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	1.
	Title of Course, Course Number and Credits:

Algebra, Trigonometry and Functions – Math 1350




4 credits 


	2.
	Description of Course: 

A comprehensive study of algebraic and elementary transcendental functions.  Topics include the real number system, solving equations and inequalities, function properties, algebraic functions and their graphs, exponential and logarithmic functions (their properties and graphs), solving exponential and logarithmic equations, trigonometric functions (their properties and graphs), trigonometric identities and solving trigonometric equations


	3.
	Course Prerequisites:  

Successful completion of Math Basic Skills Requirements. Students may be admitted into the course based on the results of a placement test.



	4.
	Course Objectives:   

To prepare students for the study of calculus through an investigation of algebraic and elementary transcendental functions.  To enhance analytical problem solving skills using precalculus problems and applications.


	5.
	Student Learning Outcomes. 

UCC Area SLOs students will meet upon the completion of this course.

Area Three: Ways of Knowing, Quantitative Thinking SLOs
Students will be able to: 



	
	3e1.
	Interpret and evaluate quantitative or symbolic models such as graphs, tables, units of measurement, and distributions. 

In each of the studies of function types in this course (Algebraic, Exponential, Logarithmic and Trigonometric), students encounter both quantitative and symbolic models in the forms of tabular function values, graphical function representations and symbolic algebraic representations.  Furthermore, in the study of Trigonometric functions, students investigate how trigonometric function values can be represented graphically through a unit circle and also geometrically as the ratio of the measurement of sides of a triangle.

 (Also meets UCC Program SLOs 2, 4)

	
	
	

	
	3e2.
	Perform algebraic computations and obtain solutions using equations and formulas. 

Throughout the course, students continually perform algebraic computations in solving equations.  In the Algebraic, Exponential and Logarithmic functions sections, students learn the rules for manipulation of exponential and logarithmic expressions and utilize those rules in simplifying expressions as part of a solution procedure.  The same is done for the Trigonometric functions section, in which students also encounter numerous formulas which can be used in solving equations.

 (Also meets UCC Program SLOs 2, 4, 5)

	
	
	

	
	3e3.
	Acquire the ability to use multiple approaches - numerical, graphical, symbolic, geometric and statistical - to solve problems. 

One primary focus of the course is to master the various approaches to representing the functions being studied.  In each section (Algebraic, Exponential, Logarithmic and Trigonometric), students learn how the function can be defined symbolically through an algebraic representation, numerically through tables and graphically via function graphs.  Each of these approaches is then used in the solution of problems.  Additionally, in the Trigonometric functions section, students even encounter a geometric representation of the trigonometric functions as relations amongst the sides of triangles.

 (Also meets UCC Program SLOs 2, 5)

	
	
	

	
	3e4.
	Develop mathematical thinking and communication skills, including knowledge of a broad range of explanations and examples, good logical and quantitative reasoning skills, and facility in separating and reconnecting the component parts of concepts and methods. 

Throughout the course, students acquire the ability to identify various types of functions (Algebraic, Exponential, Logarithmic and Trigonometric) and perform the appropriate techniques in order to analyze the functions or solve equations with the goal of providing concise and reasonable answers.  Each problem necessitates that the student first categorizes the problem, then applies the required technique or solution procedure and finally examines the appropriateness of the solution. For example, upon encountering an equation to be solved which involves exponential and trigonometric functions, a student may need to determine the nature of the functions involved, group terms accordingly and simplify the various expressions with the knowledge that the appropriate actions will lead to a solution. 

 (Also meets UCC Program SLOs 1, 4, 5)

	
	Other Course Specific SLOs students will meet upon the completion of this course:

Students will be able to: 

1. Demonstrate the ability to think critically when solving algebraic, exponential, logarithmic and trigonometric equations.

(Meets UCC Program SLO 2, 5)
2. Understand and express the definition of a function and the classification of functions.

(Meets UCC Program SLO 5)

3. Analyze algebraic and transcendental functions.

(Meets UCC Program SLO 5)
4. Recognize and produce graphs of fundamental algebraic and transcendental functions.
(Meets UCC Program SLOs 2, 5)
5. Organize information from applied problems and use the relevant information to solve the problems.

(Meets UCC Program SLOs 2, 4, 5)
6. Effectively express mathematical concepts in presenting solutions to problems involving algebraic and transcendental functions.

(Meets UCC Program SLO 1)

	
	

	6.
	Topical Outline of the Course Content:

	
	
	Weeks

	
	I.
	Algebraic Expressions, Equations and Inequalities
· Real Numbers and their Properties 

· Polynomials and Factoring
· Rational and Radical Expressions
· Linear, Quadratic and Other Types of Equations

· Complex Numbers

· Polynomial and Rational Inequalities
· Absolute Value Equations and Inequalities

	2

	
	II.
	Algebraic Functions
· Cartesian Coordinate System
· Relations, Functions and Function Notation
· Linear Functions and Equations of Lines

· Polynomial Functions and their Graphs

· Rational Functions and their Graphs

· Operations on Functions

· Inverse Functions

	3

	
	III.
	Exponential and Logarithmic Functions

· Exponential Functions

· Graphs of Exponential Functions and their Properties

· The Natural Base e  
· Logarithmic Functions

· Graphs of Logarithmic Functions and their Properties

· Solving Exponential and Logarithmic Equations

· Exponential and Logarithmic Models


	3

	
	IV.
	Trigonometric Functions
· Angles and their Measurement
· Trigonometric Functions (using the unit circle)
· Graphs of Trigonometric Functions
· Domain and Range of Trigonometric Functions
· Inverse Trigonometric Functions
· Applications of Trigonometry

	3

	
	V.
	Trigonometric Identities and Equations
· Elementary Trigonometric Identities
· Sum and Difference Formulas
· Double-Angle and Half-Angle Formulas
· The Laws of Sine and Cosine
· Trigonometric Equations

	2

	
	VI.
	Conic Sections (Optional Topic) 
	

	7.
	Guidelines/Suggestions for Teaching Methods and Student Learning Activities:

This course is taught as a lecture course with student participation.

1. Classroom lectures to illustrate concepts.

2. Written assignments to enhance concepts and skills.
3. Web-based assignments to enhance problem solving skills. 

4. Web-based resources for independent learning and practice.

5. Math Learning Center available for peer tutoring       


	8.
	Guidelines/Suggestions for Methods of Student Assessment (Student Learning Outcomes)

1. First week diagnostic test to assess preparedness.

2. Three in-class examinations are suggested.

3. Short quizzes and graded written homework.
4. Graded web-based homework (suggested 10% of final grade).
5. A common cumulative final examination.
The UCC Area SLOs which be assessed as follows:

3e1. The methods of evaluation used in this course are primarily homework, quizzes, tests and a final exam. This SLO will be assessed primarily through homework and test questions designed to gauge a student’s ability to recognize, manipulate and employ the various function models.
3e2. The methods of evaluation used in this course are primarily homework, quizzes, tests and a final exam. This SLO will be assessed primarily through homework and test questions which gauge the student’s ability to perform standard algebraic computations necessary for effective problem-solving.  The problems will also measure the student’s ability to use appropriate formulas, including proper identification of the relevant quantities involved.
3e3. The methods of evaluation used in this course are primarily homework, quizzes, tests and a final exam. This SLO will be assessed primarily through homework and test questions designed to measure the student’s proficiency in employing each approach and in relating the approaches.
3e4. The methods of evaluation used in this course are primarily homework, quizzes, tests and a final exam. This SLO will be assessed primarily through homework and test questions designed to gauge the student’s proficiency in the problem solving procedure: assembling the relevant information, translating into mathematics, employing a model or formula and interpreting results.


	9.
	Suggested Reading, Texts and Objects of Study:

     Contemporary College Algebra and Trigonometry: A Graphing Approach,
     Thomas W. Hungerford; Brooks/Cole. (with WebAssign®)


	10.
	Bibliography of Supportive Texts and Other Materials:

1. Algebra and Trigonometry, Second Edition; Stewart, Redlin and Watson; Brooks/Cole, 2009.
2. Algebra and Trigonometry, 3rd edition; Robert F. Blitzer; Prentice Hall, 2009.
3. College Algebra and Trigonometry: Building Concepts and Connections, 1st  Edition; Revathi Narasimhan; Brooks/Cole, 2008.


	11.
	Preparer’s Name and Date:

Wooi Lim, David Richter, Madeleine Rosar, and Melkamu Zeleke, Spring 2004.



	12.
	Original Department Approval Date:

Fall 2004



	13.
	Reviser’s Name and Date:

Prof. M. Zeleke, Fall 2007

Profs. P. von Dohlen and E. Goldstein, Spring 2009

Prof. P. von Dohlen, Spring 2011



	14.
	Departmental Revision Approval Date:

Spring 2011
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