edmentum Course Overview and Syllabus

Mathematics Ill, Semester B

Credits: 0.5

Course Overview and Goals

Mathematics Ill, Semester B, is a single-semester course in which you will pull together and
apply the skills from the previous Mathematics courses. First, you will study exponential and
logarithmic equations and functions, discovering relationships between them and ways you can
use these function types to model real-world situations. Expanding on your knowledge of
functions, you will study how you can use arithmetic and geometric sequences to solve
problems. You will also explore piecewise and trigonometric functions and their key features
and closely compare the key features of all the different function types you have studied.
Finally, you will build your understanding of the key concepts of statistics and probability to
investigate sampling techniques and make inferences from data.

By the end of this course, you will be able to do the following:

% Understand the inverse relationship between exponential and logarithmic functions, and
apply this relationship to rewrite and interpret expressions and equations.

% Solve exponential and logarithmic equations by using graphs, tables, and algebraic
techniques.

% Interpret the key features of exponential and logarithmic functions using multiple
representations.

% Create and transform graphs of exponential and logarithmic functions.

% Analyze and model with piecewise functions.

% Combine and compare functions in multiple representations.

% Create and solve systems of equations and inequalities using graphic and algebraic
techniques.

% Prove the laws of sines and cosines.

% Connect the ideas of radian measure and arc length to the trigonometric origins of the
unit circle while proving and applying the Pythagorean identity.

% Create and transform graphs of trigonometric functions.

% Interpret the key features of trigonometric functions, and apply those features to model
real-world periodic phenomena.

% Compare statistical models with experimental and observational data.

% Construct and analyze fair decisions and strategies based on probability concepts and
methods.
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% Fit data to a normal distribution, and estimate population percentages and area using
the normal distribution curve.
% Evaluate reports based on real-world data for accuracy, bias, and validity.

Scope and Sequence

This document outlines the design of Mathematics Ill, Semester B, as well as the coverage of
the Common Core State Standards: Mathematics within the course.

Common Core State Standards: Mathematics

UNIT 1: EXPONENTIAL AND LOGARITHMIC EQUATIONS (DAYS 1 - 14)

In this unit, you will explore the relationship between exponential and logarithmic equations.
You will create and solve equations that model real-world situations.

Lesson/CCSS Standards Lesson Objective

Syllabus and Orientation Review the Student Orientation and Course Syllabus at the
beginning of this course.

Writing and Solving Exponential Create exponential equations and inequalities in one
Equations variable and use them to solve problems.

CCSS.Math.Content.HSA-SSE.A. 1.q,
CCSS.Math.Content.HSA-SSE.A.1.b,
CCSS.Math.Content.HSA-CED.A. 1,
CCSS.Math.Content.HSA-CED.A.3,
CCSS.Math.Content.HSF-IF.B.4,
CCSS.Math.Content.HSF-IF.C.8

Properties of Logarithms Convert between exponential and logarithmic models and

CCSS.Math.Practice.MP.2, use properties to rewrite these models in equivalent forms.

CCSS.Math.Practice.MP.7,

CCSS.Math.Practice.MP.8,

CCSS.Math.Content.HSF-LE.A.4

Clarifying Big Ideas: Balance and  Evaluate misunderstandings about the equal sign and

Properties balance.
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Solving Exponential and Solve exponential and logarithmic equations.
Logarithmic Equations
CCSS.Math.Practice.MP.5,

CCSS.Math.Content.HSA-CED.A.1,
CCSS.Math.Content.HSA-CED.A.3,
CCSS.Math.Content.HSF-LE.A.4

Unit Activity: Exponential and Create and use exponential equations to model situations.
Logarithmic Equations

CCSS.Math.Content.HSA-SSE.A.1.b,
CCSS.Math.Content.HSF-LE.A.4

UNIT 2: EXPONENTIAL AND LOGARITHMIC FUNCTIONS (DAYS 15 - 29)

In this unit, you will analyze key features of exponential and logarithmic functions. You will also
explore sequences and series and how to use them to solve problems.

Lesson/CCSS Standards Lesson Objective

Graphing Exponential Functions Analyze key features of exponential functions algebraically

CCSS.Math.Content.HSA-CED.A.2, and graphically.
CCSS.Math.Content.HSF-IF.C.7.e,
CCSS.Math.Content.HSF-BF.B.3

Modeling Logarithmic Functions  Write logarithmic functions and analyze the key features

CCSS.Math.Content.HSA-CED.A.2, algebraically and graphically.
CCSS.Math.Content.HSF-IF.B.4,

CCSS.Math.Content.HSF-IF.B.5,

CCSS.Math.Content.HSF-IF.C.7.e,

CCSS.Math.Content.HSF-BF.B.3

Clarifying Big Ideas: Algebra Investigate ways to justify solutions. Compare the
Flexibility difference between showing a procedure and showing your
thinking.
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Lesson/CCSS Standards Lesson Objective
Arithmetic and Geometric Determine explicit and recursive functions that model
Sequences arithmetic or geometric sequences.
CCSS.Math.Practice.MP.3,
CCSS.Math.Practice.MP.8,

CCSS.Math.Content.HSA-SSE.A. 1.q,
CCSS.Math.Content.HSA-SSE.A.1.b,
CCSS.Math.Content.HSA-CED.A. 1,
CCSS.Math.Content.HSF-IF.B.4

Geometric Series Derive and use formulas for geometric series to solve
CCSS.Math.Practice.MP.2, problems.
CCSS.Math.Practice.MP.4,

CCSS.Math.Content.HSA-SSE.A.1.q,
CCSS.Math.Content.HSA-SSE.A. 1.b,
CCSS.Math.Content.HSA-SSE.B.4,
CCSS.Math.Content.HSA-CED.A. 1

Unit Activity: Exponential and Compare and use exponential and logarithmic functions to
Logarithmic Functions solve problems.

CCSS.Math.Practice.MP.2,

CCSS.Math.Practice.MP.4,

CCSS.Math.Content.HSA-CED.A.2,
CCSS.Math.Content.HSF-IF.B.4,
CCSS.Math.Content.HSF-IF.B.5,
CCSS.Math.Content.HSF-IF.C.7.e,
CCSS.Math.Content.HSF-IF.C.9
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UNIT 3: RELATIONSHIPS BETWEEN FUNCTIONS (DAYS 30 - 45)

In this unit, you will analyze key features of piecewise functions, build functions consisting of
multiple function types, and compare key features of different functions. You will also explore
approximation techniques and create and solve systems of equations or inequalities.

Lesson/CCSS Standards Lesson Objective
Piecewise Functions Analyze key features of piecewise functions algebraically
CCSS.Math.Content.HSA-CED.A.2, and graphically.

CCSS.Math.Content.HSA-CED.A.3,
CCSS.Math.Content.HSF-IF.B.4,
CCSS.Math.Content.HSF-IF.B.5,
CCSS.Math.Content.HSF-IF.C.7.b

Clarifying Big Ideas: Variables Investigate the power of variables.
and Unknowns

Combining Functions Build functions to model a relationship between quantities

CCSS.Math.Practice.MP.7, in context.
CCSS.Math.Content.HSA-SSE.A.1.q,
CCSS.Math.Content.HSA-CED.A.2,

CCSS.Math.Content. HSF-BF.A.1.b

Comparing Functions Determine and compare key features of functions using

CCSS.Math.Practice.MP.2, multiple representations.
CCSS.Math.Content.HSF-IF.B.6,
CCSS.Math.Content.HSF-IF.C.9

Approximating Solutions Use graphing, tables, and successive approximation to

CCSS.Math.Practice.MP.6, solve equations.

CCSS.Math.Content.HSA-CED.A.2,
CCSS.Math.Content.HSA-REI.D.11

Systems of Equations and Create systems of equations and inequalities and
Inequalities determine the viability of the solutions.
CCSS.Math.Practice.MP.5,

CCSS.Math.Content.HSA-CED.A.3
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In this unit, you will prove the laws of sines and cosines and use them to solve problems. You
will study the unit circle and the graphs of trigonometric functions. You will graph
transformations of trigonometric functions and identify and interpret their key features.

Applying Trigonometric Ratios to

All Triangles

CCSS.Math.Practice.MP.2,
CCSS.Math.Practice.MP.3,
CCSS.Math.Content.HSG-SRT.D.9,
CCSS.Math.Content.HSG-SRT.D.10,
CCSS.Math.Content.HSG-SRT.D. 11

The Unit Circle

CCSS.Math.Practice.MP.4,
CCSS.Math.Practice.MP.8,
CCSS.Math.Content.HSF-TF.A. 1

Key Features of Trigonometric
Functions

CCSS.Math.Practice.MP.4,
CCSS.Math.Content.HSA-CED.A.2,
CCSS.Math.Content.HSF-IF.B.4,
CCSS.Math.Content.HSF-IF.C.7.e,
CCSS.Math.Content.HSF-IF.C.9,
CCSS.Math.Content.HSF-BF.B.3,
CCSS.Math.Content.HSF-TF.A.2

Clarifying Big Ideas: Algebra
Processes

Transforming Trigonometric
Functions

CCSS.Math.Content.HSA-CED.A.2,

CCSS.Math.Content.HSF-IF.C.7.e,
CCSS.Math.Content.HSF-BF.B.3

Prove the laws of sines and cosines and use them to solve
problems.

Use the unit circle to describe and apply radian measure,
arc length, and Pythagorean identities.

Identify key features of trigonometric functions.

Create problems and find solutions, investigate a variety of
solution methods, and re-evaluate misunderstandings
about “the right way” to solve problems.

Graph transformations of trigonometric functions.
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Lesson/CCSS Standards Lesson Objective

Reciprocal Trigonometric Ratios  Graph trigonometric functions.

CCSS.Math.Content.HSF-IF.C.7.e,
CCSS.Math.Content.HSF-IF.C.9

Modeling with Trigonometric Identify and interpret key features of trigonometric
Functions functions in context.
CCSS.Math.Practice.MP.8,

CCSS.Math.Content.HSA-CED.A.2,
CCSS.Math.Content.HSA-CED.A.3,
CCSS.Math.Content.HSF-IF.B.4,
CCSS.Math.Content.HSF-IF.B.5,
CCSS.Math.Content. HSF-TF.B.5

UNIT 5: DATA, SAMPLES, AND MODELING (DAYS 65 - 76)

In this unit, you will explore the purpose and structure of statistics, including random sampling,
experiments, and observational studies. You will compare and determine the validity of
statistical models, construct and analyze fair decisions and strategies based on probability
concepts, and use data to draw conclusions.

Lesson/CCSS Standards Lesson Objective

Understanding Statistics Identify and explain the purpose and structure of statistics
CCSS.Math.Content. HSA-ICA.1, and random sampling and make inferences from sample
CCSS.Math.Content.HSA-IC.B.3, results.

CCSS.Math.Content.HSA-IC.B.4

Surveys, Experiments, and Data  Identify and explain the purposes of randomized sample
CCSS.Math.Practice.MP.3, surveys, experiments, and observational studies.

CCSS.Math.Content.HSA-IC.B.3

Statistical Models Compare statistical models with experimental and
CCSS.Math.Practice.MP.1, observational data.
CCSS.Math.Practice.MP.3,

CCSS.Math.Content.HSA-IC.A. 1,
CCSS.Math.Content.HSA-IC.A.2
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Lesson/CCSS Standards Lesson Objective
Using Probability Models Construct and analyze fair decisions and strategies based
CCSS.Math.Practice.MP.2, on probability concepts and methods.

CCSS.Math.Content.HSA-IC.A.2,
CCSS.Math.Content.HSA-MD.B.6,
CCSS.Math.Content.HSA-MD.B.7

Unit Activity: Data, Samples, and Determine the validity of a specified model, use data to

Modeling draw conclusions, and describe a well-designed study for a
CCSS.Math.Practice.MP.1, situation.
CCSS.Math.Practice.MP.3,

CCSS.Math.Content.HSA-IC.A.2,
CCSS.Math.Content.HSA-IC.B.3,
CCSS.Math.Content.HSA-IC.B.4

UNIT 6: INFERENCES FROM DATA (DAYS 77 - 90)

In this unit, you will fit data to a normal distribution and use mean and standard deviation to
model sample and population statistics. You will also compare treatments in experiments,
evaluate reports based on real-world data, and compute proportions and margin of error.

Lesson/CCSS Standards Lesson Objective

Data and the Normal Fit data to a normal distribution and estimate population
Distribution percentages and area using the normal distribution curve.
CCSS.Math.Practice.MP.1,

CCSS.Math.Practice.MP.4,

CCSS.Math.Content.HSA-ID.A.4,
CCSS.Math.Content.HSA-IC.A.2

Normally Distributed Sample Use mean and standard deviation to model sample and
Means population statistics.

CCSS.Math.Content.HSA-ID.A.4,

CCSS.Math.Content.HSA-IC.B.4

Sample Proportions and Margin  Estimate and compute proportions and margins of error
of Error through random sampling.

CCSS.Math.Practice.MP.1,

CCSS.Math.Practice.MP.6,
CCSS.Math.Content.HSA-IC.B.4
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Evaluating Reports Evaluate reports based on real-world data for accuracy,
CCSS.Math.Practice.MP.3, bias, and validity.

CCSS.Math.Content.HSA-IC.B.4,
CCSS.Math.Content.HSA-IC.B.5,
CCSS.Math.Content.HSA-IC.B.6

Treatments and Significance Compare treatments in experiments and assess when
CCSS.Math.Practice.MP.3, differences between parameters are significant.

CCSS.Math.Content.HSA-IC.B.5

Course Map

You will achieve course level objectives by completing each lesson'’s instruction, assignments,
and assessments. For a detailed look at how the materials meet these objectives, review the
course map for Semester B.
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