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Chapter 3: Quadratic, Piecewise-Defined, and Power Functions 
 
Chapter 3 Algebra Toolbox 
 

Learning Outcomes and Notes Examples 

Simplify expressions containing exponents. 

Evaluate expressions containing absolute values. 

 
Evaluate expressions containing radicals. 
Simplify expressions containing radicals. 

 
Rewrite radical expressions using rational exponents. 
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Identify characteristics of polynomials. 
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Perform operations on polynomials. 

 

 

 
Factor polynomials. 

 
Answer questions involving complex numbers. 
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3.1 Quadratic Equations; Parabolas 
 

Learning Outcomes and Notes Examples 

Describe characteristics of the graph of a quadratic function. 
 

 

 

Graph quadratic functions in a given viewing window. 
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Write the equation of a quadratic function given a graph or points 
on the graph. 
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Find the coordinates of the vertex and graph quadratic functions. 

 

 

 

 
Use the graph of a quadratic function to estimate the x-intercepts. 
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Solve applications involving quadratic functions. 

 
Answer interactive figure questions involving 
increasing/decreasing functions. 
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Answer interactive figure questions involving quadratic function 
graphs. 
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3.2 Solving Quadratic Equations 
 

Learning Outcomes and Notes Examples 

Solve quadratic equations using factoring. 
 
See the handout on the AC Method! 

 
Find x-intercepts algebraically. 

 
Solve quadratic equations and find x-intercepts graphically. 
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Solve quadratic equations using the square root method. 
 

 
 

Solve quadratic equations by completing the square. 

 
Solve quadratic equations using the quadratic formula. 
 

 

 

 

Solve quadratic equations having complex solutions. 
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Use the discriminant to determine the number of solutions of a 
quadratic equation. 
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Solve applications involving quadratic equations. 

 

 
 
3.3 Power and Root Functions 
 

Learning Outcomes and Notes Examples 

Identify power functions and describe characteristics of power 
functions. 
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Graph power functions. 

 
Solve equations involving integer exponents. 
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Solve equations involving rational exponents. 

 
Solve direct variation problems involving power functions. 
 

 
 

Solve applications involving power functions. 
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3.4 Piecewise-Defined Functions and Absolute Value Functions 
 
Learning Outcomes and Notes Examples 

Evaluate piecewise-defined functions. 

 

 
Graph piecewise-defined functions. 
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Solve absolute value equations. 
 

 

 

 
Solve applications involving piecewise-defined functions. 

 
 

3.5 Quadratic and Power Models 
 

Learning Outcomes and Notes Examples 

Find the quadratic function whose graph contains specified points. 
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Solve applications involving quadratic and power models. 
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Identify quadratic functions given a table of function values. 

 
Find linear, quadratic, or power functions that model data in a 
table. 
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Chapter 4: Additional Topics with Functions 
 
Chapter 4 Algebra Toolbox 
 

Learning Outcomes and Notes Examples 

Identify the domain and range of a given type of function. 

 

 
Determine over what intervals a function is increasing or 
decreasing. 

 
Determine if a function is increasing or decreasing over given 
intervals. 

 
Identify a function from its equation and graph it. 
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Determine if a given graph represents a function. 

 

   
 
4.4 Additional Equations and Inequalities 
 

Learning Outcomes and Notes Examples 

Solve radical equations. 
 

 

 

Solve equations with rational powers. 
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Solve equations that are in quadratic form. 
 

 

 

 

Solve quadratic inequalities. 
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Solve power inequalities. 
 

  

Solve absolute value inequalities. 
 

 

 

Solve applications involving additional equations and inequalities. 
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Answer interactive figure questions involving polynomial 
inequalities. 

 

 
 

Chapter 6: Higher-Degree Polynomial and Rational Functions 
 
Chapter 6 Algebra Toolbox 
 

Learning Outcomes and Notes Examples 

Identify the degrees and leading coefficients of polynomials. 

 
Factor higher-degree polynomials completely.  

 
Simplify rational expressions.  

 



25 

Multiply and divide rational expressions. 

      
 

  
 

 
Add and subtract rational expressions. 

    

 
Simplify complex fractions. 

 
Divide polynomials using long division. 
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Add and subtract complex numbers. 

 
Multiply and divide complex numbers. 

 
 
6.1 Higher-Degree Polynomial Functions 
 

Learning Outcomes and Notes Examples 

Graph cubic functions. 
 

 



27 

 
Graph quartic functions. 
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Identify the degree, coefficient, and intercepts of graphs of higher-
degree polynomial functions. 
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Identify the graphs of higher-degree polynomial functions.  
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Identify the degree, coefficient, and intercepts of equations of 
higher-degree polynomial functions. 

 

 

 
Solve applications involving higher-degree polynomial functions. 
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Find local minima, local maxima, absolute minima, and absolute 
maxima of polynomial functions. 

 
 
6.2 Modeling with Cubic and Quartic Functions 
 

Learning Outcomes and Notes Examples 

Find cubic and quartic models for data in tables. 

 

 
Determine the most appropriate model for data. 
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Model and apply data with cubic functions. 
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Model and apply data with quartic functions. 

 
 
6.3 Solution of Polynomial Equations 
 

Learning Outcomes and Notes Examples 

Solve factored polynomial equations. 
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Solve polynomial equations using factoring. 

 
Solve polynomial equations using factoring by grouping. 

 

 
Solve polynomial equations using the root method. 
 

 

 

 
Solve and factor polynomial equations using a graph. 
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Solve applications involving polynomial equations and factoring. 

 
Answer questions involving the volume of a box. 
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