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Math 115 Syllabus (SUMMER 2022 revision) 

By: Elementary Courses Committee 

Textbook: Intermediate Algebra by Aufmann & Lockwood, 9th Edition 

 

 

 

This course satisfies the Mathematical and Quantitative Reasoning (MQR) requirement of the 

Pathways General Education Required Core. Below is the Learning Outcomes that all MQR courses 

satisfy: 

 

MQR 1: Interpret and draw appropriate inferences from quantitative representations, such as 

formulas, graphs, or tables. 

MQR 2: Use algebraic, numerical, graphical, or statistical methods to draw accurate 

conclusions and solve mathematical problems. 

MQR 3: Represent quantitative problems expressed in natural language in a suitable 

mathematical format. 

MQR 4: Effectively communicate quantitative analysis or solutions to mathematical problems 

in written or oral form. 

MQR 5: Evaluate solutions to problems for reasonableness using a variety of means, including 

informed estimation. 

MQR 6: Apply mathematical methods to problems in other fields of study. 
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● Students have the options of either purchasing the loose-leaf format of the textbook, bundled with an Enhanced 

WebAssign* Printed Card Access, or an Enhanced WebAssign Instant Access code with an eBook. The 

electronic option is the cheaper of the two. 

 

● Instructors are expected to use WebAssign for homework assignments. Students tend to complete the homework 

if it is counted for part (more than 5%) of their final grade. WebAssign homework should be designed by each 

instructor, to assess their students regularly. Careful selection, and a reasonable amount, of homework exercises 

are encouraged. Each assignment should align with the objectives for each lesson. 

  

● Although a graphing calculator is not mandated for this course, students own them. Wherever possible, 

instructors may help students to become familiar with, and gain confidence from using, the graphing calculator. 

The Department approves the use of a TI 83 or 84. The authors of the textbook offer suggestions integrating the 

graphing calculator into the course (see Integrating Technology).  

 

● When creating an assignment/assessment tool, consider the course objectives.  

  

● Three in-class exams, throughout the semester, are recommended. Time may be set aside for review sessions, 

inside or outside of the classroom. Instructors must pay keen attention to the pacing of the course.      

  

● Instructors should ensure that students understand the core concepts, before class time is spent covering too 

many problems with high levels of difficulty. The idea is quality over quantity and difficulty. 

 

● Discuss common errors and misconceptions. Give students opportunities to discuss and dispel these errors. 

  

● Where appropriate, instructors should offer both algebraic and geometric meanings. For example, students 

should be able to solve a system of 2x2 linear equations algebraically, and define the solution as the point where 

the graphs of the equations intersect.  

 

● Instructors should provide opportunities for students to demonstrate that they have achieved the objectives for 

each lesson. The authors include very helpful PREP TESTs, INSTRUCTOR NOTEs, IN-CLASS EXAMPLES, 

and QUICK QUIZ. Use the list of objectives below as a guide for lesson planning and creating assessments. 

Consider these objectives as a laundry list of things students should be able to do upon completion of Math 115. 

Instructors may provide students with a list of objectives as a way to prepare for each exam.  

 

● Students must receive a course syllabus. See Suggestions for an Effective Syllabus on the QC Provost’s 

Webpage.  

 

● Omit discussions about complex numbers. Any such solutions should be described as non-real numbers. 

 

● See attached suggested scheduled.  

 

* Enhanced WebAssign is an online learning program that includes problems from the text, tutorial videos, and ebook.  

Students receive immediate feedback on their work and have the option to try different versions of the same problem for 

additional practice.  Tutorial resources such as Master It and Watch It provide step by step guidance to help students 

solve problems.  Chat About It gives students 300 minutes of 24/7 tutorial assistance with their homework. 

 

Review: 

Instructors should use the first week to assess students’ prerequisite knowledge. It may be helpful to create a 

worksheet to review prerequisite knowledge. Chapters 1 and 2 contain such material. Encourage students who 

struggle with prerequisite material to get assistance outside of the classroom (tutoring, online resources). 
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● Operations with fractions 

● Operations with integers 

● Order of operations 

● Define and identify sets of real numbers (Discuss interval notation) 

● Simplifying expressions/combine like terms  

● Definition of exponent 

● Solve equations in one variable 

● Solve inequalities in one variable 

● Evaluate an expression when a number is given 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

COURSE OBJECTIVES  

 

By the end of the course, students should be able to: 

 

CHAPTER 3: LINEAR FUNCTIONS IN TWO VARIABLES 

 Section 3.1 

● Determine the distance between two points in the coordinate plane (length of a line segment) 

● Determine the midpoint of a line segment given two points. 

 

 Section 3.2  

● Define function 

● Evaluate a function 

● List the ways that a function may be represented 

● Determine the domain and range of a function represented as a set of ordered pairs/table 

● Determine whether a relation (set of ordered pairs/table, equation, graph) represents a function 

● Identify the dependent and independent variables in a function 

● Use function notation to represent and evaluate a function 

● Recognize 𝑓(𝑥) as the value of the function at 𝑥; 𝑦 =  𝑓(𝑥) 

● Use the vertical line test to determine whether a graph represents a function (help students to make a 

connection between repeated x-values in a set of ordered pairs, and the vertical line test). 

NOTE: Students will learn to sketch the graph of functions (linear and quadratic) in the respective sections 

covered in the text. 

 

Section 3.3  

● Define the graph of a function 

● Identify the equation of a linear function in the form  𝑓(𝑥) = 𝑚𝑥 +  𝑏, 𝑦 =  𝑚𝑥 +  𝑏 

● Discuss/state the domain and range of a linear function (interval notation) 
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● Sketch the graph of a linear function by plotting points 

● Identify the equation of a linear function in the form 𝐴𝑥 +  𝐵𝑦 =  𝐶 

● Write the equation of a linear function in the form 𝑦 =  𝑚𝑥 +  𝑏, given the form 𝐴𝑥 +  𝐵𝑦 =  𝐶 

● Sketch the graph of a linear function in the form 𝐴𝑥 +  𝐵𝑦 =  𝐶 

● Identify 𝑦 =  𝑏 as a function, whose graph is a horizontal line 

● Sketch the graph of the constant function, 𝑦 =  𝑏, (𝑏 = constant) 

● Sketch the graph of 𝑥 =  𝑎 (𝑎 = constant) 

● Explain why 𝑥 =  𝑎 is not a function 

● Define the 𝑥- and 𝑦-intercepts of a function 

● Determine the 𝑥- and y-intercepts of a function, and write the coordinates of these points 

● Use the intercepts to sketch the graph of a linear function 

● Define the term zero of a function 

● Determine the zero of a linear function 

● Solve application problems involving linear functions 

 

Section 3.4 Slope of a Straight Line  

● Define slope of a linear function  

● Determine the slope of a linear function 

● Discuss the nature of a slope (positive, negative, zero, undefined = no slope) 

● Interpret the meaning of slope in an application 

 

 Section 3.5 Finding Equations of Lines  

● Determine the equation of a line given a point and the slope/information about its slope 

● Determine the equations of a line given two points  

● Write and solve mathematical models that can be represented with linear functions 

  

 Section 3.6 Parallel and Perpendicular Lines 

● Use slopes to determine whether lines are parallel or perpendicular 

● Determine the equation of parallel/perpendicular lines 

 

 

CHAPTER 4 SYSTEMS OF LINEAR EQUATIONS  

 Section 4.1, 4.2, 4.4 Solving Systems of Linear Equations  

● Define the solution of a system of two linear equations as the intersection point of the graphs of the 

equations.  

NOTE: Instructors may show students (using calculator technology) that a system of two linear 

equations may be solved graphically. Students should see that the solution is a point with coordinates 

(x, y). This may avoid the common mistake of writing only the x- or y-value as the solution. 

● Describe the three possibilities for solutions for a system of two linear equations 

● Solve a system of two linear equations using the substitution method  

● Solve a system of two linear equations using the addition/elimination methods 

● Identify the most effective method to solve a given system of two linear equations (substitution vs. 

addition/elimination) 

  NOTE: Omit solving a system of three linear equations. 

● Solve an application involving a system of two linear equations 

CHAPTER 5 POLYNOMIALS 

 Section 5.1 Exponents  

● Describe m in the expression, 𝑎𝑚 , as m factors of a  

● Define monomial (may have to review the definition of integers). 
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● Multiply monomials (law of exponents) 

  NOTE: Show students why 𝑎𝑚 ∗ 𝑎𝑛 = 𝑎𝑚+𝑛 and for other laws of exponents 

● Divide monomials 

● Define 𝑎−𝑛 as 
1

𝑎𝑛  (use examples and law of exponents for dividing monomials to explain this concept) 

● Simplify expressions with negative exponents  

NOTE: Avoid telling students that “to make a negative exponent positive, just move it up or down to the 

denominator or numerator (respectively). This leads to misconceptions involving negative coefficients. 

Show students why, for example, 2𝑥−2 = 2 ∗ (
1

𝑥2 ) =
2

𝑥2 

 

 Section 5.2  Introduction to Polynomial Functions  

● Define the term polynomial (NOTE: Students will have to review the definition of monomials) 

● Determine whether an expression represents a polynomial 

● Define binomial, trinomial 

● Define degree of a polynomial 

● Determine the degree of a polynomial (linear, quadratic, and cubic functions) 

● Define and identify the leading coefficient of a polynomial (NOTE: students often think that the leading 

coefficient is the coefficient of the first term. Include examples where the polynomial is not written in 

standard form). 

● Define and identify the constant term in a polynomial function 

● Evaluate a polynomial, 𝑃(𝑥) for a given value of 𝑥 

● Add and subtract polynomial functions  

● Multiply a polynomial by a monomial 

 

 Section 5.3 Multiplication of Polynomials 

● Multiply polynomials using the Distributive Property  

NOTE: Students have been introduced to “FOILING” for multiplying a binomial by a binomial. 

Instructors should show students how to multiply polynomials with any number of terms. 

 

 Section 5.4 Division of Polynomials 

● Divide a polynomial by a monomial 

NOTE: Review laws of exponents for dividing powers. Discuss the misconception that 
2𝑥

2𝑥
 =  0. Avoid 

using the word “cancel” to mean “divide.” Students confuse cancelling in addition with cancelling in 

division. 

● Divide polynomials using long division 

 

 Section 5.5 Introduction to Factoring 

● ‘Factor out’ the greatest common factor (including binomial factor) from a polynomial 

● Factor by grouping 

 

 Section 5.6 Factoring Trinomials 

● Factor trinomials of the form 𝑥2 + 𝑏𝑥 + 𝑐 

● Factor trinomials of the form 𝑎𝑥2 + 𝑏𝑥 + 𝑐, 𝑎 ≠ 1 

NOTE: Students should encounter prime polynomials, and explain why a polynomial is prime. 

 

 Section 5.7 Special Factoring 

● Factor the difference of two perfect squares or a perfect square trinomial 

● Factor the sum or difference of two perfect cubes 

● Factor a polynomial that is in quadratic form 
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● Factor a polynomial completely 

 

 Section 5.8 Solving Equations by Factoring 

● Use factoring and the Zero Product Property to solve an equation 

NOTE: Help students to identify the solutions of 𝑎𝑥2 + 𝑏𝑥 + 𝑐 = 0, 𝑎 ≠ 0 as the roots/zeros/x-

intercepts of the quadratic function. Explain why the Zero Product Property is used to solve equations 

by factoring. Discuss the common error where students divide an equation by x to solve for x. For 

example: That𝑥2 − 𝑥 = 0 ⇒ 𝑥2 = 𝑥 ⇒ 𝑥 = 1 is very common when students solve such equations. 

● Solve applications involving quadratic equations  

 

 

CHAPTER 6 RATIONAL EXPRESSIONS 

 Section 6.1 Simplifying Rational Expressions 

● Define and identify a rational function 

● Define domain of a rational function 

● Determine the domain of a rational function 

● Evaluate a rational function 

● Simplify a rational function 

NOTE: Avoid saying “cancel” in place of “divide.” Demonstrate for students that common factors 

divide and the result is 1, not 0. Discuss common errors such as  
𝑥+1

𝑥+2
=

1

2
  and while  

𝑥+1

𝑥+1
= 1  it’s not 

because the x in the numerator and denominator “cancel out.” 

  

 Section 6.2 Multiplication and Division of Rational Expressions 

● Multiply rational expressions 

● Divide rational expressions 

 

 Section 6.3 Addition and Subtraction of Rational Expressions 

  NOTE: It is helpful to review addition and subtraction of fractions (arithmetic) 

● Add and subtract rational expressions  

NOTE: Remind students that it is incorrect to divide out factors/terms that are not multiplied, but added 

or subtracted. 

 

 Section 6.4 Complex Fractions 

● Simplify complex rational expressions 

  NOTE: Exercise 47 is a helpful example for students going to calculus 

 

 Section 6.6 Rational Equations 

● Solve rational equations 

NOTE: Review solving proportions, and “cross multiplying.” The method of “clearing denominators” 

must be introduced with care. Students often apply this method when they need to combine rational 

expressions, that are not equations. 

 

 

 

 

CHAPTER 7 EXPONENTS AND RADICALS 

 Section 7.1  Rational Exponents and Radical Expressions 

● Define 𝑎1/𝑛 as the nth root of a  

● Simplify expressions with rational exponents 
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● Write expressions with fractional exponents as radical expressions and vice versa 

● Simplify radical expressions that are roots of perfect powers 

  NOTE: Explain why the even root of a negative number is not real. 

  

 Section 7.2 Addition and Subtraction of Radical Expressions 

● Simplify radical expressions that are not roots of perfect powers (Product Property of Radicals) 

● Add and subtract radical expressions 

 

 Section 7.3 Multiplication and Division of Radical Expressions 

● Multiply radical expressions 

● Divide radical expressions 

● Rationalize a radical expression 

NOTE: In calculus, sometimes students need to rationalize a numerator. It is important that they are not 

made to believe that rationalizing is for denominators only. 

 

 Section 7.4 Solving Equations Containing Radical Expressions 

● Define a radical equation 

● Solve a radical equation 

NOTE: Students will benefit from a discussion that √𝑎 is the positive square root of a. Also, while it is 

true that if 𝑎 =  𝑏, then 𝑎𝑛 = 𝑏𝑛, the converse is not always true.  

 

 

CHAPTER 8 QUADRATIC EQUATIONS 

Section 8.1 Solving Quadratic Equations by Factoring or by Taking Square Roots 

● Solve quadratic equations by taking square roots (Discuss this common error 𝑥2 = 3𝑥 − 2 ⇒ 𝑥 =

√3𝑥 − 2) 

  

Section 8.2 Solving Quadratic Equations by Completing the Square and by Using the Quadratic 

Formula 

● Solve quadratic equations by completing the square 

● Solve the equation 𝑎𝑥2 + 𝑏𝑥 + 𝑐 = 0 by completing the square to derive the Quadratic Formula 

● Solve quadratic equations using the Quadratic Formula 

NOTE: Students should use the calculator to write an approximate number for irrational roots. They 

may round the number to one or two decimal places. It will help them to visualize these solutions as real 

numbers on the number line. 

● Use the discriminant to determine the nature of the roots 

 

 Section 8.3 Solving Equations that are Reducible to Quadratic Equations 

NOTE: Students should have seen some of these types of questions earlier. Instructors may 

briefly review some of these kinds of questions.   

 

 

 

 

 

CHAPTER 9 FUNCTIONS AND RELATIONS 

 Section 9.1 Properties of Quadratic Functions 

NOTE: This is a basic introduction to parabolas. Students will learn more about the algebra of 

quadratic functions in precalculus. 
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● Define and identify the characteristics of a parabola 

○ Vertex, axis of symmetry, coordinates of the minimum/maximum point, 

minimum/maximum value 

● Determine the x- and y-intercepts of the parabola (discuss the possible number of x- and y-

intercepts of a parabola). 

 

 

CHAPTER 11 CONIC SECTIONS 

 Section 11.2 The Circle 

● Define circle 

● Derive the formula for the standard form of the equation of a circle, using the Distance Formula  

● Write the equation of a circle given its center and radius 

 

 

------------------------------------------------------------------------------------------------------------------------------------------------ 

SUGGESTED SCHEDULE 

 

Week Sections Comments/Suggestions 

1 Review  

  

Review should be limited to the first week of classes. Instructors may create a 

handout with a set of questions to guide the review and give students a sense of 

the prerequisite material for the course. 

2 3.1, 3.2  

3 3.3 – 3.5  

4 4.1, 4.2, 4.4   

5 5.1 – 5.4  

6 Review, Exam 1  

7 5.5 – 5.8   

8 6.1, 6.2, 6.3  

9 6.4, 6.6 It may be helpful for students to review solving proportions, covered in 6.5 

10 Review, Exam 2  

11 7.1 – 7.4  

12 8.1 – 8.3  

13 9.1, 11.2  

14 Review, Exam 3  

15 Cumulative Review 

Review for Final 

  

 


