West Contra Costa Unified School District
Algebra Il Mathematics Curriculum Guide

Grade Level/Course Title: Algebrall Quarter 1 Academic Year: 2015-2016

Mathematics Focus for the Course:

For the high school Model Algebra Il course, instructional time should focus on four critical areas: (1) relate arithmetic of rational expressions to arithmetic of

rational numbers; (2) expand understandings of functions and graphing to include trigonometric functions; (3) synthesize and generalize functions and extend
understanding of exponential functions to logarithmic functions; and (4) relate data display and summary statistics to probability and explore a variety of data

collection methods.

problems?

Essential Questions for this Unit:
1. How can students develop fluency writing, interpreting, and translating among various forms of linear equations and inequalities, and use them to solve

2. How can students interpret functions given graphically, numerically, symbolically, and verbally; translate between representations?
3. How can students explore systems of equations and find and interpret their solutions?

Unit (Time) | Standard | Standard Description Content Objectives and Resources
A-CED.1 [ Create equations and e Proper Syntax ** 01.2 means Objective 2 from Unit 1
Unit 1: inequalities in one variable Syntax (GMR) ** Each objective should be taught for 1 day, unless otherwise
) including ones with e Academic Vocabulary | specified.
(September) A e A ose ca | o Eduivalentform of one | v+ «q day” is one 55-minute period.
P ' : |n%:lé1e0npe?;m)gszero ** Any objective listed with (+) is “advanced” and “nice to have”.
o Distributing with a . . i
Linear and negative 01.1: Create equations in one-variable and use them to solve
Absolut e Procedural fluency and | problems (up to equations with variables on both sides).
solute flexibility
Value A-REI.3 [ Solve linear equations and | e Build on multiple- 01.2: Solve equations in one-variable using the distributive property
. inequalities in one variable, methods for solving and commutative property.
Equations, | (Algebra 1 including equations with equations Solving Equati ith Variabl Both Sides (L
Functions standard) | . oicients represented b ¢ Real world contexts (of olving =guations Wi aranies on 2o ides (L)
P y equations, inequalities,
and Graphs letters. and absolute value 01.3: Create inequalities in one-variable and use them to solve
(Algebra 1 equations and problems.
) inequalities)
Review) . . .
0O1.4: Create absolute value equations in one variable and use them to
solve problems.
01.5: Create absolute value inequalities in one variable and use them
25 days to solve problems.
Absolute Value Equations & Inequalities (CP)
(+): add 1 day
Review and Quiz (1 day)

GMR=General Math Resource (online)

CP=Content Presentation (online)

Page 1 of 19

L=Lesson (online) MCC@WCCUSD 07/27/15



http://www.wccusd.net/cms/lib03/CA01001466/Centricity/domain/60/general%20mathematics%20resources/SyntaxV7.pdf
http://www.wccusd.net/cms/lib03/CA01001466/Centricity/domain/60/lessons/Grade%207%20Lessons/SolvingEquationsVariablesBothSidesV4.pdf
http://www.wccusd.net/cms/lib03/CA01001466/Centricity/domain/60/content%20presentations/AbsoluteValueEquationInequalities.mov

West Contra Costa Unified School District
Algebra Il Mathematics Curriculum Guide

Grade Level/Course Title: Algebrall Quarter 1 Academic Year: 2015-2016

Mathematics Focus for the Course:

For the high school Model Algebra Il course, instructional time should focus on four critical areas: (1) relate arithmetic of rational expressions to arithmetic of

rational numbers; (2) expand understandings of functions and graphing to include trigonometric functions; (3) synthesize and generalize functions and extend
understanding of exponential functions to logarithmic functions; and (4) relate data display and summary statistics to probability and explore a variety of data

collection methods.

Essential Questions for this Unit:
1. How can students develop fluency writing, interpreting, and translating among various forms of linear equations and inequalities, and use them to solve

problems?

2. How can students interpret functions given graphically, numerically, symbolically, and verbally; translate between representations?
3. How can students explore systems of equations and find and interpret their solutions?

Unit (Time) | Standard Standard Description Content Objectives and Resources
A-CED.2 | Create equations in two or more variables to e Function notation 01.6: Graph and create a table that represents linear
. represent relationships between quantities; e Function values situations.
Unit 1 graph equations on coordinate axes with labels | ¢ Mastery of graphing
continued: and scales. % linear functions 01.7: |dentify key features of linear functions given a
. . . Family of linear functions | graph or a table. (Domain, Range, Intercepts
(September) F-IF.4 For a function that models a relationship : . . . ' ’ ;
between two quantities, interpret key features Famll\( of Functions Ir;]creasmg/Decreasmg on intervals, Average rate of
of graphs and tables in terms of the quantities, Graphing Worksheet change)
and sketch graphs showing key features given (GMR) Average Rate of Change (pg 2-6) (L)
. a verbal description of the relationship. % Key features of function
Linear and : graphs 01.8: Create a table and graph from function notation.
Absolute F-IF.6 | Calculate and interpret the average rate of Increasing vs. Graphing Family of Functions (L)
change of a function (presented symbolically or decreasing given an Key Curriculum: 4.3
Value as a table) over a specified interval
interval. Estimate the rate of change from a . . . . . . .
Equations, graph. Rate of change is a 01.9: Graph linear equations in slope-intercept form (in
. constant in linear function notation).
Functions F-BF.3 Identify the effect on the graph of replacing functions Slope Intercept Sort (L)
and Graphs f(x) by f(x) + k, kf(x), f(kx), and f(x + k) for Interval notation e.g.
specific values of k (both positive and 3<x<5
(Algebra 1 negative); find the value of k given the graphs. Set notation e.g. [3, 5)
Review) Experiment with cases and illustrate an
explanation of the effects on the graph using
technology.
F-IF.7 Graph functions expressed symbolically and
show key features of the graph, by hand in
simple cases and using technology for more
25 days complicated cases.
(+): add 1 day

GMR=General Math Resource (online)

CP=Content Presentation (online)

Page 2 of 19

L=Lesson (online) MCC@WCCUSD 07/27/15



http://www.wccusd.net/cms/lib03/CA01001466/Centricity/Domain/60//General%20Mathematics%20Resources/FamilyFunctionsGraphWorksheet.pdf
http://www.wccusd.net/cms/lib03/CA01001466/Centricity/domain/60/lessons/algebra%20ii%20lessons/AverageRateOfChange10062013v3.pdf
http://www.wccusd.net/cms/lib03/CA01001466/Centricity/domain/60/lessons/algebra%20i%20lessons/GraphingFamilyFunctionsV4.pdf
http://www.wccusd.net/cms/lib03/CA01001466/Centricity/domain/60/lessons/algebra%20i%20lessons/SlopeInterceptSortV3.pdf

West Contra Costa Unified School District

Algebra Il Mathematics Curriculum Guide

Grade Level/Course Title: Algebrall

Quarter 1

Academic Year: 2015-2016

Mathematics Focus for the Course:
For the high school Model Algebra Il course, instructional time should focus on four critical areas: (1) relate arithmetic of rational expressions to arithmetic of
rational numbers; (2) expand understandings of functions and graphing to include trigonometric functions; (3) synthesize and generalize functions and extend
understanding of exponential functions to logarithmic functions; and (4) relate data display and summary statistics to probability and explore a variety of data
collection methods.

Essential Questions for this Unit:

1. How can students develop fluency writing, interpreting, and translating among various forms of linear equations and inequalities, and use them to solve
problems?

2. How can students interpret functions given graphically, numerically, symbolically, and verbally; translate between representations?

3. How can students explore systems of equations and find and interpret their solutions?

(+): add 1 day

Unit (Time) | Standard Standard Description Content Objectives and Resources
F-IF.9 Compare properties of two functions each Finding the inverse of a | O1.10: Compare key features of 2 linear functions each
Unit 1 represented in a different way (algebraically, linear function given: a | represented in a different way.
graphically, numerically in table, or by verbal table, a graph, or an Comparing Linear and Quadratic Functions (L)
continued: descriptions). algebraic representation | modify so that you are comparing 2 linear functions
A function and its
September - ind i i : .
(Sep ) | F-BF4 | Findinverse functions. inverse has an axis of | 01.11: Find the inverse of linear functions given a table,
) . : — symmetry at y = x graph, or rule.
A-REI.12 | Graph solutions to a linear inequality in two Solution to linear Inverse Functions
variables as a half-plane (excluding the ; i 3 - - .
Linear and (Algebra 1 boundary in the case of a strict inequality), and g}gg:alltles as a half Key Curriculum: 5.5 (linear only)
Absolute standard) inequalitios i two-variablos as-the-intersection Mastery of graphing 01.12: Graph linear inequalities from slope-intercept
of the corresponding-halt-planes. absolute value functions | form.
Value Understanding of the Graphing Linear Inequalities Sort (L)
Equations F-IF.7 Graph functions expressed symbolically and general shape of
. ’ show key features of the graph, by hand in absolute value functions | 01.13: Graph absolute value functions by hand.
Functions simple cases and using technology formore | e Function notation **Emphasize function notation and finding the x- and y-
and Graphs complicated cases. * Ejincq’:ilgnosf absolute value | jntercepts.
F-BF.3 Identify the effect on the graph of replacing ! .
(Algebra 1 f(x) by f(x) + k, kf(x), f(kx), and f(x + k) for Famll\( of Functions 01.14: Graph transformations of absolute value
Review) specific values of k (both positive and Graphing Worksheet | functions (include shifts left, right, up, down).
negative); find the value of k given the graphs. (GMR) Connecting Graphing and Solving Absolute Value
Experiment with cases and illustrate an Functions (pg 3&4) (L)
explanation of the effects on the graph using
technology. 01.15(+): Graph transformations of absolute value
25 days functions (include vertical stretch/shrink and reflections).

Key Curriculum: 4.6

GMR=General Math Resource (online)

CP=Content Presentation (online)

Page 3 of 19

L=Lesson (online) MCC@WCCUSD 07/27/15



http://www.wccusd.net/cms/lib03/CA01001466/Centricity/Domain/60//General%20Mathematics%20Resources/FamilyFunctionsGraphWorksheet.pdf
http://www.wccusd.net/cms/lib03/CA01001466/Centricity/domain/60/lessons/algebra%20i%20lessons/CompareLinearAndQuadraticFunctionsV1.pdf
http://www.wccusd.net/cms/lib03/ca01001466/centricity/domain/60/lessons/algebra%20i%20lessons/inversefunctions201314v1.pdf
http://www.wccusd.net/cms/lib03/CA01001466/Centricity/domain/60/lessons/algebra%20i%20lessons/GraphingLinearInequalitiesV2.pdf
http://www.wccusd.net/cms/lib03/CA01001466/Centricity/domain/60/lessons/algebra%20i%20lessons/GraphingSolvingAbsoluteValueEquationsFunctionsV3.pdf

West Contra Costa Unified School District
Algebra Il Mathematics Curriculum Guide

Grade Level/Course Title: Algebrall Quarter Academic Year: 2015-2016

Mathematics Focus for the Course:

For the high school Model Algebra Il course, instructional time should focus on four critical areas: (1) relate arithmetic of rational expressions to arithmetic of

rational numbers; (2) expand understandings of functions and graphing to include trigonometric functions; (3) synthesize and generalize functions and extend
understanding of exponential functions to logarithmic functions; and (4) relate data display and summary statistics to probability and explore a variety of data

collection methods.

problems?

Essential Questions for this Unit:
1. How can students develop fluency writing, interpreting, and translating among various forms of linear equations and inequalities, and use them to solve

2. How can students interpret functions given graphically, numerically, symbolically, and verbally; translate between representations?
3. How can students explore systems of equations and find and interpret their solutions?

Unit (Time) | Standard Standard Description Content Objectives and Resources
A-CED.2 | Create equations in two or more variables to Finding and interpreting | O1.16: Write a linear equation given two data points.
Unit 1 represent re!ationships bgtween quantjties; the average rate of
ni graph equations on coordinate axes with labels | change (slope) of a 01.17: Derive the point-slope form of a linear equation
continued: and scales. % linear equation and use this to write functions from a context.
(September) F-BF.1 Write a function that describes a relationship Interpreting point-slope | Point-Slope Application Problems (L)
between two quantities. % form of a linear function
q : Connection between the | Review and Quiz (1 day)
A-REI.6 | Solve systems of linear equations exactly and solution to a system and
) approximately (e.g., with graphs), focusing on the graph of that system | 01.18: Use context problems to graph systems of linear
Linear and (Algebra 1 | pairs of linear equations in two variables. Possible outcomes of equations and interpret their solution(s).
Absolute standard) solving a system: Key Curriculum: 3.6
infinitely many, no, one
Value F-IF.7b | Graph square-roetcube-root-and piecewise- solution 01.19: Use context problems to solve systems of linear
. defined functions, including step functions and Systems within a real- equations by substitution.
Equations, -
_ absolute value functions. % world context Key Curriculum: 3.6
Functions Piecewise-defined
and Graphs functions within a real- 01.20: Graph piecewise-defined functions using
world context graphing knowledge of linear equations and absolute
(Algebra 1 value equations. **Use context problems (2 days)
Review) Graphing Piecewise Functions (linears only) (L)
End of Unit 1.
Review, Assess, Reteach (3 days)
25 days
(+): add 1 day

GMR=General Math Resource (online)

CP=Content Presentation (online)
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L=Lesson (online) MCC@WCCUSD 07/27/15



http://www.wccusd.net/cms/lib03/CA01001466/Centricity/domain/60/lessons/algebra%20i%20lessons/Alg1PointSlopeFLE2v2.pdf
http://www.wccusd.net/cms/lib03/CA01001466/Centricity/domain/60/lessons/algebra%20i%20lessons/GraphingPiecewiseFunctionsV1.pdf

West Contra Costa Unified School District

Algebra Il Mathematics Curriculum Guide

Grade Level/Course Title: Algebrall

Quarter 1-2

Academic Year: 2015-2016

Mathematics Focus for the Course:
For the high school Model Algebra Il course, instructional time should focus on four critical areas: (1) relate arithmetic of rational expressions to arithmetic of
rational numbers; (2) expand understandings of functions and graphing to include trigonometric functions; (3) synthesize and generalize functions and extend
understanding of exponential functions to logarithmic functions; and (4) relate data display and summary statistics to probability and explore a variety of data
collection methods.

Essential Questions for this Unit:

1. How can students focus on quadratic functions; interpret functions given graphically, numerically, symbolically, and verbally; translate between
representations and understand the limitations of various representations?

2. How can students learn to anticipate the graph of a quadratic function by interpreting various forms of quadratic expressions, and in particular, identify the
real and complex solutions of quadratic equations and recognize the real solutions as the zeros of a related quadratic function?

3. How can students synthesize and generalize what they have learned about a variety of function families?

Unit (Time) | Standard Standard Description Content Objectives and Resources
F-IF.4 For a function that models a relationship Key features of 02.1: Identify key features of quadratic functions.
. etween two quantities, interpret key features uadratic functions omain, range, intercepts, increasing/decreasing on
Unit 2 bet t tities, interpret key featur quadratic funct d t t /d
: of graphs and tables in terms of the quantities, [ ¢ Function notation intervals, maximum/minimum values, vertex, axis of
(Oct - beg. and St‘feltgh gr?ptr_‘s shfomng 'TetY fea;%’res*g"’e” e Evaluating functions symmetry, concave up/down) (2 days)
Nov) a verbal description ot the refationsnip. given a rule and a graph |Key Features of Graphs (quadratics only) (L)
F-IF.6 | Calculate and interpret the average rate of Find and interpret the _ .
change of a function (presented symbolically or average rate of change | 02.2: Find the average rate of change over an interval
Quadratic as a table) over a specified over an interval from a quadratic graph and from a quadratic equation.
interval. Estimate the rate of change from a Average rate of change | **Scaffolding includes function notation and evaluating
Equations, graph. of a linear function functions.
; slope) vs. average rate -
Functions F-IF.9 Compare properties of two functions each E)f cﬁa% cofa ugadratic Average Rate of Change (pg 7=10) (L)
represented in a different way (algebraically, functi 9 q )
and Graphs graphically, numerically in tables, or by verbal unction . 02.3: Compare the average rate of change of
descriptions). Graphing by creating a | quadratics to the average rate of change of linear
table of values functions.
F-BF.3 Identify the effect on the graph of replacing Difference between —32 Comparing Linear and Quadratic Functions (L)
f(x) by f(x) + k, kf(x), f(kx), and f(x + k) for and (—3)2
specific values of k (both positive and Family of quadratic
21 days negative); find the value of k given the graphs. functigns a 02.4: Graph fx)=x" , fx)==x* , S(x)=x"+3 ,
. Experiment with cases and illustrate an i i 2
(+)' add 1 day eXpIanatiOn of the effects on the graph Using Famllv Of FunCtIonS f(x) = (x + 3) by Creat|ng a table of Values Graph
technology. frefude-recognizing-even-and-odd Graphing Worksheet i i i '
0logy. € , (GMR) transformations of quadratic functions.
fanetions-from-their graphe-and-algebraic Vertex form Write a quadratic function given its graph. (2 days)
OXProssions for them. Exploring Quadratic Graphs (L)
F-IF.7a Graph linear and quadratic functions and show Key Curriculum: 4.4
(Algebra 1 | intercepts, maxima, and minima.
standard)
GMR=General Math Resource (online) CP=Content Presentation (online) Page 5 of 19 L=Lesson (online) MCC@WCCUSD 07/27/15



http://www.wccusd.net/cms/lib03/CA01001466/Centricity/Domain/60//General%20Mathematics%20Resources/FamilyFunctionsGraphWorksheet.pdf
http://www.wccusd.net/cms/lib03/CA01001466/Centricity/domain/60/lessons/algebra%20i%20lessons/KeyFeaturesOfGraphsv1.pdf
http://www.wccusd.net/cms/lib03/CA01001466/Centricity/domain/60/lessons/algebra%20i%20lessons/AverageRateOfChange10062013v3.pdf
http://www.wccusd.net/cms/lib03/CA01001466/Centricity/domain/60/lessons/algebra%20i%20lessons/CompareLinearAndQuadraticFunctionsV1.pdf
http://www.wccusd.net/cms/lib03/CA01001466/Centricity/domain/60/lessons/algebra%20i%20lessons/ExploringQuadraticGraphsV3.pdf
http://www.wccusd.net/cms/lib03/CA01001466/Centricity/domain/60/lessons/algebra%20i%20lessons/KeyFeaturesOfGraphsv1.pdf
http://www.wccusd.net/cms/lib03/CA01001466/Centricity/domain/60/lessons/algebra%20i%20lessons/AverageRateOfChange10062013v3.pdf
http://www.wccusd.net/cms/lib03/CA01001466/Centricity/domain/60/lessons/algebra%20i%20lessons/CompareLinearAndQuadraticFunctionsV1.pdf
http://www.wccusd.net/cms/lib03/CA01001466/Centricity/domain/60/lessons/algebra%20i%20lessons/ExploringQuadraticGraphsV3.pdf

West Contra Costa Unified School District

Algebra Il Mathematics Curriculum Guide

Grade Level/Course Title: Algebrall

Quarter 1-2

Academic Year: 2015-2016

Mathematics Focus for the Course:
For the high school Model Algebra Il course, instructional time should focus on four critical areas: (1) relate arithmetic of rational expressions to arithmetic of
rational numbers; (2) expand understandings of functions and graphing to include trigonometric functions; (3) synthesize and generalize functions and extend
understanding of exponential functions to logarithmic functions; and (4) relate data display and summary statistics to probability and explore a variety of data
collection methods.

Essential Questions for this Unit:

1. How can students focus on quadratic functions; interpret functions given graphically, numerically, symbolically, and verbally; translate between
representations and understand the limitations of various representations?

2. How can students learn to anticipate the graph of a quadratic function by interpreting various forms of quadratic expressions, and in particular, identify the
real and complex solutions of quadratic equations and recognize the real solutions as the zeros of a related quadratic function?

3. How can students synthesize and generalize what they have learned about a variety of function families?

(+): add 1 day

using an appropriate
method
Vertex form

Unit (Time) | Standard Standard Description Content Objectives and Resources
A-REL.4b fSolvg qti%dr?tilg equations by itnSIOGC’iiolﬂt(fe-gﬁ1 Build on family of 02.5: Find x-intercepts/roots/zeros of quadratic
or x2 = 49), taking square roots, completing the i i . .
Unit 2 square thé uadrgatig formula, and fa(F:)toring as functions by taking functions by factoring. (3 days)
(Algebra 1 | Square, he quadranc ; ng, factored roots, y- drati Matching G
continued: standard) appropriate to the initial form of the equation. intercept, and Quadratics — Matching Game (L)
) Recognize when the quadratic formula gives knowledée of concavity
(Oct — beg. complex solutions and write them as @+ b/ for to sketch a graph of the | ---- End of Algebra 1 Review ----
Nov) real numbers a and b. function after each time
N-CN.1 | Know there is a complex number / such that you find the_zeros.? 0_2-6: In\I/estlgatel the complex numbers and perform
i 21  What does i mean? arithmetic operations on complex numbers. (2 days)
Quadratic m=-1 apd every complex number has the ¢ What are the properties Key Curriculum: 7.5
Equations, form @+bi' with a and b real. of _l? . .
Arithmetic operations . . . .
Functions N-CN.2 2 _ on complex numbers 02.7: Find the roots/zeros of quadratic functions using
Use the relation ! = ~land the commutative, Complex roots vs. real | the Quadratic Formula. **Include real and imaginary
and Graphs associative, and distributive properties to add,
subtract, and multiply complex numbers. roots_ and _the roots (2 days)
’ relationship to the Key Curriculum: 7.4
N-CN.7 Solve quadratic equations with real coefficients graph of a quadratic
that have complex solutions. fMuggig; of solving 02.8: Find the roots/zeros of quadratic functions by
21 days quadratic equation completing the square. **Include real and imaginary

roots/zeros (2 days)
Key Curriculum: 7.3

GMR=General Math Resource (online)

CP=Content Presentation (online)

Page 6 of 19

L=Lesson (online) MCC@WCCUSD 07/27/15



http://www.wccusd.net/cms/lib03/CA01001466/Centricity/domain/60/lessons/algebra%20i%20lessons/MatchgameQuadractics.pdf

West Contra Costa Unified School District

Algebra Il Mathematics Curriculum Guide

Grade Level/Course Title: Algebrall

Quarter 1-2

Academic Year: 2015-2016

Mathematics Focus for the Course:
For the high school Model Algebra Il course, instructional time should focus on four critical areas: (1) relate arithmetic of rational expressions to arithmetic of
rational numbers; (2) expand understandings of functions and graphing to include trigonometric functions; (3) synthesize and generalize functions and extend
understanding of exponential functions to logarithmic functions; and (4) relate data display and summary statistics to probability and explore a variety of data
collection methods.

Essential Questions for this Unit:

1. How can students focus on quadratic functions; interpret functions given graphically, numerically, symbolically, and verbally; translate between
representations and understand the limitations of various representations?

2. How can students learn to anticipate the graph of a quadratic function by interpreting various forms of quadratic expressions, and in particular, identify the
real and complex solutions of quadratic equations and recognize the real solutions as the zeros of a related quadratic function?

3. How can students synthesize and generalize what they have learned about a variety of function families?

(+): add 1 day

Unit (Time) | Standard Standard Description Content Objectives and Resources
G-GPE.3.1 | Given a quadratic equation of the form ax? + Difference between a 02.9: Determine if 2"d degree functions represent
Unit 2 by? + cx + dy + e = 0, use the method for - quadratic equation and | parabolas or circles by completing the square. (2 days)
completing the square to put the equation into a circular equation
continued: standard form; identify whether the graph of the Piecewise functions as | 02.10: Graph piecewise-defined functions using
(Oct — beg. ﬁ%zxc:;s:nfjlrgC::bﬁlltlﬁcsaee'qpuaarﬁgr?l?i:;lgebra a spiraling activity for | graphing knowledge of linear and quadratic functions.
II. this standard addresses circles and linear, absolute value, **Use context problems
Nov) p,arabolas only.] CA and quadratic function
graphs 02.11(+): Find the inverse of quadratic functions by
F-BF.4 Find inverse functions. Inverse of f(x) = x*-1 restricting the domain. Use technology to graph
Quadratic a. Solve an equation of the form f(x) = ¢ for a and other simple quadratic functions and their inverses.
Equations simple fungtlon fthat has an inverse and write quadratic functions as
’ an expre333|on for the inverse. For example, square root functions
Functions f(x) =2x% or f(x) = (x + 1)/(x = 1) for x # 1. Use graphing End of Unit 2.
and Graphs F-IF.7b Graph square-root-cube-rest, and piecewise- calculators to visualize | Review, Assess, Reteach (3 days)
defined functions, ineluding-step-functions-and a quadratic function
abselute-value-functions. and its inverse as
reflections over the line | Benchmark 1 will include Units 1 and 2.
y=x
21 days

GMR=General Math Resource (online)

CP=Content Presentation (online)

Page 7 of 19

L=Lesson (online) MCC@WCCUSD 07/27/15




West Contra Costa Unified School District

Algebra Il Mathematics Curriculum Guide

Grade Level/Course Title: Algebrall

Quarter 2

Academic Year: 2015-2016

Mathematics Focus for the Course:
For the high school Model Algebra Il course, instructional time should focus on four critical areas: (1) relate arithmetic of rational expressions to arithmetic of
rational numbers; (2) expand understandings of functions and graphing to include trigonometric functions; (3) synthesize and generalize functions and extend
understanding of exponential functions to logarithmic functions; and (4) relate data display and summary statistics to probability and explore a variety of data
collection methods.

Essential Questions for this Unit:

1. How can students identify zeros of polynomials, including complex zeros of quadratic polynomials, and make connections between zeros of polynomials
and solutions of polynomial equations?

2. How can students examine The Fundamental Theorem of Algebra?

defined by the polynomial.

X*+3x2—4)

Unit (Time) | Standard Standard Description Content Objectives and Resources
F-IF.4 For a function that models a relationship o Key features of 03.1: Identify the key features of the graphs of
Unit 3: between two quantities, interpret key features polynomial functions polynomials with degree greater than two. (General
: of graphs and tables in terms of the quantities, | ¢ Domain and range shape of the graph, odd/even graphs, end behavior,
(Nov. — Dec) and St‘feltgh grqpths Shfon’]'”g 'TetY fea;ﬁ"es*g've” o End behavior number of potential zeros (given the degree)) (2 days)
a verpal aescription o e relatonsnip. e Odd vs. even functions
F-BF.3 | Recognize [sic] even and odd functions from e Zeros, roots, x-intercepts | 03.2: Identify the zeros of a polynomial given its graph
their graphs and algebraic expressions for e Fundamental Theorem and given a function in factored form.
Polynomial them. of Algebra Key Curriculum: 7.7
e Multiplicity of zeros as it
Equations, F-IF.7c | Graph polynomial functions, identifying zeros applies to the graph of a | 03.3: Given a factored polynomial, interpret the
Functions when suitable factorizations are available, and polynomial function multiplicity of its zeros: intersection or vertex (as applies
G showing end behavior. % o Factors vs. Zeros/roots/ | to the graph), and match it to a potential graph.
and Graphs F-BF.1 \éVrtite a futnction th;ta_t.des:'ribes a relationship . )((BII're]taetr(.acs?[p(t)immon Key Cunieulum: 7.7
etween two quantties. Factor (GCF) 03.4: Given the graph of a polynomial, write a potential
A-APR.3 | Identify zeros of polynomials when suitable o Completely factoring factored polynomial function based on its zeros.
factorizations are available, and use the zeros quartics without cubic or | Key Curriculum: 7.7
17 days to construct a rough graph of the function linear terms (ex. x*-1, or

03.5: (Review) Factor quadratics to find zeros.

03.6: Factor cubics with a GCF that includes x (once
GCF is factored, they will be quadratics) to find zeros.

03.7: Factor special quartics to find zeros.

GMR=General Math Resource (online)

CP=Content Presentation (online)

Page 8 of 19

L=Lesson (online) MCC@WCCUSD 07/27/15




West Contra Costa Unified School District

Algebra Il Mathematics Curriculum Guide

Grade Level/Course Title: Algebrall

Quarter 2

Academic Year: 2015-2016

Mathematics Focus for the Course:
For the high school Model Algebra Il course, instructional time should focus on four critical areas: (1) relate arithmetic of rational expressions to arithmetic of
rational numbers; (2) expand understandings of functions and graphing to include trigonometric functions; (3) synthesize and generalize functions and extend
understanding of exponential functions to logarithmic functions; and (4) relate data display and summary statistics to probability and explore a variety of data
collection methods.

Essential Questions for this Unit:

1. How can students identify zeros of polynomials, including complex zeros of quadratic polynomials, and make connections between zeros of polynomials
and solutions of polynomial equations?

2. How can students examine The Fundamental Theorem of Algebra?

Unit (Time) | Standard Standard Description Content Objectives and Resources
A-APR.2 | Know and apply the Remainder Theorem: For The Remainder 03.8: Interpret the Remainder Theorem.
Unit 3 a polynomial p(x) and a number a, the Theorem: if you divide
remainder on division by x — a is p(a), so p(a) = polynomial p(x) by (x — 03.9: Use long division to find the zeros of a polynomial
continued: 0 if and only if (x — a) is a factor of p(x). a) and get a remainder | function. (2 days)
(Nov. — Dec) 8]1: ;?;;) then ais aroot | Polynomial Division (L)
Evaluating a function for | 03.10: Use synthetic division to find the zeros of a
nvs. dividing it by a polynomial function.
factor of (x — n)
Polynomial —— : — Mathematical meaning | 03.11: Perform side by side comparisons of long
Equations A-APR.6 | Rewrite simple rational expressions in different of division division, synthetic division, and evaluating a polynomial
’ forms; write a(x)/b(x) in the form q(x) + r(x)/ e Polynomial long division | function to find its zeros. (2 days)
Functions b(x), where a(x), b(x), q(x), and r(x) are ¢ Synthetic division and its | Key Curriculum: 7.8
and Graphs polynomials with the degree of r(x) less than connection to evaluation
the degree of b(x), using inspection, long AND long division
division, or, for the more complicated Comparing multiple- End of Unit 3.
examples, a computer algebra system. methods for finding zero | Review, Assess, Reteach (3 days)
of a polynomial function
Should finish Unit 3 before December break.
17 days
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http://www.wccusd.net/cms/lib03/CA01001466/Centricity/domain/60/lessons/pre-calculus%20lessons/PolynomialDivisionV6.pdf

West Contra Costa Unified School District
Algebra Il Mathematics Curriculum Guide

Grade Level/Course Title: Algebrall Quarter 2 Academic Year: 2015-2016

Mathematics Focus for the Course:

For the high school Model Algebra Il course, instructional time should focus on four critical areas: (1) relate arithmetic of rational expressions to arithmetic of

rational numbers; (2) expand understandings of functions and graphing to include trigonometric functions; (3) synthesize and generalize functions and extend
understanding of exponential functions to logarithmic functions; and (4) relate data display and summary statistics to probability and explore a variety of data

collection methods.

Essential Questions for this Unit:
1. How can students learn about the concept that is the central theme of the Model Algebra Il course, that the arithmetic of rational expressions is governed by

the same rules as the arithmetic of rational numbers?
2. Building on their work with linear and quadratic functions, how can students extend their repertoire of functions to include rational functions?
3. How can students synthesize and generalize what they have learned about a variety of function families?

Unit (Time) | Standard Standard Description Content Objectives and Resources
A-APR.6 | Rewrite simple rational expressions in o Simplifying, multiplying, | **According to CCSS Math Appendix A, “in this course
Unit 4: different forms; write a(x)/b(x) in the form and dividing fractions rational functions are limited to those whose
: q(x) + r(x)/b(x), where a(x), b(x), q(x), and | ¢ Adding and subtracting | numerators are of degree at most 1 and denominators
(January) I’((;;)Siﬁzrﬁ’ct"hygggfivgftzgf S:i%;ee of ) | fractions with like and of degree at most 2.”
inspection, long division, or,yfor the more unlike genomlnatqrs . . . . .
complicated examples, a computer ¢ Factoring quadratics 04.1: Simplify rational expressions by factoring and long
algebra system. ’ o Factoring with the GCF | division (2 days)
Rational e Extraneous roots Rational Functions (L)
Eauati e Finding the inverse Key Curriculum: 9.8 (select problems only)
uations, function of a rational
d . A-REI.2 | Solve simple rational and radical function 04.2: Multiol d divide rational . 2d
Functions equations in one variable, and give -2: Multiply a-n ivide rational expressions. (2 days)
and Graphs examples showing how extraneous Key Curriculum: 9.8 (select problems only)
solutions may arise. . . .
04.3: Add and subtract rational expressions with a
F-BF.4 Find inverse functions. monomial denominator.
a. Solve an equation of the form f(x) = ¢
for a simple function fthat has an inverse 04.4: Add and subtract rational expressions with a binomial
12 days and write an expression for the inverse. denominator.
For example, Key Curriculum: 9.8 (select problems only)
f(x) =2x3 or f(x) = (x + 1)/(x = 1) for x # 1. =
04.5: Solve rational equations in one variable and identify
extraneous roots. (2 days)
04.6: Find the inverse function of a given rational function.
End of Unit 4.
Review, Assess, Reteach (3 days)
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CP=Content Presentation (online)
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http://www.wccusd.net/cms/lib03/CA01001466/Centricity/domain/60/lessons/algebra%20ii%20lessons/RationalFunctionsAlgebra2v5.pdf

West Contra Costa Unified School District
Algebra Il Mathematics Curriculum Guide

Grade Level/Course Title: Algebrall Quarter 3 Academic Year: 2015-2016

Mathematics Focus for the Course:

For the high school Model Algebra Il course, instructional time should focus on four critical areas: (1) relate arithmetic of rational expressions to arithmetic of

rational numbers; (2) expand understandings of functions and graphing to include trigonometric functions; (3) synthesize and generalize functions and extend
understanding of exponential functions to logarithmic functions; and (4) relate data display and summary statistics to probability and explore a variety of data

collection methods.

Essential Questions for this Unit:
1. Building on their work with linear and quadratic functions, how can students extend their repertoire of functions to include radical functions?
2. How can students synthesize and generalize what they have learned about a variety of function families?

Unit (Time) | Standard Standard Description Content Objectives and Resources
F-IF.7b Graph square root, cube root, and-piecewise- | ¢ Square roots 05.1: Graph simple radical functions. Transform radical
- defined functions, ineluding-step-functions-and | ¢ Cube roots _
Unit 5: abselute-value-functions: « Applications of radical functions given the parent function F(x)= Jx and
—_ i _3
(Jan — beg. F-BF.3 | Identify the effect on the graph of replacing flzgcﬁ‘lggtsures of the f()= /X \write a radical function given its graph.
Feb) f(x) by f(x) + k, kf(x), f(kx), and f(x + k) for y hs of radical Key Curriculum: 4.5 (square roots only)
specific values of k (both positive and fgrapt' S orradica
negative); find the value of k given the graphs. unctions ' . P : : .
SR win s e a0 |+ From agrap,estiate | 052 Rlte appicatons o rada nctono o el
explanation of the effects on the graph using input values given an 9 t'p t . yt )I/ . t % pd’ timati 9
Radical technology. output AND output estimating input values given an output and estimating
) values given an input output values given an input.
Equations, F-IF.6 Calculate and interpret the average rate of oo ; ;
- . Finding and interpreting - .
Functions change of a function (presented symbolically or average rate of chanae 05.3: Find the average rate of change of a radical
as a table) over a specified g€ t | 9 function over a given interval.
and Graphs interval. Estimate the rate of change from a g\i/r(’?\rpﬁfr;/ilr?geggicals
graph. * 0 . Ca . .
« Solving radical 05.4: Simplify radicals.
N-RN.1 [ Explain how the definition of the meaning of equations 05.5 Sol dical " . iable. includi
(Algebra 1 rational exponents follows from extending the Linear functions vs. -0. o0lve radical equations In one variable, Including
standard) | Properties of integer exponents to those radical functions ones with extraneous roots.
12 days values, alloyving for a notation for radicals in (+) Interpret radical e ) ] o o
terms of rational exponents. For example, we functions given a context 05.6: Given a radical function and its input value, find its
(+): add 1 day define 57 to be the cube root of 5 because we output. Given a radical function and its output value, find
want (573)3 = 5153 to hold, so (573)% must its input. (Different from 05.2 because these are exact
equal 5. values found by solving the equation.)
N-RN.2 | Rewrite expressions involving radicals and . . . . .
(Algebra 1 | rational exgonents using the%roperties of 05.7: .leen a radical functlop f(x) and a linear function
standard) | exponents. g(x), find the intersection [point where f(x) = g(x)].
A-REI.2 | Solve simple rational-and radical equations in 05-8_(+)3 Solve an applica_ble radical formula (e.g. from
one variable, and give examples showing how physics) for a specific variable.
extraneous solutions may arise.
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West Contra Costa Unified School District
Algebra Il Mathematics Curriculum Guide

Grade Level/Course Title: Algebra ll Quarter 3 Academic Year: 2015-2016

Mathematics Focus for the Course:

For the high school Model Algebra Il course, instructional time should focus on four critical areas: (1) relate arithmetic of rational expressions to arithmetic of

rational numbers; (2) expand understandings of functions and graphing to include trigonometric functions; (3) synthesize and generalize functions and extend
understanding of exponential functions to logarithmic functions; and (4) relate data display and summary statistics to probability and explore a variety of data

collection methods.

Essential Questions for this Unit:
1. Building on their work with linear and quadratic functions, how can students extend their repertoire of functions to include radical functions?
2. How can students synthesize and generalize what they have learned about a variety of function families?

Unit (Time) | Standard Standard Description Content Objectives and Resources
F-BF.4 Find inverse functions. ¢ Inverse functions 05.9: Find the inverse function of a given radical
. a. Solve an equation of the form f(x) = c for a o Explain why the inverse | function.
Unit 5 simple funqtionfftrtwr?t has an in,\éerse and )/vrite of a square root function
continued: an expression lor tne inverse. -or exampie, is a quadratic function 05.10: Graph a piecewise function given symbolically.
(Jan — be fix) =2x7 or fix) = (x + )/{x — 1) forx # 1. e Fluency with Write a piecewise function given its graph. **Good
9 F-IF.7b | Graph squareroct cuberoot, and piecewise- transforming piecewise- | spiraling activity.
Feb) defined functions, including-step-functions-and defined functions
absolute value functions. between two
representations End of Unit 5.
Radical (symbolic and graphic) | Review, Assess, Reteach (3 days)
Equations,
Functions Benchmark 2 will include Units 3, 4, and 5.
and Graphs Should finish Unit 5 before February break.
12 days

(+): add 1 day
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West Contra Costa Unified School District

Algebra Il Mathematics Curriculum Guide

Grade Level/Course Title: Algebrall

Quarter 3

Academic Year: 2015-2016

Mathematics Focus for the Course:

collection methods.

For the high school Model Algebra Il course, instructional time should focus on four critical areas: (1) relate arithmetic of rational expressions to arithmetic of
rational numbers; (2) expand understandings of functions and graphing to include trigonometric functions; (3) synthesize and generalize functions and extend
understanding of exponential functions to logarithmic functions; and (4) relate data display and summary statistics to probability and explore a variety of data

Essential Questions for this Unit:

functions?

1. Building on their work with linear and quadratic functions, how can students extend their repertoire of functions to include exponential and logarithmic

2. How can students extend their work with exponential functions to include solving exponential equations with logarithms?
3. How can students identify appropriate types of functions to model a situation, adjust parameters to improve the model, and compare models by analyzing
appropriateness of fit and making judgments about the domain over which a model is a good fit?

Unit (Time) | Standard Standard Description Content Objectives and Resources
F-IF.7e Graph exponential and logarithmic functions, e Model exponential growth | O6.1: Find an exponential pattern in an activity, draw its
. showing intercepts and end behavior, and and decay graph, and write its equation.
Unit 6: ' ' ioRs. ' iod—midline; [ ¢ Linear vs. exponential
(end Feb — and-amplitude. * functions . 06.2: Compare exponential and linear functions by
* Finding and interpreting comparing output patterns and differences in average
beg. March) F-IF.6 Calculate and interpret the average rate of average rate of change p g putp g
change of a function (presented symbolically or over a given interval rate of change.
as a table) over a specified e Changing exponential ) ) . .
interval. Estimate the rate of change from a equations to have 06.3: Write an exponential equation given a context and
graph. equivalent bases solve for the exponential variable by creating equivalent
Exponential - - —— Logarithm definition bases.
A-CED.1 | Create equations and inequalities in one Function values for a Solving Exponential Equations (L)
and variable and use them to solve problems. logarithmic function Kev Curriculum: 5.2
Loaari ; Include equations arising frormirear-and Contextual problems ey LUMCUUM: .
garithmic ; ! ; 5 p
quadratic-functions—and simple rational-and General form of an 06.4- Wri . . .
Equations, exponential functions. exponential function grecs).vA\f/’.dY\I{Q:[[g an exponential equation with a percent
Functions F-LE.4.3 | Understand and use the properties of f(t)=al+r)’ where a is
and Graphs logarithms to simplify logarithmic numeric the initial condition, r is 06.5: Convert exponential equations to logarithmic
expressions and to identify their the rate, and tis the time. | equations and vice versa. Use the power property of
approximate values. CA * . Do%bling is . . logarithms to rewrite logarithmic equations.
100% +100% = 200% =2 | |ntroduction to Logarithms (L)
F-LE.4 For exponential models, express as a logarithm o ) )
14 davs the solution to ab¢ = d where a, ¢, and d are 06.6: Express as a logarithmic algorithm the solution to
y numbers and the base b is 2, 10, or e; evaluate contextual problems that use ab® = d. Evaluate this
+): add 1 d the logarithm using technology. % [Logarithms logarithm using technology. (up to 2 days)
(+):a ay as solutions for exponentials.]
F-LE.4.1 | Prove simple laws of logarithms. CA *
(Power Property)
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http://www.wccusd.net/cms/lib03/CA01001466/Centricity/domain/60/lessons/algebra%20ii%20lessons/SolveExponentialEquationsv1.pdf
http://www.wccusd.net/cms/lib03/CA01001466/Centricity/domain/60/lessons/pre-calculus%20lessons/IntroducingLogarithmsV4.pdf

West Contra Costa Unified School District

Algebra Il Mathematics Curriculum Guide

Grade Level/Course Title: Algebrall

Quarter 3

Academic Year: 2015-2016

Mathematics Focus for the Course:
For the high school Model Algebra Il course, instructional time should focus on four critical areas: (1) relate arithmetic of rational expressions to arithmetic of

rational numbers; (2) expand understandings of functions and graphing to include trigonometric functions; (3) synthesize and generalize functions and extend
understanding of exponential functions to logarithmic functions; and (4) relate data display and summary statistics to probability and explore a variety of data
collection methods.

functions?

Essential Questions for this Unit:
1. Building on their work with linear and quadratic functions, how can students extend their repertoire of functions to include exponential and logarithmic

2. How can students extend their work with exponential functions to include solving exponential equations with logarithms?
3. How can students identify appropriate types of functions to model a situation, adjust parameters to improve the model, and compare models by analyzing
appropriateness of fit and making judgments about the domain over which a model is a good fit?

(+): add 1 day

Unit (Time) | Standard Standard Description Content Objectives and Resources
F-IF.7e | Graph exponential and logarithmic functions, Key features of an 06.7: Sketch graphs of exponential and logarithmic
Unit 6 showing intercepts and end behavior, and exponential function functions using knowledge of transformation rules.
: . g ' ; (asymptote) Describe the end behavior of exponential and
continued: and-ampiitude. IKey f%?tu_refs of i logarithmic graphs. (ex. [(®=2""=4) (2 days)
. . ogarithmic functions PANGN
(end Feb - F-BF.4 Find inverse functions. Fagmily of exponential Average Rate of Change (pg 10-12) (L)
beg. March) functions , . . .
F_LE4 For exponential mode|S, express as a |0gar|thm Famlly of Iogarlthmlc 068(+) F|nd the inverse Of an eXpOI’lentIa| funCtlon
the solution to ab® = d where a, ¢, and d are functions : f(x)=3*
numbers and the base b is 2, 10, or e; evaluate Family of Functions (e.9. inverse of %9 ) Use the change of base
. the logarithm using technology. % [Logarithms Graphing Worksheet property.
Exponential as solutions for exponentials.] ] ) i
d (GMR) 06.9: Define the natural logarithm and use it to solve
an Sy P— 5o : Exponential and problems.
: : -IF. raph squareroet-euberoot, and piecewise- I ithmic functi
Logarithmic defined functions, inchiding. step-functi igggﬁlse;mc unctions as | Interest and the Number e (L)
- abse Ite ”a l e f IHet'eHsl .
Equations, Solve equations 06.10: Graph a piecewise function given symbolically.
Functions :”V0|Yt'ﬂ9 thednatural Write a piecewise function given its graph. **Good
ogarithm and e spiraling activity.
and Graphs Fluency with piraiing y
transforming piecewise-
defined functions End of Unit 6.
between two Review, Assess, Reteach (3 days)
representations
14 days (symbolic and graphic)
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http://www.wccusd.net/cms/lib03/CA01001466/Centricity/Domain/60//General%20Mathematics%20Resources/FamilyFunctionsGraphWorksheet.pdf
http://www.wccusd.net/cms/lib03/CA01001466/Centricity/domain/60/lessons/algebra%20ii%20lessons/AverageRateOfChange10062013v3.pdf
http://www.wccusd.net/cms/lib03/CA01001466/Centricity/domain/60/lessons/Pre-Calculus%20Lessons/InterestAndTheNumberEv3.pdf
http://www.wccusd.net/cms/lib03/CA01001466/Centricity/domain/60/lessons/algebra%20ii%20lessons/AverageRateOfChange10062013v3.pdf
http://www.wccusd.net/cms/lib03/CA01001466/Centricity/domain/60/lessons/Pre-Calculus%20Lessons/InterestAndTheNumberEv3.pdf

West Contra Costa Unified School District
Algebra Il Mathematics Curriculum Guide

Grade Level/Course Title: Algebrall Quarter 4 Academic Year: 2015-2016

Mathematics Focus for the Course:

For the high school Model Algebra Il course, instructional time should focus on four critical areas: (1) relate arithmetic of rational expressions to arithmetic of

rational numbers; (2) expand understandings of functions and graphing to include trigonometric functions; (3) synthesize and generalize functions and extend
understanding of exponential functions to logarithmic functions; and (4) relate data display and summary statistics to probability and explore a variety of data

collection methods.

Essential Questions for this Unit:

1. Building on their work with functions previously studied in Algebra Il, how can students extend their repertoire of functions to include trigonometric functions?

2. How can students build on their previous work with functions and on their work with trigonometric ratios and circles in the Model Geometry course, now use
the coordinate plane to extend trigonometry to model periodic phenomena?

3. How can students synthesize and generalize what they have learned about a variety of function families?

Unit (Time) Stagdar Standard Description Content Objectives and Resources
F-TF.2 Explain how the unit circle in the e Standard position of an | ** An alternative layout for this unit is to introduce radians at the
o coordinate plane enables the angle beginning and use radians & degrees interchangeably
Unit 7: extension of trigonometric functions | o Negative angles
(March — to all real numbers, interpreted as  Reference angle 07.1: Define a unit circle. (half day)
. radian measures of angles travgrsed e Find coordinates of key
April) C.oulnterdOCkW'se around the unit points on the unit circle | O7.2: Sketch an angle (in degrees) in standard position on the
circle. and relate them to sine | unit circle. Include negative angles. (half day)
F-TF.3 (+) Use special triangles to and cosine _ .
determine geometrically the values | ¢ Special right triangle 07-33.F'nd the reference angle of any angle in degrees. Include
Trigonometri of sine, cosine, tangent for /3, /4 properties (30-60-90 negative angles. (half day)
E ti and /6, and use the unit circle to and 45-45-90)
¢ Equations, express the values of sine, cosine, e SOH CAH TOA 07.4: Explain why sine and cosine can be defined as coordinates
Functions and tangent for T—x, T+, and 2r-x |, (4) Defining reciprocal | on the unit circle. (half day)
in terms of their values for x, where x functi . t
and Graphs is any real number. unctions: csc, sec, co _ o _ . _
e Arclength O7.5..Use special rlghtl triangle properties to determine key
F-TF1 Understand radian measure of an e Radian measure coordlnates_on a unit circle. Use angle measures 0° 90°, 180°,
angle as the length of the arc on the 270°, 360° first. Then, use 30°, 45°, 60° and extend to all
unit circle subtended by the angle. quadrants.
21 days 07.6: Find exact values for sine, cosine, and tangent for each
special argument (refer to O7.5) and arguments with the same
(+): add 5.5 reference angle.
days 07.7(+): Define the reciprocal functions and find exact values for
them (given the values we already know). (half day)
07.8: Define a radian.
What is a Radian? (L)
Key Curriculum: beginning of 10.2
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http://www.wccusd.net/cms/lib03/CA01001466/Centricity/domain/60/lessons/algebra%20ii%20lessons/WhatIsARadianv1.pdf

West Contra Costa Unified School District
Algebra Il Mathematics Curriculum Guide

Grade Level/Course Title: Algebrall

Quarter 4

Academic Year: 2015-2016

Mathematics Focus for the Course:

For the high school Model Algebra Il course, instructional time should focus on four critical areas: (1) relate arithmetic of rational expressions to arithmetic of
rational numbers; (2) expand understandings of functions and graphing to include trigonometric functions; (3) synthesize and generalize functions and extend
understanding of exponential functions to logarithmic functions; and (4) relate data display and summary statistics to probability and explore a variety of data

collection methods.

Essential Questions for this Unit:

1. Building on their work with functions previously studied in Algebra Il, how can students extend their repertoire of functions to include trigonometric functions?

2. How can students build on their previous work with functions and on their work with trigonometric ratios and circles in the Model Geometry course, now use
the coordinate plane to extend trigonometry to model periodic phenomena?

3. How can students synthesize and generalize what they have learned about a variety of function families?

Unit (Time) Stagdar Standard Description Content Objectives and Resources
F-TF.2 Explain how the unit circle in the Fluency with computing | O7.9: Translate between radians and degrees and vice versa.
Unit 7 coordinate plane enables the extension degrees from radians
ni of trigonometric functions to all real and radians from 07.10: Find exact values of sine, cosine, and tangent for
continued: numbers, interpreted as radian degrees special arguments in both radians and degrees.
measures of angles traversed Coordinates of key
(March — counterclockwise around the unit circle. points on the unit circle | O7.11(+): Find exact values of cosecant, secant, and
April) (in radians) cotangent for special arguments in both radians and degrees.
F-TF.2.1 | Graph all 6 basic trigonometric Graphs of trigonometric
functions. CA functions Review and Quiz (1 day)
) Eo o function that model — Define and interpret
: : -1F. or a function that models a relationship eriodicit 07.12: Graph f(x) = sinx, f(x) = cosx, f(x) = tanx. (2 days
Trigonometri between two quantities, interpret key Eey featu)ll’es of ph 7(x) ) ) ( ys)
c Equations, IﬁZtULZSnﬁfigéazzz Zrlzgt::ahblelz'zlr;];erms of | trigonometric functions | O7.13: Identify key features of sine, cosine, tangent graphs (x-
Functions shogving key features giver?a E)/erbal (emp.hasizing:_ interc_epts and y—intercep_t, increas_ing/de_cr(_aasing intervals_,
description of the relationship. % ar_np'htude, period, domain and range, amplitude, period, midline, end behavior).
and Graphs midline, and end (2 days)
F-IF.6 Calculate and interpret the average rate behavior)
of change of a function (presented Find and interpret
symbolically or as a table) over a average rate of change | O7.14(+): Find the average rate of change over an interval on
specified Family of trigonometric | trigonometric graphs.
21 days interval. Estimate the rate of change functions
from a graph. Why could a graph be | 07.15: Graph transformations of sine and cosine functions.
(+): add 5.5 F-BF.3 | Identify the effect on the graph of BOTH a graph of sine Key Curriculum: 10.3
replacing f(x) by f(x) + k, kf(x), f(kx), and and a graph of cosine? o _ _ _
days f(x + k) for specific values of k (both 07.16: Graph dilations of sine and cosine functions.
positive and negative); find the value of
k given the graphs. Experiment with O7.17: Write a trigonometric function given its graph. **Why
cases and illustrate an explanation of could a graph be BOTH a graph of sine and a graph of cosine?
the effects on the graph using
technology.
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West Contra Costa Unified School District
Algebra Il Mathematics Curriculum Guide

Grade Level/Course Title: Algebrall Quarter 4 Academic Year: 2015-2016

Mathematics Focus for the Course:

For the high school Model Algebra Il course, instructional time should focus on four critical areas: (1) relate arithmetic of rational expressions to arithmetic of

rational numbers; (2) expand understandings of functions and graphing to include trigonometric functions; (3) synthesize and generalize functions and extend
understanding of exponential functions to logarithmic functions; and (4) relate data display and summary statistics to probability and explore a variety of data

collection methods.

Essential Questions for this Unit:

1. Building on their work with functions previously studied in Algebra Il, how can students extend their repertoire of functions to include trigonometric functions?

2. How can students build on their previous work with functions and on their work with trigonometric ratios and circles in the Model Geometry course, now use
the coordinate plane to extend trigonometry to model periodic phenomena?

3. How can students synthesize and generalize what they have learned about a variety of function families?

Unit (Time) Stagdar Standard Description Content Objectives and Resources
F-TF.5 Choose trigonometric functions to model | ¢ Context problems for 07.18: Model periodic phenomena with trigonometric
Unit 7 periodic phenomena with specified trigonometric functions | functions. (2 days)
amplitude, frequency, and midline. % e (+) Graphs of reciprocal | Key Curriculum: 10.5
continued: ol . - trig functions
(March — F-TF.2.1 Sr:pt ?1 Gclfs'c trigonometric e (+) Key features of 07.19(+): Graph reciprocal trigonometric functions.
unctions. reciprocal trig functions
April) F-TF8 Prove the Pythagorean identity . (+)_Transfor_mations_ of Q7.2_0_: Prove and apply the trigonometric Pythagorean
sin2(8) + cos2(8) = 1 and use it to find reC|_proan trig fun(_:t|ons |dent|t|es_.
sin(8), cos(8), or tan(B) given sin(8), o Verify trigonometric Key Curriculum: 10.6
cos(8), or tan(8) and the quadrant of the identities
Trigonometri angle. O7.21(+): Proye and apply the _addition and subtraction
— - formulas for trigonometric functions.
c Equations, F-TF.9 | (+) Prove the addition and subtraction Key Curriculum: 10.7
F ti formulas for sine, cosine, and tangent
nctions
uncti and use them to solve problems. 07.22(+): Prove and apply the half angle and double angle
and Graphs F-TF.10 | (+) Prove the half angle and double identities for trigonometric functions.
angle identities for sine and cosine Key Curriculum: 10.7
and use them to solve problems. CA
End of Unit 7.
21 days Review, Assess, Reteach (3 days)
(+): add 5.5
days
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West Contra Costa Unified School District

Algebra Il Mathematics Curriculum Guide

Grade Level/Course Title: Algebra ll

Quarter 4

Academic Year: 2015-2016

Mathematics Focus for the Course:
For the high school Model Algebra Il course, instructional time should focus on four critical areas: (1) relate arithmetic of rational expressions to arithmetic of
rational numbers; (2) expand understandings of functions and graphing to include trigonometric functions; (3) synthesize and generalize functions and extend
understanding of exponential functions to logarithmic functions; and (4) relate data display and summary statistics to probability and explore a variety of data
collection methods.

Essential Questions for this Unit:
1. How can students see how the visual displays and summary statistics they learned in earlier grades relate to different types of data and to probability distributions.

2. How can students 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.

consistent with results from a
given data-generating process,
e.g., using simulation. For
example, a model says a spinning
coin falls heads up with probability
0.5. Would a result of 5 tails in a
row cause you to question the
model?

theoretical and empirical results to
evaluate the effectiveness of a
treatment.

Unit (Time) | Standard Standard Description Content Objectives and Resources
S-ID.4 | Use the mean and standard Summarize, represent, and interpret **See llluminate Item Bank for sample problems.
Unit 8: deviation of a data set to fititto a | 2% on asingle count or measurement . S
) normal distribution and to estimate ' 08.1: Find the mean and standard deviation given a
(May) population percentages. While students may have heard of the | data set and relate them to a graph of normal
Recognize that there are data sets | normal distribution, it s unlikely that distribution (bell curve). Estimate a population
for wr?ich such a procedure is not :hey Vﬁi" haVe‘f"J o ?xpetrience usina it | percentage given such a graph.
0 Make specitic estimates.
appropriate. Use calculators, - Ei ST
Statistics and pf (Fj) heets. and tables t Build on students’ understanding of 08.2: Find the mean and standard deviation given a
spreadsheets, and lables 1o data distributions to help them see how | data set, context and/or a graph.
Probability estimate areas under the normal the normal distribution uses area to
curve. ?aikzeeg'(mraet::ezf:seq;‘oeb”acl;‘ﬁiiS’;’;"Ch 08.3: Estimate population percentages, given a mean
. P P ' and/or standard deviation of a normally distributed data
S-IC.1 Underst_and_ statistics as a process Emphasize that only some data are set.
for making inferences about well described by a normal distribution.
population parameters based on a Understand and evaluate rand 08.4: Describe criteria needed for a statistically viable
naerstand and evaluate ranaom H H H
random. sample from that processes underlying statistical random sample surveys and its rationale. (biases,
population. experiments. representative sample and sample size, randomization
19 days processes and potential inherent biases)
S-IC.2 | Decide if a specified model is For 8.IC.2, include comparing

08.5: Given a context, determine if a survey method
and its results are viable enough to make inferences
about the population in general.

08.6: Decide if a specified model is consistent with
results from a given data-generating process.

Review and Quiz (2 days)
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West Contra Costa Unified School District
Algebra Il Mathematics Curriculum Guide

Grade Level/Course Title: Algebrall

Quarter 4

Academic Year: 2015-2016

Mathematics Focus for the Course:
For the high school Model Algebra Il course, instructional time should focus on four critical areas: (1) relate arithmetic of rational expressions to arithmetic of
rational numbers; (2) expand understandings of functions and graphing to include trigonometric functions; (3) synthesize and generalize functions and extend
understanding of exponential functions to logarithmic functions; and (4) relate data display and summary statistics to probability and explore a variety of data
collection methods.

1.

Essential Questions for this Unit:
How can students see how the visual displays and summary statistics they learned in earlier grades relate to different types of data and to probability distributions?

eliminating, inherent randomness.

If the difference of the sample means is more
than 2 standard deviations from 0, then
difference is significant.

Placebo Effect

2. How can students 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?
Unit (Time) | Standard Standard Description Content Objectives and Resources
S-IC.3 Recognize the purposes of and Make inferences and justify conclusions from | O8.7: Identify differences, similarities and
Unit 8 differences among sample surveys, sample surveys, experiments, and characteristics of single-blind, double-blind,
experiments, and observational observational studies. observational and sample surveys. Determine
continued: studies; explain how randomization ) , survey type given a context. (2 days)
relates to each. Ir? earlier grades, studerjts are introduced to
(May) different ways of collecting data and use 08.8: Use data f | ¢ timat
graphical displays and summary statistics to a p.ohula?i(ca)n %Za??r ?)ssmgtiir?%%?:)rgoens '(r;a €
make comparisons. These ideas are :
S-IC.4 Us_e data from a sa_lmple survey to revisited w?th a focus on how the way in days)
estlmatg a population mean or which data is collected determines the scope
Statistics and proportion; develop a margin of error | ang nature of the conclusions that can be 08.9: Find the margin of error for a given survey.
Probability through the use of simulation models | grawn from that data. (2 days)
for random sampling.
The concept of statistical significance is 08.10: Calculate mean change to compare two
: developed informally through simulation as | treatments from random experiment data. Write
S-IC.5 Use data from a randomized meaning a result that is unlikely to have statements that must be true based on the results
experiment to compare two occurred solely as a result of random '
: i i i selection in sampling or random assignment
19 days ?{%?;fr;ér:\t(fé:?J?et?/:/rgg:]aggpasnitg?sc'de in an experiment. 08.11: Calculate mean change to compare two
s treatments from random experiment data and use
are significant. For S.IC.4 and 5, focus on the variability of | this data to determine if the difference of the
results from experiments—that is, focus on sample means is statistically significant or not.
S-IC.6 | Evaluate reports based on data. statistics as a way of dealing with, not

08.12: Use knowledge of types of studies,
calculating means and determining statistical
significance to evaluate reports. (2 days)

End of Unit 8.
Review and Quiz (2 days)
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