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COURSE NUMBER: MATH 1150	COURSE TITLE: Precalculus

INSTRUCTOR:	CONTACT:
CREDITS: 6	CLASS/CONTACT HOURS PER WEEK: 6

PREREQUISITES: By placement


DESCRIPTION OF COURSE: This is an accelerated course intended for well-prepared students going on to take calculus. Topics include polynomial and rational functions, exponential and logarithmic functions, trigonometric and inverse trigonometric functions. Such functions are graphed and analyzed; related equations and inequalities are solved. Problem solving with related applications occurs throughout. Sequences and series are introduced. This course is intended for students with strong mathematics preparation. Students should have completed four years of high school mathematics including Algebra II or above. This course is not open to students with credit for MATH 1148 or MATH 1149.
COURSE STUDENT LEARNING OUTCOMES: (TMM002 – Precalculus outcomes are numbered according to OBOR documentation. Required outcomes are indicated with an asterisk.)

1. Represent functions verbally, numerically, graphically and algebraically, including linear, quadratic, polynomial, rational, root/radical/power, piecewise-defined, exponential, logarithmic, trigonometric and inverse trigonometric functions.*
2. Determine whether an algebraic relation or given graph represents a function.*
3. Perform transformations of functions – translations, reflections and stretching and shrinking.*
4. Perform operations with functions – addition, subtraction, multiplication, division and composition.*
5. Analyze the algebraic structure and graph of a function, including those listed in (1.1), to determine intercepts, domain, range, intervals on which the function is increasing, decreasing or constant, the vertex of a quadratic function, asymptotes, whether the function is one-to-one, whether the graph has symmetry (even/odd), etc., and given the graph of a function to determine possible algebraic definitions.*
6. Find inverses of functions listed in (1.1) and understand the relationship of the graph of a function to that of its inverse.*
7. Use the Remainder and Factor Theorems for polynomial functions.*
8. Use functions, including those listed in (1.1), to model a variety of real-world problem solving applications.*
9. Understand the difference between an algebraic equation of one, two or more variables and a function, and the relationship among the solutions of an equation in one variable, the zeros of the corresponding function, and the coordinates of the x-intercepts of the graph of that function.*
10. Determine algebraically and graphically whether the graph of an equation exhibits symmetry.*
11. Solve a variety of equations, including polynomial, rational, exponential, and logarithmic, trigonometric and inverse trigonometric, including equations arising in application problems.*
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12. Solve a system of linear equations graphically and algebraically by substitution and elimination, and solve application problems that involve systems of linear equations.*
13. Identify and express the conics (quadratic equations in two variables) in standard rectangular form, graph the conics, and solve applied problems involving conics.*
14. Solve polynomial and rational inequalities graphically and algebraically.*
15. Represent sequences verbally, numerically, graphically and algebraically, including both the general term and recursively.*
16. Write series in summation notation, and represent sequences of partial sums verbally, numerically and graphically.*
17. Identify and express the general term of arithmetic and geometric sequences, and find the sum of arithmetic and geometric series.*
18. Express angles in both degree and radian measure.*
19. Define the six trigonometric functions in terms of right triangles and the unit circle.*
20. Solve right and oblique triangles in degrees and radians for both special and non-special angles, and solve application problems that involve right and oblique triangles.*
21. Verify trigonometric identities by algebraically manipulating trigonometric expressions using fundamental trigonometric identities, including the Pythagorean, sum and difference of angles, double-angle and half-angle identities.*
22. Solve a variety of trigonometric and inverse trigonometric equations, including those requiring the use of the fundamental trigonometric identities listed in (4.4), in degrees and radians for both special and non-special angles. Solve application problems that involve such equations.*
23. Represent vectors graphically in both rectangular and polar coordinates and understand the conceptual and notational difference between a vector and a point in the plane.*
24. Perform basic vector operations both graphically and algebraically – addition, subtraction and scalar multiplication.*
25. Solve application problems using vectors.*
26. Use the Rational Zeros Theorem and the Fundamental Theorem of Algebra to find the zeros of and factor a polynomial into linear factors over the complex numbers.
27. Use matrices to solve systems of linear equations by Cramer’s Rule.
28. Write exponential equations in logarithmic form, and vice versa.
29. Use properties of logarithms to simplify logarithmic expressions.
30. Solve exponential and logarithmic equations.
31. Solve real world applications associated with exponential and logarithmic functions.


OUTCOMES BASED ASSESSMENT OF STUDENT LEARNING:
For this course, students are expected to demonstrate the skills associated with the Institutional Learning Goals (ILG) identified below:
ILG 1 – Critical Thinking ILG 3 – Quantitative Skills

In class students are assessed on their achievement of these outcomes. Names will not be used when reporting results. Outcomes-based assessment is used to improve instructional planning and design and the quality of student learning throughout the college.

COURSE MATERIALS REQUIRED:
· This course uses the Instant Access program. With this program, students have paid for ALEKS and the Miller/Gerken eBook as part of their course fees. This will allow them to register for ALEKS immediately upon gaining access to Blackboard. Registration will be as simple as clicking a link in Blackboard and providing some basic information since the access has already been purchased.
· College Algebra and Trigonometry 2nd Ed, Miller/Gerken, McGraw Hill, 2023 (ebook)

TEXTBOOK(S), MANUALS, REFERENCES, AND OTHER READINGS:
· The Texas Instruments' TI-84 (regular, Plus, Silver, etc.) graphing calculator is recommended.
· Calculator Alternatives: Some students may prefer to use a CASIO-FX-9750GII, TI-Nspire (non-CAS version), or a TI-83. These options are similar to the TI-84 and are approved for use during proctored assessments.
· Other graphing calculators may be permitted. If you own a different calculator, please check with your current instructor to see if your calculator will be allowed during their proctored assessments.
· The TI-89, TI-92, TI-Nspire CAS, or other Computer Algebra System (CAS) calculators, are never allowed during proctored assessments.
· Graph paper

GENERAL INSTRUCTIONAL METHODS: Instructional methods may include face-to-face or video lectures or demonstration, face-to-face or virtual discussion, individual or group activities including the use of visual aids, graphing calculators, computers and/or other technologies. Students may be expected to participate in these activities during class and/or outside of class. Instructors may require class participation, collaborative learning, and peer review.

STANDARDS AND METHODS FOR EVALUATION: The departmental midterm exam will be 15% of the course grade. The departmental final exam will be 15% of the course grade. A minimum of 65% of the course grade must come from controlled assessments, with at least 50% of the course grade coming from closed book, proctored, tests, quizzes and/or oral assessments. ALEKS homework may count for a maximum of 15% of the overall grade. Controlled assessments are given in a proctored setting or are other assessments that demonstrates mastery of the course material and verifies student identity and authorship, such as a class project, presentation, or student interview.

GRADING SCALE: Letter grades for the course will be awarded using a 90% - 80% - 70% - 60% scale. Grades will not be curved, skewed, or otherwise inflated.
SPECIAL COURSE REQUIREMENTS: None

ATTENDANCE POLICY: To be determined by the instructor.
COLLEGE SYLLABUS STATEMENTS: Columbus State Community College required College Syllabus Statements on College Policies and Student Support Services can be found at www.cscc.edu/syllabus or on the College website Quick Links “Syllabus Statements”.

WEATHER RELATED DEPARTMENT SPECIFIC POLICY: None

UNITS OF INSTRUCTION:

Week 1
· Unit of Instruction: Functions: Graphs and Analysis
· Learning Objectives/Goals:
· Section 2.3 Functions and Relations
· Determine the intercepts of a function algebraically
· Upon graphing functions, determine the domain, range, intercepts, and the intervals on which they are positive, nonpositive, negative, or nonnegative
· Section 2.6 Transformation of Graphs
· Recognize basic functions and their graphs
· List the transformations, in a correct order, to be performed on a basic function to change it to a given function
· Use geometric transformations to graph functions
· Use geometric transformations to help in the analysis of various functions
· Section 2.7 Analyzing Graphs of Functions and Piece-wise Defined Functions
· Determine the symmetry of various functions
· Determine if a function is odd, even, or neither
· Sketch piecewise functions by hand and with the graphing calculator
· Analyze piecewise functions
· Define the absolute value function as a piecewise function
· Upon graphing functions, determine the intervals on which they increase, decrease, or are constant; the intervals on which they are positive or negative; and the extrema
· Assignments: Section 2.3 Functions and Relations, Section 2.6 Transformation of Graphs, Section 2.7 Analyzing Graphs of Functions and Piece-wise Defined Functions, Assessment(s)
· Assessment Methods: Departmental midterm exam, tests, quizzes, graded homework, discussion boards, individual or group projects, oral assessments, presentations, portfolios, etc.

Week 2
· Unit of Instruction: Functions: Graphs and Analysis; Mathematical Models; Power, Polynomial and Rational Functions
· Learning Objectives/Goals:
· Section 2.8 Algebra of Functions and Function Composition
· Perform algebraic operations on functions
· Form the composition of functions
· Determine the domain of a composite function
· Modeling
· Model a problem with a function
· Solve applications by modeling a problem with a function, including quadratics
· Section 3.2 Introduction to Polynomial Functions
· Relate roots, factors, and intercepts, along with the discussion of multiplicity
· Sketch the graphs of power functions and polynomials locating the intercepts and extrema
· Assignments: Section 2.8 Algebra of Functions and Function Composition, Modeling, Section 3.2 Introduction to Polynomial Functions, Assessment(s)
· Assessment Methods: Departmental midterm exam, tests, quizzes, graded homework, discussion boards, individual or group projects, oral assessments, presentations, portfolios, etc.

Week 3
· Unit of Instruction: Power, Polynomial and Rational Functions
· Learning Objectives/Goals:
· Section 3.3 Division of Polynomials; Remainder and Factor Theorem
· Perform long division and synthetic division of polynomials
· Find all the real zeros of a polynomial by using synthetic division, the Factor and Remainder Theorems
· Express a polynomial as the product of linear and irreducible quadratic factors
· Section 3.4 Zeros of Polynomials
· Apply the Rational Root Theorem
· Find all zeros of a polynomial (identifying them as rational, real, or non-real)
· Express a polynomial as a product of both real and non-real linear factors
· Perform a complete analysis of power and polynomial functions
· Assignments: Section 3.3 Division of Polynomials; Remainder and Factor Theorem; Section 3.4 Zeros of Polynomials, Assessment(s), Assessment #1
· Assessment Methods: Departmental midterm exam, tests, quizzes, graded homework, discussion boards, individual or group projects, oral assessments, presentations, portfolios, etc.

Week 4
· Unit of Instruction: Power, Polynomial and Rational Functions
· Learning Objectives/Goals:
· Section 3.5 Introduction to Rational Functions
· Determine the equations for vertical, horizontal, and oblique asymptotes for rational functions
· Section 3.6 Graphs of Rational Functions
· Locate holes in the graph of rational functions
· Sketch accurate graphs of rational functions by hand and confirm the sketch with a graphing calculator
· Perform complete analysis of rational functions
· Solve applications of rational functions
· Section 3.7 Polynomial and Rational Inequalities
· Solve polynomial and rational inequalities using a sign chart
· Solve polynomial and rational inequalities graphically
· Assignments: Section 3.5 Introduction to Rational Functions, Section 3.6 Graphs of Rational Functions, Section
3.7 Polynomial and Rational Inequalities, Assessment(s)
· Assessment Methods: Departmental midterm exam, tests, quizzes, graded homework, discussion boards, individual or group projects, oral assessments, presentations, portfolios, etc.

Week 5
· Unit of Instruction: Function Operations; Exponential and Logarithmic Functions
· Learning Objectives/Goals:
· Section 4.1 Inverse Functions
· Determine if a function is one-to-one
· Verify inverse relations (algebraically and graphically)
· Determine inverse functions
· Section 4.2 Exponential Functions
· Sketch the graphs of exponential functions by hand and verify using the graphing calculator
· Solve simple exponential equations
· Use the exponential function as a model for real life applications
· Section 4.3 Logarithmic Functions
· Analyze the logarithmic function in order to identify its domain, range, zeros, and asymptotes
· Sketch the graph of logarithmic functions by hand and verify using the graphing calculator
· Convert exponential expressions into logarithmic expressions and vice versa
· Explain the inverse relationship between logarithmic functions and exponential functions
· Use the logarithmic function as a model for applications
· Section 4.4 Properties of Logarithms
· Use the properties of logarithms to simplify logarithmic expressions
· Assignments: Section 4.1 Inverse Functions, Section 4.2 Exponential Functions, Section 4.3 Logarithmic Functions, Section 4.4 Properties of Logarithms, Assessment(s)
· Assessment Methods: Departmental midterm exam, tests, quizzes, graded homework, discussion boards, individual or group projects, oral assessments, presentations, portfolios, etc.

Week 6
· Unit of Instruction: Exponential and Logarithmic Functions
· Learning Objectives/Goals:
· Section 4.5 Exponential and Logarithmic Equations and Applications
· Solve exponential equations algebraically and graphically
· Solve logarithmic equations algebraically and graphically
· Use the exponential and logarithmic functions as models for applications
· Section 4.6 Modeling with Exponential and Logarithmic Functions
· Solve applications involving compound interest
· Solve applications of exponential growth and decay
· Assignments: Section 4.5 Exponential and Logarithmic Equations and Applications, Section 4.6 Modeling with Exponential and Logarithmic Functions, Assessment(s)
· Assessment Methods: Departmental midterm exam, tests, quizzes, graded homework, discussion boards, individual or group projects, oral assessments, presentations, portfolios, etc.

Week 7
· Unit of Instruction: Systems of Equations; Sequences
· Learning Objectives/Goals:
· Section 9.1 Systems of Linear Equations in Two Variables and Applications
· Solve 2x2 systems of linear equations algebraically and graphically
· Solve applications of linear systems
· Section 9.2 Systems of Linear Equations in Three Variables and Applications
· Solve 3x3 systems of equations algebraically
· Section 12.1 Sequences and Series
· Write the first several terms of a sequence defined explicitly or recursively
· Express a series using summation notation
· Compute partial sums of a series
· Section 12.2 Arithmetic Sequences and Series
· Determine whether a sequence is arithmetic
· Express an arithmetic sequence explicitly
· Find the sum of a finite arithmetic series
· Assignments: Section 9.1 Systems of Linear Equations in Two Variables and Applications, Section 9.2 Systems of Linear Equations in Three Variables and Applications, Section 12.1 Sequences and Series, Section 12.2 Arithmetic Sequences and Series, Assessment(s), Assessment #2
· Assessment Methods: Departmental midterm exam, tests, quizzes, graded homework, discussion boards, individual or group projects, oral assessments, presentations, portfolios, etc.


Week 8
· Unit of Instruction: Sequences; Trigonometric Functions
· Learning Objectives/Goals:
· Section 12.3 Geometric Sequences and Series
· Determine whether a sequence is geometric
· Express a geometric series explicitly
· Compute the sum of finite and infinite geometric series
· Section 5.1 Angles and Their Measure
· Sketch angles in standard position
· Convert angles from degree measure to radian and vice versa both exactly and approximately
· Convert between decimal degrees and DMS notation
· Identify coterminal angles
· Calculate arc lengths and areas of sectors
· Calculate linear and angular speeds
· Assignments: Section 12.3 Geometric Sequences and Series, Section 5.1 Angles and Their Measure, Assessment(s), Midterm Exam
· Assessment Methods: Departmental midterm exam, departmental final exam, tests, quizzes, graded homework, discussion boards, individual or group projects, oral assessments, presentations, portfolios, etc.

Week 9
· Unit of Instruction: Trigonometric Functions
· Learning Objectives/Goals:
· Section 5.2 Right Triangle Trigonometry
· Define the six right triangle trigonometric functions
· Find the exact right triangle trigonometric ratios when given two sides of a right triangle
· Use fundamental trigonometric identities and complementary angles theorem to simplify or evaluate trigonometric expressions
· Solve applications of right triangles
· Section 5.3 Trigonometric Functions of Any Angle
· Identify reference angles and use them to help in evaluating the trigonometric functions for angles in standard position
· Find the exact trigonometric ratios for a triangle that has a 30, 45, 60-degree angle
· Define the six trigonometric functions of any angle in standard position
· Approximate the six trigonometric functions for an angle by using the calculator
· Solve for the missing lengths in a right triangle
· Section 5.4 Trigonometric Functions Defined on the Unit Circle
· Define the six trigonometric functions of any angle in terms of the unit circle
· Assignments: Section 5.2 Right Triangle Trigonometry, Section 5.3 Trigonometric Functions of Any Angle, Section 5.4 Trigonometric Functions Defined on the Unit Circle, Assessment(s)
· Assessment Methods: Departmental final exam, tests, quizzes, graded homework, discussion boards, individual or group projects, oral assessments, presentations, portfolios, etc.



Week 10
· Unit of Instruction: Trigonometric Functions
· Learning Objectives/Goals:
· Section 5.5 Graphs of Sine & Cosine Functions
· Sketch the graph of a sine or cosine function by hand and verify using the graphing calculator
· Determine properties of sinusoids including period, amplitude, and phase shift
· Write the equation of a sinusoid if the graph is given
· Write the equation of a sinusoid if its period, amplitude, and phase shift are given
· Solve applications related to graphs of sinusoids
· Section 5.6 Graphs of Other Trigonometric Functions
· Sketch the graph a tangent, cotangent, secant, or cosecant function by hand and verify using the graphing calculator
· Determine the domain and range of trigonometric functions
· Section 5.7 Inverse Trigonometric Functions
· Identify the domain and range of the inverse trigonometric functions
· Graph the inverse trigonometric functions
· Evaluate inverse trigonometric expressions
· Assignments: Section 5.5 Graphs of Sine & Cosine Functions, Section 5.6 Graphs of Other Trigonometric Functions, Section 5.7 Inverse Trigonometric Functions, Assessment(s)
· Assessment Methods: Departmental final exam, tests, quizzes, graded homework, discussion boards, individual or group projects, oral assessments, presentations, portfolios, etc.

Week 11
· Unit of Instruction: Trigonometric Functions; Analytic Trigonometry
· Learning Objectives/Goals:
· Section 5.7 Inverse Trigonometric Functions
· Identify the domain and range of the inverse trigonometric functions
· Graph the inverse trigonometric functions
· Evaluate inverse trigonometric expressions
· Section 6.1 Fundamental Trigonometric Identities
· Use elementary trigonometric relationships to verify trigonometric identities
· Section 6.2 Sum and Difference Formulas
· Use addition and subtraction formulas to verify identities and evaluate trigonometric functions
· Assignments: Section 5.7 Inverse Trigonometric Functions, Section 6.1 Fundamental Trigonometric Identities, Section 6.2 Sum and Difference Formulas, Assessment(s), Assessment #3
· Assessment Methods: Departmental final exam, tests, quizzes, graded homework, discussion boards, individual or group projects, oral assessments, presentations, portfolios, etc.

Week 12
· Unit of Instruction: Analytic Trigonometry; Applications of Trigonometry
· Learning Objectives/Goals:
· Section 6.2 Sum and Difference Formulas
· Use addition and subtraction formulas to verify identities and evaluate trigonometric functions
· Section 6.3 Double and Half Angle Formulas
· Use double and half angle formulas to verify identities and evaluate trigonometric functions
· Section 6.5 Trigonometric Equations
· Solve trigonometric equations algebraically and verify graphically
· Solve trigonometric equations graphically
· Solve applications of trigonometric equations
· Section 7.1 Applications of Right Triangles
· Solve for missing lengths and angles in a right triangle
· Solve applications of right triangles
· Assignments: Section 6.2 Sum and Difference Formulas, Section 6.3 Double and Half Angle Formulas, Section
6.5 Trigonometric Equations, Section 7.1 Applications of Right Triangles, Assessment(s)
· Assessment Methods: Departmental final exam, tests, quizzes, graded homework, discussion boards, individual or group projects, oral assessments, presentations, portfolios, etc.

Week 13
· Unit of Instruction: Applications of Trigonometry: Law of Sines and Cosines; Vectors
· Learning Objectives/Goals:
· Section 7.1 Applications of Right Triangles
· Solve for missing lengths and angles in a right triangle
· Solve applications of right triangles
· Section 7.2 Law of Sines
· Solve oblique triangles using the Law of Sines
· Section 7.3 The Law of Cosines
· Solve oblique triangles using the Law of Cosines
· Solve applications of oblique triangles
· Section 8.4 Vectors
· Represent vectors graphically and algebraically
· Determine the magnitude and direction of a vector
· Add and subtract vectors
· Convert between rectangular and trigonometric forms of vectors
· Solve vector applications such as resultant force, equilibrium, work, etc.
· Assignments: Section 7.1 Applications of Right Triangles, Section 7.2 Law of Sines, Section 7.3 Law of Cosines, Section 8.4 Vectors, Assessment(s)
· Assessment Methods: Departmental final exam, tests, quizzes, graded homework, discussion boards, individual or group projects, oral assessments, presentations, portfolios, etc.

Week 14
· Unit of Instruction: Vectors; Conic Sections
· Learning Objectives/Goals:
· Section 8.5 The Dot Product
· Compute the dot product of two vectors
· Compute the angle between two vectors
· Solve vector applications such as resultant force, equilibrium, work, etc.
· Section 2.2 Introduction to Conic Sections - Circles
· Identify the four conic sections
· Sketch a circle by hand & confirm graphically
· Determine the center and radius of a circle
· Write an equation of a circle when given information about that circle
· Section 11.1 Ellipses
· Sketch an ellipse by hand and confirm using a graphing calculator
· Determine the foci and vertices of an ellipse
· Write an equation of an ellipse when given information about that ellipse
· Determine the eccentricity of an ellipse
· Solve applications of ellipses
· Assignments: Section 8.5 The Dot Product, Section 2.2 Introduction to Conic Sections - Circles, Section 11.1 Ellipses, Assessment(s), Assessment #4
· Assessment Methods: Departmental final exam, tests, quizzes, graded homework, discussion boards, individual or group projects, oral assessments, presentations, portfolios, etc.

Week 15
· Unit of Instruction: Conic Sections
· Learning Objectives/Goals:
· Section 11.1 Ellipses
· Sketch an ellipse by hand and confirm using a graphing calculator
· Determine the foci and vertices of an ellipse
· Write an equation of an ellipse when given information about that ellipse
· Determine the eccentricity of an ellipse
· Solve applications of ellipses
· Section 11.2 Hyperbola
· Sketch a hyperbola by hand and confirm using a graphing calculator
· Determine the asymptotes, foci, and vertices of a hyperbola
· Write an equation of a hyperbola when given information about that hyperbola
· Determine the eccentricity of a hyperbola
· Solve applications of hyperbolas
· Section 11.3 The Parabola
· Sketch a parabola by hand and confirm using the graphing calculator
· Determine the focus and directrix of a parabola
· Write an equation of a parabola when given information about that parabola
· Solve applications of parabolas
· Assignments: Section 11.1 Ellipses, Section 11.2 Hyperbola, Section 11.3 The Parabola, Assessment(s)
· Assessment Methods: Departmental final exam, tests, quizzes, graded homework, discussion boards, individual or group projects, oral assessments, presentations, portfolios, etc.
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