.7ah -Functions: Domain, Range, Continuity and End
Behavior (Word) / PDF Version

All.7bc - Functions: Extrema, Intervals Increasing and

Decreasing (Word) / PDF Version
All.7c - Extrema (Word) / PDF Version
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http://www.doe.virginia.gov/testing/sol/standards_docs/mathematics/2016/mip/a2/mip-a2-7adei-ratl-func.docx
http://www.doe.virginia.gov/testing/sol/standards_docs/mathematics/2016/mip/a2/mip-a2-7adei-ratl-func.docx
http://www.doe.virginia.gov/testing/sol/standards_docs/mathematics/2016/mip/a2/mip-a2-7adei-ratl-func.pdf
http://www.doe.virginia.gov/testing/sol/standards_docs/mathematics/2016/mip/a2/mip-a2-8-factors-zeros-sols.docx
http://www.doe.virginia.gov/testing/sol/standards_docs/mathematics/2016/mip/a2/mip-a2-8-factors-zeros-sols.pdf
http://www.doe.virginia.gov/testing/sol/standards_docs/mathematics/2016/mip/a2/mip-a2-8-factors-zeros-sols.pdf
http://www.doe.virginia.gov/testing/sol/standards_docs/mathematics/2016/mip/a2/mip-a2-6-transf-graph.docx
http://www.doe.virginia.gov/testing/sol/standards_docs/mathematics/2016/mip/a2/mip-a2-6-transf-graph.pdf
http://www.doe.virginia.gov/testing/sol/standards_docs/mathematics/2016/mip/a2/mip-a2-1a-rational-expr.docx
http://www.doe.virginia.gov/testing/sol/standards_docs/mathematics/2016/mip/a2/mip-a2-1a-rational-expr.pdf
http://www.doe.virginia.gov/testing/sol/standards_docs/mathematics/2016/mip/a2/mip-a2-1c-factoring.docx
http://www.doe.virginia.gov/testing/sol/standards_docs/mathematics/2016/mip/a2/mip-a2-1c-factoring.pdf
http://www.doe.virginia.gov/testing/sol/standards_docs/mathematics/2016/mip/a2/mip-a2-3c-ratl-eqs.docx
http://www.doe.virginia.gov/testing/sol/standards_docs/mathematics/2016/mip/a2/mip-a2-3c-ratl-eqs.pdf
http://www.doe.virginia.gov/testing/sol/standards_docs/mathematics/2016/mip/a2/mip-a2-3d-radical-eqs.docx
http://www.doe.virginia.gov/testing/sol/standards_docs/mathematics/2016/mip/a2/mip-a2-3d-radical-eqs.pdf
http://www.doe.virginia.gov/testing/sol/standards_docs/mathematics/2016/mip/a2/mip-a2-10-types-of-variation.docx
http://www.doe.virginia.gov/testing/sol/standards_docs/mathematics/2016/mip/a2/mip-a2-10-types-of-variation.pdf
http://www.doe.virginia.gov/testing/sol/standards_docs/mathematics/2016/mip/a2/mip-a2-7adei-ratl-func.docx
http://www.doe.virginia.gov/testing/sol/standards_docs/mathematics/2016/mip/a2/mip-a2-7adei-ratl-func.docx
http://www.doe.virginia.gov/testing/sol/standards_docs/mathematics/2016/mip/a2/mip-a2-7adei-ratl-func.pdf
http://www.doe.virginia.gov/testing/sol/standards_docs/mathematics/2016/mip/a2/mip-a2-7ah-dom-rng.docx
http://www.doe.virginia.gov/testing/sol/standards_docs/mathematics/2016/mip/a2/mip-a2-7ah-dom-rng.docx
http://www.doe.virginia.gov/testing/sol/standards_docs/mathematics/2016/mip/a2/mip-a2-7ah-dom-rng.pdf
http://www.doe.virginia.gov/testing/sol/standards_docs/mathematics/2016/mip/a2/mip-a2-7bc-extrema-in-dec.docx
http://www.doe.virginia.gov/testing/sol/standards_docs/mathematics/2016/mip/a2/mip-a2-7bc-extrema-in-dec.docx
http://www.doe.virginia.gov/testing/sol/standards_docs/mathematics/2016/mip/a2/mip-a2-7bc-extrema-in-dec.pdf
http://www.doe.virginia.gov/testing/sol/standards_docs/mathematics/2016/mip/a2/mip-a2-7c-extrema.docx
http://www.doe.virginia.gov/testing/sol/standards_docs/mathematics/2016/mip/a2/mip-a2-7c-extrema.pdf
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Mapping for Instruction - Fourth Nine Weeks

SOLs
AllLS
All.9
All.11

a)
b)

The student will investigate and apply the properties of arithmetic and geometric sequences and series to solve practical problems, including
writing the first n terms, determining the nt" term, and evaluating summation formulas. Notation will include Y and a,.

The student will collect and analyze data, determine the equation of the curve of best fit in order to make predictions, and solve practical problems,
using mathematical models of quadratic and exponential functions.

The student will
identify and describe properties of a normal distribution;

interpret and compare z-scores for normally distributed data; and
c) apply properties of normal distributions to determine probabilities associated with areas under the standard normal curve.

All.12 The student will compute and distinguish between permutations and combinations.

affect the graph of the normal distribution

- Solve problems involving mean, standard
deviation, and z-score

- Compare two sets of data

- Represent probability as area under the curve
- Be able to use a graphing calculator

tendency, o, u, X, s,, Z-score,
standardization, Normal distribution,
Standard Normal distribution, Empirical
rule, symmetric, bell-shaped curve,
probability, percent, frequency,
percentile, area under the curve,
discrete probability distribution,
continuous probability distribution

distribution.

SoL Instructional Focus Vocabulary Comments Blocks
All.6ab | Logarithmic Functions 2
All.7a-j | Transformations (limited to a single (see above)

transformation)
All.12 | Permutations and Combinations: Probability, independent events, http://www.doe.virginia.gov/instruction/m 1
- Calculate the number of permutations mutually exclusive events, permutation, | athematics/resources/vocab_cards/math
- Calculate thg number of combinations 4 combination, fundamental counting vocab_cards_algebra2.pdf
;gnﬂg}ﬂgiieoig contrast permutations an principle, factorial, outcomes, events, This link is to the VDOE vocabulary word
~ Be able to use a graphing calculator nPr, nCr wall for the entire Algebra 2 course.
It is recommended that beginning with
instruction in the fourth nine weeks,
students be provided a copy of the
Algebra 2 SOL Formula sheet during class
Instruction and independent practice. A
copy of the formula sheet can be found
at:
http://www.doe.virginia.gov/testing/test_a
dministration/ancilliary_materials/index.sh
tml
Be prepared to address software
differences in screen prompts and data
entry between TI-83 plus, and TI-84 plus
editions of the graphing calculator
throughout the fourth nine weeks.
All.11 | Normal Distributions o Mean, median, variance, standard Emphasize the difference between a 3
abc - Determine how standard deviation and mean deviation, average, spread, central normal distribution and a standard normal

13



http://www.doe.virginia.gov/instruction/mathematics/resources/vocab_cards/math_vocab_cards_algebra2.pdf
http://www.doe.virginia.gov/instruction/mathematics/resources/vocab_cards/math_vocab_cards_algebra2.pdf
http://www.doe.virginia.gov/instruction/mathematics/resources/vocab_cards/math_vocab_cards_algebra2.pdf
http://www.doe.virginia.gov/testing/test_administration/ancilliary_materials/index.shtml
http://www.doe.virginia.gov/testing/test_administration/ancilliary_materials/index.shtml
http://www.doe.virginia.gov/testing/test_administration/ancilliary_materials/index.shtml
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All.9 Curves of Fit and Modeling Data Scatter plot, correlation, correlation 15
- Find a curve of best fit coefficient, r, coefficient of
; g/la:ke pred,'(.Ct'?”s bl determination r?, strength and
- S0lve practical problems direction, model, line of best fit, linear
- Evaluate the reasonableness of a model . - .
regression, quadratic regression,
exponential regression, interpolation,
extrapolation
All.5 Arithmetic and Geometric Sequences and Series: Arithmetic sequence, common 2
- Distinguish between a sequence and a series difference, " term, recursive formula,
- Senera(;lge patterns consecutive terms, geometric sequence,
i Dziea;%iégtfggrffﬁ, ?g:r?]t'i?]ns sequence common ratio, arithmetic series, finite
- Given formulas, find the first n terms and the sum Series, infinite Serlesl,_ symlmatlo? .
- Given the formula, find the sum of a convergent | hotation, % , upper limit, lower limit,
infinite series converge, diverge, geometric series
- Model practical situations
Remediation, Review, Assessment | 13
Total | 22.5

Resources — Fourth Nine Weeks

SOL Textbook Links Supplemental Materials
See the LRZ on blackboard
All.12 HMH See MIPs:
699-706, 707-714 All.12 - Permutations and Combinations (Word) / PDE
Version
Virginia SOL Success
714A-714D
All.11 abc HMH See MIPs:
829-836 All.11abc - Normal Distribution (Word) / PDF Version
All.11a - Calculating Measures of Dispersion (Word) / PDFE
Virginia SOL Success Version
836A
836B-836F
All.9 HMH See MIPs:
9-10, 511-522, All.9 - Curve of Best Fit (Word) / PDF Version
523-534
All.5 HMH See MIPs:
423-432, 433-444, All.5 - Arithmetic and Geometric Sequences and
445-456 Series (Word) / PDF Version
Virginia SOL Success
432A-432F
456A-456C

14



http://www.doe.virginia.gov/testing/sol/standards_docs/mathematics/2016/mip/a2/mip-a2-12-perm-comb.docx
http://www.doe.virginia.gov/testing/sol/standards_docs/mathematics/2016/mip/a2/mip-a2-12-perm-comb.pdf
http://www.doe.virginia.gov/testing/sol/standards_docs/mathematics/2016/mip/a2/mip-a2-12-perm-comb.pdf
http://www.doe.virginia.gov/testing/sol/standards_docs/mathematics/2016/mip/a2/mip-a2-11abc-norm-distr.docx
http://www.doe.virginia.gov/testing/sol/standards_docs/mathematics/2016/mip/a2/mip-a2-11abc-norm-distr.pdf
http://www.doe.virginia.gov/testing/sol/standards_docs/mathematics/2016/mip/a2/mip-a2-11a-meas-disp.docx
http://www.doe.virginia.gov/testing/sol/standards_docs/mathematics/2016/mip/a2/mip-a2-11a-meas-disp.pdf
http://www.doe.virginia.gov/testing/sol/standards_docs/mathematics/2016/mip/a2/mip-a2-11a-meas-disp.pdf
http://www.doe.virginia.gov/testing/sol/standards_docs/mathematics/2016/mip/a2/mip-a2-9-curve-best-fit.docx
http://www.doe.virginia.gov/testing/sol/standards_docs/mathematics/2016/mip/a2/mip-a2-9-curve-best-fit.pdf
http://www.doe.virginia.gov/testing/sol/standards_docs/mathematics/2016/mip/a2/mip-a2-5-arith-geom.docx
http://www.doe.virginia.gov/testing/sol/standards_docs/mathematics/2016/mip/a2/mip-a2-5-arith-geom.docx
http://www.doe.virginia.gov/testing/sol/standards_docs/mathematics/2016/mip/a2/mip-a2-5-arith-geom.pdf
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Virginia 2016 Mathematics Standards of Learning Curriculum Framework
Introduction

The 2016 Mathematics Standards of Learning Curriculum Framework, a companion document to the 2016 Mathematics Standards of Learning, amplifies the
Mathematics Standards of Learning and further defines the content knowledge, skills, and understandings that are measured by the Standards of Learning
assessments. The standards and Curriculum Framework are not intended to encompass the entire curriculum for a given grade level or course. School divisions
are encouraged to incorporate the standards and Curriculum Framework into a broader, locally designed curriculum. The Curriculum Framework delineates in
greater specificity the minimum content that all teachers should teach and all students should learn. Teachers are encouraged to go beyond the standards as
well as to select instructional strategies and assessment methods appropriate for all students.

The Curriculum Framework also serves as a guide for Standards of Learning assessment development. Students are expected to continue to connect and apply
knowledge and skills from Standards of Learning presented in previous grades as they deepen their mathematical understanding. Assessment items may not and
should not be a verbatim reflection of the information presented in the Curriculum Framework.

Each topic in the 2016 Mathematics Standards of Learning Curriculum Framework is developed around the Standards of Learning. The format of the Curriculum
Framework facilitates teacher planning by identifying the key concepts, knowledge, and skills that should be the focus of instruction for each standard. The
Curriculum Framework is divided into two columns: Understanding the Standard and Essential Knowledge and Skills. The purpose of each column is explained
below.

Understanding the Standard
This section includes mathematical content and key concepts that assist teachers in planning standards-focused instruction. The statements may provide
definitions, explanations, examples, and information regarding connections within and between grade level(s)/course(s).

Essential Knowledge and Skills
This section provides a detailed expansion of the mathematics knowledge and skills that each student should know and be able to demonstrate. This is not
meant to be an exhaustive list of student expectations.

VDOE Mathematics Standards of Learning Curriculum Framework 2016: Algebra I



Mathematical Process Goals for Students

The content of the mathematics standards is intended to support the following five process goals for students: becoming mathematical problem solvers,
communicating mathematically, reasoning mathematically, making mathematical connections, and using mathematical representations to model and interpret
practical situations. Practical situations include real-world problems and problems that model real-world situations.

Mathematical Problem Solving

Students will apply mathematical concepts and skills and the relationships among them to solve problem situations of varying complexities. Students also will
recognize and create problems from real-world data and situations within and outside mathematics and then apply appropriate strategies to determine
acceptable solutions. To accomplish this goal, students will need to develop a repertoire of skills and strategies for solving a variety of problems. A major goal of
the mathematics program is to help students apply mathematics concepts and skills to become mathematical problem solvers.

Mathematical Communication

Students will communicate thinking and reasoning using the language of mathematics, including specialized vocabulary and symbolic notation, to express
mathematical ideas with precision. Representing, discussing, justifying, conjecturing, reading, writing, presenting, and listening to mathematics will help students
clarify their thinking and deepen their understanding of the mathematics being studied. Mathematical communication becomes visible where learning involves
participation in mathematical discussions.

Mathematical Reasoning

Students will recognize reasoning and proof as fundamental aspects of mathematics. Students will learn and apply inductive and deductive reasoning skills to
make, test, and evaluate mathematical statements and to justify steps in mathematical procedures. Students will use logical reasoning to analyze an argument
and to determine whether conclusions are valid. In addition, students will use number sense to apply proportional and spatial reasoning and to reason from a
variety of representations.

Mathematical Connections

Students will build upon prior knowledge to relate concepts and procedures from different topics within mathematics and see mathematics as an integrated
field of study. Through the practical application of content and process skills, students will make connections among different areas of mathematics and
between mathematics and other disciplines, and to real-world contexts. Science and mathematics teachers and curriculum writers are encouraged to develop
mathematics and science curricula that support, apply, and reinforce each other.

Mathematical Representations

Students will represent and describe mathematical ideas, generalizations, and relationships using a variety of methods. Students will understand that
representations of mathematical ideas are an essential part of learning, doing, and communicating mathematics. Students should make connections among
different representations — physical, visual, symbolic, verbal, and contextual — and recognize that representation is both a process and a product.

VDOE Mathematics Standards of Learning Curriculum Framework 2016: Algebra I



Instructional Technology

The use of appropriate technology and the interpretation of the results from applying technology tools must be an integral part of teaching, learning, and
assessment. However, facility in the use of technology shall not be regarded as a substitute for a student’s understanding of quantitative and algebraic concepts
and relationships or for proficiency in basic computations. Students must learn to use a variety of methods and tools to compute, including paper and pencil,
mental arithmetic, estimation, and calculators. In addition, graphing utilities, spreadsheets, calculators, dynamic applications, and other technological tools are
now standard for mathematical problem solving and application in science, engineering, business and industry, government, and practical affairs.

Calculators and graphing utilities should be used by students for exploring and visualizing number patterns and mathematical relationships, facilitating reasoning
and problem solving, and verifying solutions. However, according to the National Council of Teachers of Mathematics, “... the use of calculators does not
supplant the need for students to develop proficiency with efficient, accurate methods of mental and pencil-and-paper calculation and in making reasonable
estimations.” State and local assessments may restrict the use of calculators in measuring specific student objectives that focus on number sense and
computation. On the grade three state assessment, all objectives are assessed without the use of a calculator. On the state assessments for grades four through
seven, objectives that are assessed without the use of a calculator are indicated with an asterisk (*).

Computational Fluency

Mathematics instruction must develop students’ conceptual understanding, computational fluency, and problem-solving skills. The development of related
conceptual understanding and computational skills should be balanced and intertwined, each supporting the other and reinforcing learning.

Computational fluency refers to having flexible, efficient and accurate methods for computing. Students exhibit computational fluency when they demonstrate
strategic thinking and flexibility in the computational methods they choose, understand and can explain, and produce accurate answers efficiently.

The computational methods used by a student should be based on the mathematical ideas that the student understands, including the structure of the base-ten
number system, number relationships, meaning of operations, and properties. Computational fluency with whole numbers is a goal of mathematics instruction
in the elementary grades. Students should be fluent with the basic number combinations for addition and subtraction to 20 by the end of second grade and
those for multiplication and division by the end of grade four. Students should be encouraged to use computational methods and tools that are appropriate for
the context and purpose.

Algebra Readiness

The successful mastery of Algebra | is widely considered to be the gatekeeper to success in the study of upper-level mathematics. “Algebra readiness” describes
the mastery of, and the ability to apply, the Mathematics Standards of Learning, including the Mathematical Process Goals for Students, for kindergarten
through grade eight. The study of algebraic thinking begins in kindergarten and is progressively formalized prior to the study of the algebraic content found in
the Algebra | Standards of Learning. Included in the progression of algebraic content is patterning, generalization of arithmetic concepts, proportional reasoning,
and representing mathematical relationships using tables, symbols, and graphs. The K-8 Mathematics Standards of Learning form a progression of content
knowledge and develop the reasoning necessary to be well-prepared for mathematics courses beyond Algebra |, including Geometry and Statistics.
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Equity

“Addressing equity and access includes both ensuring that all students attain mathematics proficiency and increasing the numbers of students
from all racial, ethnic, linguistic, gender, and socioeconomic groups who attain the highest levels of mathematics achievement.”
— National Council of Teachers of Mathematics

Mathematics programs should have an expectation of equity by providing all students access to quality mathematics instruction and offerings that are
responsive to and respectful of students’ prior experiences, talents, interests, and cultural perspectives. Successful mathematics programs challenge students to
maximize their academic potential and provide consistent monitoring, support, and encouragement to ensure success for all. Individual students should be
encouraged to choose mathematical programs of study that challenge, enhance, and extend their mathematical knowledge and future opportunities.

Mathematics programs should have an expectation of equity by providing all students access to quality mathematics instruction and offerings that are
responsive to and respectful of students’ prior experiences, talents, interests, and cultural perspectives. Successful mathematics programs challenge students to
maximize their academic potential and provide consistent monitoring, support, and encouragement to ensure success for all. Individual students should be
encouraged to choose mathematical programs of study that challenge, enhance, and extend their mathematical knowledge and future opportunities.

Student engagement is an essential component of equity in mathematics teaching and learning. Mathematics instructional strategies that require students to
think critically, to reason, to develop problem-solving strategies, to communicate mathematically, and to use multiple representations engages students both
mentally and physically. Student engagement increases with mathematical tasks that employ the use of relevant, applied contexts and provide an appropriate
level of cognitive challenge. All students, including students with disabilities, gifted learners, and English language learners deserve high-quality mathematics
instruction that addresses individual learning needs, maximizing the opportunity to learn.
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Algebra ll

Strand: Expressions and Operations

All.1

The student will

a) add, subtract, multiply, divide, and simplify rational algebraic expressions;
b) add, subtract, multiply, divide, and simplify radical expressions containing rational numbers and variables, and expressions

containing rational exponents; and

c) factor polynomials completely in one or two variables.

Understanding The Standard

Essential Knowledge And Skills

Computational skills applicable to numerical fractions also apply to
rational expressions involving variables.

Radical expressions can be written and simplified using rational
exponents.

Only radicals with a common radicand and index can be added or
subtracted, which may require rewriting a radical with a lower base
and different index.

A relationship exists among arithmetic complex fractions, algebraic
complex fractions, and rational numbers.

The complete factorization of polynomials has occurred when each
factor is a prime polynomial.

Pattern recognition can be used to determine complete factorization of
a polynomial.

Polynomials may be factored in various ways, including, but not limited
to grouping or applying general patterns such as difference of squares,
sum and difference of cubes, and perfect square trinomials.

The student will use problem solving, mathematical communication,
mathematical reasoning, connections, and representations to

e Add, subtract, multiply, and divide rational algebraic expressions. (a)

e Simplify a rational algebraic expression with monomial or binomial
factors. Algebraic expressions should be limited to linear and
quadratic expressions. (a)

e Recognize a complex algebraic fraction, and simplify it as a quotient or
product of simple algebraic fractions. (a)

e Simplify radical expressions containing positive rational numbers and
variables. (b)

e Convert between radical expressions and expressions containing
rational exponents. (b)

e Add and subtract radical expressions. (b)

e  Multiply and divide radical expressions. Simplification may include
rationalizing denominators. (b)

e Factor polynomials in one or two variables with no more than four
terms completely over the set of integers. Factors of the polynomial
should be constant, linear, or quadratic. (c)

e  Verify polynomial identities including the difference of squares, sum
and difference of cubes, and perfect square trinomials. (c)
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Algebra ll Strand: Expressions and Operations

All.2 The student will perform operations on complex numbers and express the results in simplest form using patterns of the powers
of i.
Understanding the Standard Essential Knowledge and Skills
e A complex number multiplied by its conjugate is a real number. The student will use problem solving, mathematical communication,

. . . . . mathematical reasoning, connections, and representations to
e Equations having no real number solutions may have solutions in the

set of complex numbers. e Recognize that the square root of —1 is represented as .

e Algebraic properties apply to complex numbers as well as real e Simplify radical expressions containing negative rational numbers and
numbers. express in a + bi form.

e All complex numbers can be written in the form a + bi where g and b e Simplify powers of /.

are real numbers and i is the imaginary unit that satisfies the equation

e Add, subtract, and multiply complex numbers.
i?=-1(e.g,3+2i; +/=9=0+3i; 5=75+ 0i).
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Algebra ll

Strand: Equations and Inequalities

All.3 The student will solve
a) absolute value linear equations and inequalities;
b) quadratic equations over the set of complex numbers;

c) equations containing rational algebraic expressions; and

d) equations containing radical expressions.

Understanding the Standard

Essential Knowledge and Skills

e A quadratic function whose graph does not intersect the x-axis has roots
with imaginary components.

e The quadratic formula can be used to solve any quadratic equation.

e The quadratic formula can be derived by applying the completion of
squares to any quadratic equation in standard form.

e The value of the discriminant of a quadratic equation can be used to
describe the number and type of solutions.

e Solutions of quadratic equations are real or a sum or difference of a real
and imaginary component.

e Complex solutions occur in conjugate pairs.

e Quadratic equations with exactly one real root can be referred to as
having one distinct root with a multiplicity of two. For instance, the
quadratic equation, x? — 4x + 4, has two identical factors, giving one
real root with a multiplicity of two.

e The definition of absolute value (for any real numbers a and b, where
b > 0,if |a|=b, thena = b or a = - b) is used in solving absolute value
equations and inequalities.

e Absolute value inequalities in one variable can be solved algebraically
using a compound statement.

e Compound statements representing solutions of an inequality in one
variable can be represented graphically on a number line.

The student will use problem solving, mathematical communication,
mathematical reasoning, connections, and representations to

Solve absolute value linear equations or inequalities in one variable
algebraically. (a)

Represent solutions to absolute value linear inequalities in one variable
graphically. (a)

Solve a quadratic equation over the set of complex numbers
algebraically. (b)

Calculate the discriminant of a quadratic equation to determine the
number and type of solutions. (b)

Solve rational equations with real solutions containing factorable
algebraic expressions algebraically and graphically. Algebraic
expressions should be limited to linear and quadratic expressions. (c)

Solve an equation containing no more than one radical expression
algebraically and graphically. (d)

Solve equations and verify algebraic solutions using a graphing utility.
(a, b, c d)
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Algebra ll Strand: Equations and Inequalities

All.3 The student will solve
a) absolute value linear equations and inequalities;
b) quadratic equations over the set of complex numbers;
c) equations containing rational algebraic expressions; and
d) equations containing radical expressions.

Understanding the Standard Essential Knowledge and Skills

e Practical problems can be interpreted, represented, and solved using
equations and inequalities.

e The process of solving equations can lead to extraneous solutions.

e An extraneous solution is a solution of the simplified form of an
equation that does not satisfy the original equation.

e Equations can be solved in a variety of ways.

e The zeros, roots, or solutions of a function are the values of x that make
fix)=0
e The real zeros of a function are the x-intercepts of that function.

e Radical expressions may be converted to expressions using rational
exponents.

e The equation of an inverse variation is a rational function.

e Solutions and intervals may be expressed in different formats, including
set notation, using equations and inequalities, or interval notation.

- Examples may include:

Equation/Inequality Set Notation Interval Notation
x=3 {3}
x=3o0rx=5 {3, 5}
0<x<3 {x]|0 <x <3} [0, 3)
y=23 {y:y 23} (3, )
Empty (null) set @ {}
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Algebra ll Strand: Equations and Inequalities

All.4 The student will solve systems of linear-quadratic and quadratic-quadratic equations, algebraically and graphically.
Understanding the Standard Essential Knowledge and Skills
e Quadratic equations included in this standard will only include those The student will use problem solving, mathematical communication,
that can be represented as parabolas of the form y = ax? + bx + ¢ mathematical reasoning, connections, and representations to

where a # 0. e Determine the number of solutions to a linear-quadratic and

e Solutions of a system of equations are numerical values that satisfy quadratic-quadratic system of equations in two variables.

every equation in the system. e Solve a linear-quadratic system of two equations in two variables

e Alinear-quadratic system of equations may have zero, one, or two algebraically and graphically.

solutions. e Solve a quadratic-quadratic system of two equations in two variables

e A quadratic-quadratic system of equations may have zero, one, two, or algebraically and graphically.

an infinite number of solutions. e Solve systems of equations and verify solutions of systems of

o The coordinates of points of intersection in any system of equations equations with a graphing utility.
are solutions to the system.

e Practical problems can be interpreted, represented, and solved using
systems of equations.
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Algebra ll

Strand: Functions

All.5 The student will investigate and apply the properties of arithmetic and geometric sequences and series to solve practical
problems, including writing the first n terms, determining the n*" term, and evaluating summation formulas. Notation will

include X and ap.

Understanding the Standard

Essential Knowledge and Skills

e Sequences and series arise from practical situations.

e The study of sequences and series is an application of the investigation
of patterns.

e Asequence is a function whose domain is the set of natural numbers.

e Sequences can be defined explicitly and recursively.

The student will use problem solving, mathematical communication,
mathematical reasoning, connections, and representations to

Distinguish between a sequence and a series.

Generalize patterns in a sequence using explicit and recursive
formulas.

Use and interpret the notations X, n, n"'term, and a,.

Given the formula, determine a, (the n™ term) for an arithmetic or a
geometric sequence.

Given formulas, write the first n terms and determine the sum, S, of
the first n terms of an arithmetic or geometric series.

Given the formula, determine the sum of a convergent infinite series.

Model practical situations using sequences and series.

Mathematics Standards of Learning Curriculum Framework 2016: Algebra Il
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Algebra ll

Strand: Functions

All.6 For absolute value, square root, cube root, rational, polynomial, exponential, and logarithmic functions, the student will

a) recognize the general shape of function families; and

b) use knowledge of transformations to convert between equations and the corresponding graphs of functions.

Understanding the Standard

Essential Knowledge and Skills

e The transformation of a function, called a pre-image, changes the size,
shape, and/or position of the function to a new function, called the
image.

e The graphs/equations for a family of functions can be determined
using a transformational approach.

e The graph of a parent function is an anchor graph from which other
graphs are derived using transformations.

e Transformations of functions may require the domain to be restricted.
e Transformations of graphs include

- Translations (horizontal and/or vertical shifting of a graph);

- Reflections (over the x-axis and/or y-axis); and

- Dilations (horizontal or vertical stretching and compressing of
graphs).

e The reflection of a function over the line y = x represents the inverse
of a function.

The student will use problem solving, mathematical communication,
mathematical reasoning, connections, and representations to

e Recognize the general shape of function families. (a)

e Recognize graphs of parent functions. (a)

e Identify the graph of a function from the equation. (b)

e Write the equation of a function given the graph. (b)

e Graph a transformation of a parent function, given the equation. (b)

e Identify the transformation(s) of a function. Transformations of
exponential and logarithmic functions, given a graph, should be
limited to a single transformation. (b)

e Investigate and verify transformations of functions using a graphing
utility. (a, b)
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Algebra ll

Strand: Functions

All.7

The student will investigate and analyze linear, quadratic, absolute value, square root, cube root, rational, polynomial, exponential,

and logarithmic function families algebraically and graphically. Key concepts include

a) domain, range, and continuity;

b) intervals in which a function is increasing or decreasing;

c) extrema;

d) zeros;

e) intercepts;

f) values of a function for elements in its domain;

g) connections between and among multiple representations of functions using verbal descriptions, tables, equations, and graphs;

h) end behavior;
i) vertical and horizontal asymptotes;
j) inverse of a function; and

k) composition of functions, algebraically and graphically.

Understanding the Standard

Essential Knowledge and Skills

e Functions may be used to model practical situations.

e Functions describe the relationship between two variables where each
input is paired to a unique output.

e Function families consist of a parent function and all transformations
of the parent function.

e The domain of a function is the set of all possible values of the
independent variable.

e The range of a function is the set of all possible values of the
dependent variable.

e For each x in the domain of f, x is a member of the input of the
function f, f(x) is a member of the output of f, and the ordered pair
(x, f(x)) is a member of f.

e Afunction is said to be continuous on an interval if its graph has no
jumps or holes in that interval.

The student will use problem solving, mathematical communication,
mathematical reasoning, connections, and representations to

Identify the domain, range, zeros, and intercepts of a function
presented algebraically or graphically, including graphs with
discontinuities. (a, d, e)

Describe a function as continuous or discontinuous. (a)

Given the graph of a function, identify intervals on which the function
(linear, quadratic, absolute value, square root, cube root, polynomial,
exponential, and logarithmic) is increasing or decreasing. (b)

Identify the location and value of absolute maxima and absolute
minima of a function over the domain of the function graphically or by
using a graphing utility. (c)

Identify the location and value of relative maxima or relative minima
of a function over some interval of the domain graphically or by using
a graphing utility. (c)
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Algebra ll

Strand: Functions

All.7 The student will investigate and analyze linear, quadratic, absolute value, square root, cube root, rational, polynomial, exponential,
and logarithmic function families algebraically and graphically. Key concepts include

a) domain, range, and continuity;

b) intervals in which a function is increasing or decreasing;

c) extrema;

d) zeros;

e) intercepts;

f) values of a function for elements in its domain;

g) connections between and among multiple representations of functions using verbal descriptions, tables, equations, and graphs;

h) end behavior;
i) vertical and horizontal asymptotes;
j) inverse of a function; and

k) composition of functions, algebraically and graphically.

Understanding the Standard

Essential Knowledge and Skills

e The domain of a function may be restricted algebraically, graphically,
or by the practical situation modeled by a function.

e Discontinuous domains and ranges include those with removable
(holes) and nonremovable (asymptotes) discontinuities.

e Afunction can be described on an interval as increasing, decreasing, or
constant over a specified interval or over the entire domain of the
function.

e A function, f(x), is increasing over an interval if the values of f(x)
consistently increase over the interval as the x values increase.

e Afunction, f(x), is decreasing over an interval if the values of f(x)
consistently decrease over the interval as the x values increase.

e A function, f(x), is constant over an interval if the values of f(x) remain
constant over the interval as the x values increase.

For any x value in the domain of f, determine f(x). (f)

Represent relations and functions using verbal descriptions, tables,
equations, and graphs. Given one representation, represent the
relation in another form. (g)

Describe the end behavior of a function. (h)

Determine the equations of vertical and horizontal asymptotes of
functions (rational, exponential, and logarithmic). (i)

Determine the inverse of a function (linear, quadratic, cubic, square
root, and cube root). (j)

Graph the inverse of a function as a reflection over the line y = x. (j)

Determine the composition of two functions algebraically and
graphically. (k)

Investigate and analyze characteristics and multiple representations of
functions with a graphing utility.
(a,b,c d e fghijk)
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Algebra ll

Strand: Functions

All.7 The student will investigate and analyze linear, quadratic, absolute value, square root, cube root, rational, polynomial, exponential,
and logarithmic function families algebraically and graphically. Key concepts include

a) domain, range, and continuity;

b) intervals in which a function is increasing or decreasing;
c) extrema;

d) zeros;

e) intercepts;

f) values of a function for elements in its domain;

g) connections between and among multiple representations of functions using verbal descriptions, tables, equations, and graphs;

h) end behavior;

i) vertical and horizontal asymptotes;

j) inverse of a function; and

k) composition of functions, algebraically and graphically.

Understanding the Standard

Essential Knowledge and Skills

e Solutions and intervals may be expressed in different formats,
including set notation, using equations and inequalities, or interval
notation. Examples may include:

Equation/Inequality Set Notation Interval Notation
x=3 {3}
x=3o0orx=5 {3, 5}
0<x<3 {x]0 < x <3} [0, 3)
y=23 {y:y23} [3, )
Empty (null) set @ {}

e Afunction, f, has an absolute maximum located at x = a if f(a) is the
largest value of f over its domain.

e A function, f, has an absolute minimum located at x = a if f(a) is the
smallest value of f over its domain.

e Relative maximum points occur where the function changes from
increasing to decreasing.
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Algebra ll Strand: Functions

All.7 The student will investigate and analyze linear, quadratic, absolute value, square root, cube root, rational, polynomial, exponential,
and logarithmic function families algebraically and graphically. Key concepts include
a) domain, range, and continuity;
b) intervals in which a function is increasing or decreasing;
c) extrema;
d) zeros;
e) intercepts;
f) values of a function for elements in its domain;
g) connections between and among multiple representations of functions using verbal descriptions, tables, equations, and graphs;
h) end behavior;
i) vertical and horizontal asymptotes;
j) inverse of a function; and
k) composition of functions, algebraically and graphically.

Understanding the Standard Essential Knowledge and Skills

e A function, f, has a relative maximum located at x = a over some open
interval of the domain if f(a) is the largest value of f on the interval.

e Relative minimum points occur where the function changes from
decreasing to increasing.

o Afunction, f, has a relative minimum located at x = @ over some open
interval of the domain if f(a) is the smallest value of f on the interval.

e Avalue x in the domain of fis an x-intercept or a zero of a function f if
and only if f(x) = 0.

e Given a polynomial function f(x), the following statements are
equivalent for any real number, k, such that f(k) = 0:

- kis a zero of the polynomial function f(x) located at (k, 0);

- kis a solution or root of the polynomial equation f(x) = 0;

- the point (k, 0) is an x-intercept for the graph of f(x) = 0; and
- (x—k) is a factor of f(x).
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Algebra ll

Strand: Functions

All.7 The student will investigate and analyze linear, quadratic, absolute value, square root, cube root, rational, polynomial, exponential,
and logarithmic function families algebraically and graphically. Key concepts include

a) domain, range, and continuity;

b) intervals in which a function is increasing or decreasing;
c) extrema;

d) zeros;

e) intercepts;

f) values of a function for elements in its domain;

g) connections between and among multiple representations of functions using verbal descriptions, tables, equations, and graphs;

h) end behavior;

i) vertical and horizontal asymptotes;

j) inverse of a function; and

k) composition of functions, algebraically and graphically.

Understanding the Standard

Essential Knowledge and Skills

e Connections between multiple representations (graphs, tables, and
equations) of a function can be made.

e End behavior describes the values of a function as x approaches
positive or negative infinity.

e If (g, b) is an element of a function, then (b, a) is an element of the
inverse of the function.

e The reflection of a function over the line y = x represents the inverse
of the reflected function.

e A function is invertible if its inverse is also a function. For an inverse of
a function to be a function, the domain of the function may need to be
restricted.

e Exponential and logarithmic functions are inverses of each other.
e Functions can be combined using composition of functions.

e Two functions, f(x) and g(x), are inverses of each other if

fla(x)) = g(f(x)) = x.
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Algebra ll Strand: Functions

All.8 The student will investigate and describe the relationships among solutions of an equation, zeros of a function, x-intercepts of a
graph, and factors of a polynomial expression.

Understanding the Standard Essential Knowledge and Skills
e The Fundamental Theorem of Algebra states that, including complex The student will use problem solving, mathematical communication,
and repeated solutions, an n'" degree polynomial equation has exactly mathematical reasoning, connections, and representations to

n roots (solutions). e Define a polynomial function in factored form, given its zeros.

e Solutions of polynomial equations may be real, imaginary, or a

o ) . e Determine a factored form of a polynomial expression from the
combination of real and imaginary.

x-intercepts of the graph of its corresponding function.

* Imaginary solutions occur in conjugate pairs. e For afunction, identify zeros of multiplicity greater than 1 and

e Given a polynomial function f(x), the following statements are describe the effect of those zeros on the graph of the function.

equivalent for any real number k, such that fkj = 0: e Given a polynomial equation, determine the number and type of

- kis a zero of the polynomial function f(x) located at (k, 0); solutions.

- kis asolution or root of the polynomial equation f{x) = 0;

- the point (k, 0) is an x-intercept for the graph of polynomial
f(x) =0; and

- (x—k)is afactor of polynomial f(x).

e Polynomial equations may have fewer distinct roots than the order of
the polynomial. In these situations, a root may have “multiplicity.”
For instance, the polynomial equation y = x3 — 6x2 + 9x has two
identical factors, (x — 3), and one other factor, x. This polynomial
equation has two distinct, real roots, one with a multiplicity of 2.
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Algebra ll

Strand: Statistics

All.9

The student will collect and analyze data, determine the equation of the curve of best fit in order to make predictions, and solve

practical problems, using mathematical models of quadratic and exponential functions.

Understanding the Standard

Essential Knowledge and Skills

Data and scatterplots may indicate patterns that can be modeled with
an algebraic equation.

The curve of best fit for the relationship among a set of data points can
be used to make predictions where appropriate.

Knowledge of transformational graphing using parent functions can be
used to verify a mathematical model from a scatterplot that
approximates the data.

Graphing utilities can be used to collect, organize, represent, and
generate an equation of a curve of best fit for a set of data.

Data that fit quadratic (y = ax? + bx + c), and exponential (y = ab*)
models arise from practical situations.

Rounding that occurs during intermediate steps of problem solving
may reduce the accuracy of the final answer.

Evaluation of the reasonableness of a mathematical model of a
practical situation involves asking questions including:

- “Is there another curve (quadratic or exponential) that better fits
the data?”

- “Does the curve of best fit make sense?”

-  “Could the curve of best fit be used to make reasonable
predictions?”

The student will use problem solving, mathematical communication,
mathematical reasoning, connections, and representations to

Determine an equation of the curve of best fit, using a graphing utility,
given a set of no more than 20 data points in a table, graph, or
practical situation.

Make predictions, using data, scatterplots, or the equation of the curve
of best fit.

Solve practical problems involving an equation of the curve of best fit.

Evaluate the reasonableness of a mathematical model of a practical
situation.
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Algebra ll Strand: Statistics

All.10 The student will represent and solve problems, including practical problems, involving inverse variation, joint variation, and a
combination of direct and inverse variations.

Understanding the Standard Essential Knowledge and Skills
e Practical problems can be represented and solved by using direct The student will use problem solving, mathematical communication,
variation, inverse variation, joint variation, and a combination of direct mathematical reasoning, connections, and representations to

and inverse variations.
e Given a data set or practical situation, write the equation for an

e Adirect variation represents a proportional relationship between two . L
inverse variation.

guantities. The statement “y is directly proportional to x” is translated

as y = kx. e Given a data set or practical situation, write the equation for a joint
. . . . e variation.
e The constant of proportionality (k) in a direct variation is represented
by the ratio of the dependent variable to the independent variable and e Solve problems, including practical problems, involving inverse
can be referred to as the constant of variation. variation, joint variation, and a combination of direct and inverse
variations.

e Adirect variation can be represented by a line passing through the
origin.
e Aninverse variation represents an inversely proportional relationship

between two quantities. The statement “y is inversely proportional to

k
x” is translated as y = X
e The constant of proportionality (k) in an inverse variation is
represented by the product of the dependent variable and the
independent variable and can be referred to as the constant of
variation.

e The graph of an inverse variation is a rational function.

e Joint variation is a combination of direct variations. The statement
“y varies jointly as x and z” is translated as y = kxz.

e The value of the constant of proportionality is typically positive when
applied in practical situations.
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Algebra ll

Strand: Statistics

All.11 The student will

a) identify and describe properties of a normal distribution;

b) interpret and compare z-scores for normally distributed data; and
c) apply properties of normal distributions to determine probabilities associated with areas under the standard normal curve.

Understanding the Standard

Essential Knowledge and Skills

o The focus of this standard is on the interpretation of descriptive
statistics, z-scores, probabilities, and their relationship to the normal
curve in the context of a data set.

e Descriptive statistics include measures of center (mean, median,
mode) and dispersion or spread (variance and standard deviation).

e Variance (0?) and standard deviation (o) measure the spread of data
about the mean in a data set.

e Standard deviation is expressed in the original units of measurement of
the data.

e The greater the value of the standard deviation, the further the data
tends to be dispersed from the mean.

e In order to develop an understanding of standard deviation as a
measure of dispersion (spread), students should have experiences
analyzing the formulas for and the relationship between variance and
standard deviation.

e A normal distribution curve is the family of symmetrical, bell-shaped
curves defined by the mean and the standard deviation of a data set.
The arithmetic mean (u) is located on the line of symmetry of the curve
and is approximately equivalent to the median and mode of the data
set.

e The normal curve is a probability distribution and the total area under
the curve is 1.

The student will use problem solving, mathematical communication,
mathematical reasoning, connections, and representations to

Identify the properties of a normal distribution. (a)

Describe how the standard deviation and the mean affect the graph of
the normal distribution. (a)

Solve problems involving the relationship of the mean, standard
deviation, and z-score of a normally distributed data set. (b)

Compare two sets of normally distributed data using a standard
normal distribution and z-scores, given the mean and standard
deviation. (b)

Represent probability as area under the curve of a standard normal
distribution. (c)

Use the graphing utility or a table of Standard Normal Probabilities to
determine probabilities associated with areas under the standard
normal curve. (c)

Use a graphing utility to investigate, represent, and determine
relationships between a normally distributed data set and its
descriptive statistics. (a, b, c)

Mathematics Standards of Learning Curriculum Framework 2016: Algebra Il

Page 20




Algebra ll

Strand: Statistics

All.11 The student will

a) identify and describe properties of a normal distribution;
b) interpret and compare z-scores for normally distributed data; and

c) apply properties of normal distributions to determine probabilities associated with areas under the standard normal curve.

Understanding the Standard

Essential Knowledge and Skills

e For a normal distribution, approximately 68 percent of the data fall
within one standard deviation of the mean, approximately 95 percent
of the data fall within two standard deviations of the mean, and
approximately 99.7 percent of the data fall within three standard
deviations of the mean. This is often referred to as the Empirical Rule
or the 68-95-99.7 rule.

Normal Distribution

2.35%

w3a  p-20 j-a iz pto p+20 p43o

NOTE: This chart illustrates percentages that correspond to
subdivisions in one standard deviation increments. Percentages for
other subdivisions require the table of Standard Normal Probabilities
or a graphing utility.

e The mean and standard deviation of a normal distribution affect the
location and shape of the curve. The vertical line of symmetry of the
normal distribution falls at the mean. The greater the standard
deviation, the wider (“flatter” or “less peaked”) the distribution of the
data.
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Algebra ll Strand: Statistics

All.11 The student will
a) identify and describe properties of a normal distribution;
b) interpret and compare z-scores for normally distributed data; and
c) apply properties of normal distributions to determine probabilities associated with areas under the standard normal curve.

Understanding the Standard Essential Knowledge and Skills

e A z-score derived from a particular data value tells how many standard
deviations that data value falls above or below the mean of the data
set. It is positive if the data value lies above the mean and negative if
the data value lies below the mean.

e A standard normal distribution is the set of all z-scores. The mean of
the data in a standard normal distribution is 0 and the standard
deviation is 1. This allows for the comparison of unlike normal data.

e The table of Standard Normal Probabilities and graphing utilities may
be used to determine normal distribution probabilities.

e Given a z-score (z), the table of Standard Normal Probabilities (z-table)
shows the area under the curve to the left of z. This area represents
the proportion of observations with a z-score less than the one
specified. Table rows show the z-score’s whole number and tenths
place. Table columns show the hundredths place.

e  Graphing utilities can be used to represent a normally distributed data
set and explore relationships between the data set and its descriptive
statistics.
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Algebra ll Strand: Statistics

All.12 The student will compute and distinguish between permutations and combinations.
Understanding the Standard Essential Knowledge and Skills
e The Fundamental Counting Principle states that if one decision can be The student will use problem solving, mathematical communication,
made n ways and another can be made m ways, then the two decisions mathematical reasoning, connections, and representations to

can be made nm ways. . N
y e Compare and contrast permutations and combinations.

e A permutation is the number of possible ways to arrange a group of

. . . e Calculate the number of permutations of n objects taken r at a time.
objects without repetition and when order matters (e.g., the outcome

1, 2, 3 is different from the outcome 3, 2, 1 when order matters; e Calculate the number of combinations of n objects taken r at a time.
glizf;;es’)bmh arrangements would be included in the possible e Use permutations and combinations as counting techniques to solve

practical problems.

e A combination is the number of possible ways to select or arrange
objects when there is no repetition and order does not matter (e.g.,
the outcome 1, 2, 3 is the same as the outcome 3, 2, 1 when order
does not matter; therefore, both arrangements would not be included
in the possible outcomes).

e Calculate and verify permutations and combinations using a graphing
utility.
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