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Course Outcome Summary 

Course Information: Algebra 2 

Description: Topics for this course include a review of Algebra 1 topics, solving 

equations, solving linear systems, matrices, functions (linear, 

rational, polynomial, logarithmic and exponential), properties and 

applications of logarithms and exponentials and trigonometry. 

There is a strong emphasis on problem solving techniques with 

exposure to many types of non-typical problems. Students should 

follow this course with either pre-calculus or statistics for a well-

rounded experience in mathematics. Most four-year colleges 

require Algebra 1, Geometry and Algebra 2 for admission. The 

graphing calculator and computer are used extensively in Algebra 

2.  

Instruction Level: 10-12 

Total Credits: 2.0 

Prerequisites: Algebra 1, Geometry (grade of C or better strongly recommended) 

Textbooks:  none  

Course Standards: 

 Write/solve word problems (equations and inequalities) containing rates, proportions, 

percentages 

 Manipulate expressions and equations 

 Solve linear inequalities when the method involves reversing the inequality sign 

 Match linear inequalities with their graphs on the number line 

 Relate a graph to a situation, describe in terms of faster or slower change 

 Interpret and use information from graphs in coordinate plane 

 Solve absolute value equations 

 Use properties of parallel and perpendicular lines to determine the equation of a line or 

coordinates of a point 

 Solve systems of two linear equations 

 Use relations involving addition/subtraction and scalar multiplication of matrices 

 Solve quadratic equations 

 Multiply two complex numbers 

 Recognize special characteristics of parabolas 

 Given an equation or function, find an equation or function whose graph is a translation 

by specified amounts in the horizontal and vertical directions 

 Add, subtract, multiply polynomials 

 Apply the remainder theorem for polynomials that P(a) is the remainder when P(x) is 

divided by (x - a) 
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 Evaluate composite functions at integer values 

 Apply that the square root of an integer is rational only if that integer is a perfect square 

 Apply properties of rational exponents 

 Simplify problems involving positive integer exponents 

 Use the Pythagorean Theorem 

 Exhibit knowledge of logarithms 

 Build functions for relations that are inversely proportional 

 Apply properties of 30-60-90, 45-45-90, similar, and congruent triangles 

 Apply basic trig ratios to solve right-triangle problems 

 Use relationships among angles, arcs, and distances in a circle 

 Use trigonometric concepts and basic identities to solve problems 

 

Unit 

1. Solving Equations and Inequalities  

2. Linear Equations and Functions  

3. Systems of Equations  

4. Matrices 

5. Quadratics 

6. Polynomials 

7. Exponents 

8. Logarithms 

9. Rational Expressions 

10. Trigonometry 

 

Unit Outlines 

1. Solving Equations and Inequalities 

Standards:   

 Write/solve word problems (equations and inequalities) containing rates, proportions, 

percentages 

 Manipulate expressions and equations 

 Solve linear inequalities when the method involves reversing the inequality sign 

 Match linear inequalities with their graphs on the number line 

Essential Question: 

Students will be able to answer the question(s): 

 How do I rewrite an equation or inequality to solve for a given variable? 

 How do I solve linear equations and inequalities? 

 How do I create an equation or inequality from given information? 
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Essential Knowledge: 

Review (Level 1) – Students can: 

 Solve 1-step proportions/rates/percentages 

 Evaluate expressions and equations 

 Solve inequalities that does not involve reversing the inequality sign 

 Match simplified inequalities to their graphs on the number line 

Focus (Level 2 & 3) – Students can: 

 Solve word problems containing several rates, proportions or percentages 

 Manipulate expressions and equations 

 Solve linear inequalities when the inequality when the method involves reversing the 

inequality sign 

 Match linear inequalities with their graphs on the number line 

 Build functions and write expressions, equations, and inequalities for common algebra 

settings 

 Manipulate expressions and equations with higher algebraic properties 

 Solve linear inequalities where the inequality sign is reversed in real-life situation 

 Match linear inequalities with their graph based on real-life applications 

Secondary (Level 4) – Students can: 

 Solve real-life problems containing rates, proportions, and percentages 

 Manipulate expressions and equations involving real-life situations 

 Create and solve linear inequalities where the inequality sign is reversed in real-life 

situation 

 Match linear inequalities with their graph based on multiple real-life applications 

 

2. Linear Equations and Functions 

Standards:   

 Relate a graph to a situation, describe in terms of faster or slower change 

 Interpret and use information from graphs in coordinate plane 

 Solve absolute value equations 

 Use properties of parallel and perpendicular lines to determine the equation of a line or 

coordinates of a point 

Essential Question: 

Students will be able to answer the question(s): 

 What does slope tell you? 

 How can you tell if two lines are parallel, perpendicular, or neither? 

 How do you solve absolute value equations? 
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Essential Knowledge: 

Review (Level 1) – Students can: 

 Understand rate of change 

 Understand what information can be derived from a linear graph 

 Understand absolute value 

 Understand properties of parallel and perpendicular lines 

Focus (Level 2 & 3) – Students can: 

 Relate a graph to a situation described in terms of faster change 

 Interpret and use information from graphs in coordinate plane 

 Evaluate expressions involving absolute value  

 Use properties of parallel and perpendicular lines to determine the equation of a line or 

coordinates of a point 

 Order the graphs by their slopes 

 Interpret and use information from graphs of non-linear equations 

 Solve absolute value equations 

 Create the equation of a line parallel or perpendicular to a given line 

Secondary (Level 4) – Students can: 

 Order graphs based on their real-life situations 

 Interpret and use information from graphs of non-linear equations in applied problems 

 Solve absolute value equations involving applications 

 Create the equation of a line parallel or perpendicular to a given line in a real-life 

application 

 

3. Systems of Equations 

Standards:   

 Solve systems of two linear equations 

Essential Question: 

Students will be able to answer the question(s): 

 What are the methods of solving systems of equations? 

 How do I determine the best method to solve a specific system of equations? 

 How do I solve systems of equations? 

Essential Knowledge: 

Review (Level 1) – Students can: 

 Solve a system by finding the intersection on a graph 
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Focus (Level 2 & 3) – Students can: 

 Solve systems of two linear equations 

 Solve system of linear equations by best method 

Secondary (Level 4) – Students can: 

 Solve system of linear equations of real-life situations 

 

4. Matrices 

Standards:   

 Use relations involving addition/subtraction and scalar multiplication of matrices 

Essential Question: 

Students will be able to answer the question(s): 

 What is a matrix? 

 How do I use matrices to solve problems? 

Essential Knowledge: 

Review (Level 1) – Students can: 

 Understand the properties of a matrix 

Focus (Level 2 & 3) – Students can: 

 Use relations involving addition/subtraction and scalar multiplication of matrices 

 Use expression in the matrix calculations 

Secondary (Level 4) – Students can: 

 Use add/subtract and scalar multiplication of matrices involving real-life situations 

 

5. Quadratics 

Standards:   

 Solve quadratic equations 

 Multiply two complex numbers 

 Recognize special characteristics of parabolas 

 Given an equation or function, find an equation or function whose graph is a translation 

by specified amounts in the horizontal and vertical directions 

Essential Question: 

Students will be able to answer the question(s): 

 What are characteristics of quadratic graphs? 

 How do I solve quadratic equations? 
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Essential Knowledge: 

Review (Level 1) – Students can: 

 List the possible ways to solve a quadratic equation 

 Define a complex number 

 Define characteristics of parabola 

 Define horizontal and vertical shifts 

Focus (Level 2 & 3) – Students can: 

 Solve quadratic equations by a given method 

 Multiply two complex number 

 Identify characteristics of a parabola from an equation 

 Apply an individual shift to an equation 

 Solve quadratic equations by method of choice  

 Create a quadratic with certain characteristics 

 Identify an equation from a graph of a parabola 

 Apply multiple shifts to an equation 

Secondary (Level 4) – Students can: 

 Solve quadratic equations in real-life situations 

 Rationalize a denominator containing a complex number 

 Apply characteristics of parabolas to real-life situations 

 Apply shifts of a function to real-life situations 

 

6. Polynomials 

Standards:   

 Add, subtract, multiply polynomials 

 Apply the remainder theorem for polynomials that P(a) is the remainder when P(x) is 

divided by (x - a) 

Essential Question: 

Students will be able to answer the question(s): 

 What is a polynomial? 

 How do I add, subtract, multiply or divide polynomials? 

 How do I apply polynomials to real-world problems? 

Essential Knowledge: 

Review (Level 1) – Students can: 

 Understand the Distribution property 

 Understand function notation 
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Focus (Level 2 & 3) – Students can: 

 Add, subtract, multiply polynomials 

 Apply the remainder theorem for polynomials that P(a) is the remainder when P(x) is 

divided by (x - a) 

 Create the polynomials that will be  added, subtracted, and multiplied   

 Be able to synthetically divide polynomials 

Secondary (Level 4) – Students can: 

 Add, subtract, multiply polynomials involving real-life applications 

 Apply the remainder theorem to real-life situation (ex. Volume of a box) 

 

7. Exponents 

Standards:   

 Evaluate composite functions at integer values 

 Apply that the square root of an integer is rational only if that integer is a perfect square 

 Apply properties of rational exponents 

 Simplify problems involving positive integer exponents 

 Use the Pythagorean Theorem 

Essential Question: 

Students will be able to answer the question(s): 

 What is simplest radical form? 

 How does reducing a radical compare to reducing a fraction? 

 What is a composite function? 

Essential Knowledge: 

Review (Level 1) – Students can: 

 Define composite functions 

 Identify perfect squares 

 Define rational exponents 

 Define exponent properties 

 Be able to state the Pythagorean theorem 

Focus (Level 2 & 3) – Students can: 

 Evaluate expressions when given integers as input values 

 Rewrite square roots of irrational numbers in simplest radical form 

 Apply properties of rational exponents 

 Simplify expressions using exponent properties 

 Use the Pythagorean Theorem to find real number answer 

 Evaluate composite functions at integer values 

 Simplify a radical by rationalizing the denominator 
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 Simplify expression with rational exponents 

 Multiply, divide expressions using scientific notation 

 Use the Pythagorean theorem to find complex numbers 

Secondary (Level 4) – Students can: 

 Evaluate composite functions at integer values from real-life situations 

 Solve application problems with answer expressed in exact radical form 

 Apply properties of rational exponents to real-life situations 

 Solving real-life problems involving scientific notation 

 Use the Pythagorean Theorem to solve real-life applications 

 

8. Logarithms 

Standards:   

 Exhibit knowledge of logarithms 

Essential Question: 

Students will be able to answer the question(s): 

 What is a logarithm? 

 How do I solve a logarithmic equation? 

Essential Knowledge: 

Review (Level 1) – Students can: 

 Define a logarithm 

Focus (Level 2 & 3) – Students can: 

 Exhibit knowledge of logarithms 

 Solve equations using logarithms 

Secondary (Level 4) – Students can: 

 Apply logarithms to real-life situations (half-life; law of cooling; growth/decay) 

 

9. Rational Expressions 

Standards:   

 Build functions for relations that are inversely proportional 

Essential Question: 

Students will be able to answer the question(s): 

 What is a rational expression? 

 How do I solve rational equations? 
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Essential Knowledge: 

Review (Level 1) – Students can: 

 Define rational expressions 

Focus (Level 2 & 3) – Students can: 

 Perform operations with rational expressions 

 Solve rational equations 

Secondary (Level 4) – Students can: 

 Apply and solve rational equations to real-life situations 

 

10. Trigonometry 

Standards:   

 Apply properties of 30-60-90, 45-45-90, similar, and congruent triangles 

 Apply basic trig ratios to solve right-triangle problems 

 Use relationships among angles, arcs, and distances in a circle 

 Use trigonometric concepts and basic identities to solve problems 

Essential Question: 

Students will be able to answer the question(s): 

 What are sine, cosine, and tangent? 

 How do I apply trigonometric properties to solve problems? 

Essential Knowledge: 

Review (Level 1) – Students can: 

 Know relationships among the sides of special triangles 

 Define sine, cosine, tangent ratios 

 Define relationships among angles, arcs, and distances in a circle 

 Define basic trig identities 

Focus (Level 2 & 3) – Students can: 

 Apply properties of 30-60-90, 45-45-90, similar, and congruent triangles 

 Apply basic trigonometric ratios to find a missing side or angle in a right-triangle. 

 Use relationships among angles, arcs, and distances in a circle 

 Use trig concepts and basic identities to find missing sides and angles 

 Find all the sides of 30-60-90, 45-45-90, given one side 

 Apply basic trigonometric ratios to solve right-triangle problems 

 Find distances and angles in a circle 

 Use trig concepts and basic identities to solve problems 
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Secondary (Level 4) – Students can: 

 Apply the properties of special right triangles to real world problems 

 Apply basic trigonometry ratios to solve real world problems. 

 Use circle relationships to solve applied problems 

 Apply trigonometric concepts and basic identities to solve real world problems 


