
Tutelage Educational Resources 

US Algebra 2 Mathematics Scheme of Work 

1. Linear Functions and Applications
Estimated Lesson Time: 3-6 hours 

Aim: Review and extend the skills of graphing, manipulating, and describing solutions to 
linear functions. Review concepts, such as using multiple representations, inverse, 
constraints, and systems, that are essential for studying polynomial, rational, exponential, 
and logarithmic functions, and trigonometric functions. 

● Features of Linear Functions - Identify features of linear functions from equations,
verbal descriptions, tables, and graphs; Write linear functions that represent
contextual situations; Solve for a desired quantity in a linear function; Find the inverse
of a contextual situation graphically and describe the meaning of the function and its
inverse;

● Systems of Functions and Constraints - Write a system of functions/inequalities for
contextual situations and solve algebraically; Calculate the number of solutions of a
system of equations; Solve a system of three equations in three variables; Identify
the solution to a system of an absolute value equation and a linear function
algebraically and graphically

● Piecewise Functions - Write and evaluate piecewise functions from graphs; Graph
piecewise functions from algebraic representations; Write piecewise functions from
contextual situations

2. Quadratics
Estimated Lesson Time: 3-6 hours 

Aim: Review the features, forms, and representations of quadratic functions and extend to 
include answers in the complex number system. Students will also deepen their 
understanding of solutions of systems of quadratic equations and applications modeled 
with quadratic functions. 
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● Features of Quadratic Functions - Identify features of quadratic functions from
equations and use these features to graph quadratic functions; Identify the
y-intercept and vertex of a quadratic function; Graph quadratic equations on a
graphing calculator; Write a quadratic equation in intercept form by factoring;
Transform a quadratic function in vertex form; Describe the domain, range, and
intervals where the function is increasing and decreasing; Solve quadratic equations
written in vertex form; Complete the square

● Complex Numbers and Imaginary Solutions - Identify solutions that are non-real
from a graph and an equation using the discriminant; Define imaginary and complex
numbers; Add, subtract, and multiply complex numbers

● Applications, Systems, and Inverse with Quadratics - Compare, analyze, and solve
quadratic functions relating to projectile motion; Describe features of quadratic
functions from word problems; Evaluate and use function notation; Identify solutions
to a system of a quadratic function and a linear function graphically and algebraically

3. Polynomials
Estimated Lesson Time: 3-6 hours 

Aim: Develop an understanding of the features of polynomial functions. Analyse polynomial 
functions for degree, end behavior, number, and type of solutions. Introduce the idea of an 
“identity” as well as operate with polynomials. Explore division of polynomials through the 
remainder theorem. 

● Polynomial Features and Graphs - Classify polynomials through degree and leading
coefficient; Graph a polynomial function from a table of values; Identify features of
polynomial functions including end behavior, intervals where the function is positive
or negative, and domain and range of function; Match and compare equations and
graphs of polynomials;  Identify transformations; Sketch polynomial functions

● Operations with Polynomials - Multiply polynomials, identifying factors, degrees, and
number of real roots; Identify features of a polynomial in standard form; Add and
subtract polynomials; Identify degree, leading coefficient, and end behavior of result;
Divide polynomials by binomials; Learn the remainder theorem; Identify and factor
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using difference of two squares; Factor difference and sums of cubes; Explain sums 
and differences of cubes as polynomial identities; Factor polynomials by grouping in 
quartic, cubic, and quadratic functions 

● Polynomial Extensions - Use polynomial identities to determine Pythagorean triples;
Identify the solutions to systems of polynomial functions; Write polynomial functions
from solutions of that polynomial function

4. Rational and Radical Functions
Estimated Lesson Time: 3-6 hours 

Aim: Extend the understanding of inverse functions to functions with a degree higher than 1. 
Alongside this concept, factor and simplify rational expressions and functions to reveal 
domain restrictions and asymptotes. Become fluent in operating with rational and radical 
expressions. 

● Introduction to Rational and Radical Functions and Expressions - Define rational
functions; Identify domain restrictions of rational functions and non-invertible
functions; Graph and transform square root and cubic root functions; Write rational
functions in equivalent radical form and identify domain restrictions of rational and
radical functions; Write radical and rational exponent expressions in equivalent
forms; Add, subtract, multiply, divide and simplify rational expressions

● Features of Rational Functions - Identify asymptotes and removable discontinuities
in a rational function; Identify features of rational functions 1) with equal degrees in
the numerator and the denominator 2) with a larger degree in the denominator than
in the numerator 3) with a larger degree in the numerator than in the denominator;
Describe how to calculate features of these types of rational functions algebraically

● Graphing Rational Functions - Analyze the graph and equations of rational functions
and identify features; Use features of a rational function to identify and construct
appropriate equations and graphs; Describe transformations of rational functions

● Solve Rational and Radical Equations - Solve radical and rational equations and
identify extraneous solutions; Write and solve rational functions for contextual
situations
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5. Exponential Modeling and Logarithms
Estimated Lesson Time: 2-4 hours 

Aim: Build off previous knowledge of exponentials, revisiting exponential functions and 
including geometric sequences and series. Learn that the logarithm is the inverse of the 
exponent and to manipulate logarithmic expressions and equations. Finally, apply their 
knowledge of logarithms to solve problems involving exponential modeling. 

● Modeling with and Interpreting Exponential Functions - Identify, model, and analyze
geometric sequences; Analyze and construct exponential functions; Use exponential
functions to model compounding interest; Define and use e in continuous
compounding situations; Describe the derivation of the formula for the sum of a finite
geometric series and use it to solve problems; Find the sum of an infinite geometric
series

● Definition and Meaning of Logarithms - Describe and evaluate simple numeric
logarithms; Describe logarithms as the inverse of exponential functions and graph
logarithmic functions; Evaluate common and natural logs; Understand and apply the
change of base property to evaluate logarithms; Develop and use the product,
quotient and power properties of logarithms to write equivalent expressions; Solve
equations with logarithms; Use logarithms to solve exponential modeling problems

6. Unit Circle and Trigonometric Functions
Estimated Lesson Time: 2-4 hours 

Aim: Discover trigonometry as both a property of triangles and as a function, providing 
insight on transformations and properties of other functions while offering a new 
perspective on functions through periodicity. 
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● Applied Trigonometric Ratios and the Unit Circle - Sketch sine and cosine graphs and
identify key features; Find values of specific points on the unit circle using geometry;
Evaluate sines and cosines of points at reference angles on the unit circle; Describe
the relationship between the unit circle and tangent; Define and evaluate the
trigonometric functions of tangent, cosecant, secant, and cotangent; Convert
between degrees and radians and evaluate trigonometric functions written in
radians; Evaluate transformations of sine, cosine, and tangent such as 2π−x, π−x, and
π+x

● Graphing Sine, Cosine, and Target - Graph transformations of sine, cosine and
tangent functions; Identify equations and graphs of all six trigonometric functions;
Model contextual situations using trigonometric functions

7. Trigonometric Identities and Equations
Estimated Lesson Time: 4-8 hours 

Aim: Build on trigonometric functions. Develop a foundation for calculus by looking at 
connections between trigonometric functions, particularly by focusing on trigonometric 
identities and equations. 

● Basic Trigonometric Identities and Equivalent Expressions - Derive and verify
trigonometric identities using transformations and equivalence of functions; Derive
and use the Pythagorean identity to write equivalent expressions; Verify
trigonometric identities using Pythagorean and reciprocal identities

● Solve Trigonometric Equations - Find angle measures using inverse trig functions in
right triangles; Analyze inverse trigonometric functions graphically; Solve linear
trigonometric equations algebraically, using substitution and identities; Use inverse
trigonometric functions to solve contextual problems; Solve quadratic trigonometric
equations

● Advanced Identities and Solving Trigonometric Equations - Evaluate expressions
using sum and difference formulas; Solve equations and prove identities using sum
and difference formulas; Derive double angle formulas and use them to solve
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equations and prove identities; Use trigonometric identities to analyze graphs of 
functions 

● Applications and Extensions of Trigonometric Functions - Use the Law of
Sines/Cosines to find missing side lengths and angle measures in acute triangles

8. Probability and Statistical Inference
Estimated Lesson Time: 3-6 hours 

Aim: Focus on Probability and Statistical Inferences. Initially look at Conditional Probability 
and the Rules of Probability, then move onto Normal Distributions and the outcomes of 
random processes repeated over time. Finally, use distributions to make inferences about 
populations based on samples and reason about the relationship between samples and 
populations. 

● Probability - Determine probabilities of mutually exclusive and non-mutually
exclusive event; Calculate conditional probabilities; Determine when events are
independent; Calculate relative frequencies in two-way tables to analyze data and
determine independence

● The Normal Distribution - Describe the center, shape, and spread of distributions;
Derive and calculate population percentages based on a normal distribution of data;
Use z−scores to identify population percentiles

● Sampling and Margin of Error - Describe and compare statistical study methods; Use
multiple random samples to estimate a population mean or proportion and verify the
validity of the sampling method by analyzing the means and standard errors of
samples; Calculate and describe the margin of error in context and use
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Aim: Introduce the calculus topics of limits, continuity, and derivatives, provides a 
foundation in the skill of thinking and reasoning about the infinitely small and the infinitely 
large. Provide confidence when working with piecewise functions, finding finite and infinite 
limits of various types of functions, both graphically and algebraically. 

● Limits, Continuity and Derivatives - Graph, write, and evaluate linear piecewise 
functions; Use interval and function notation to describe the behavior of piecewise 
functions; Sketch a slope graph from a linear piecewise function; Find limits on a 
function given graphically; Define continuity of functions and determine whether a 
function is continuous on a particular domain; Write and evaluate piecewise functions 
algebraically and graphically using parent functions; State and evaluate limits 
algebraically; Evaluate infinite limits and limits at infinity; Sketch functions given limits 
and continuity requirements

Estimated Total Time: 25-50 hours 

9. Limits and Continuity

Estimated Lesson Time: 2-4 hours 




