COURSE OUTLINE
OXNARD COLLEGE

I. COURSE IDENTIFICATION AND JUSTIFICATION:
(The Banner title may not exceed 30 characters in length. The descriptive [full] title may not exceed 68 characters in length. Space and punctuation characters count toward these limits.)
A. PROPOSED COURSE ID:
 MATH R120

BANNER TITLE:
 Calculus I 

DESCRIPTIVE TITLE:
Calculus with Analytic Geometry I 

(Please complete the next two lines only if modifying the identification and/or title(s) of an existing course.)
PREVIOUS COURSE ID:
 None

BANNER TITLE:
 None

DESCRIPTIVE TITLE:
 None

B. REASON(S) COURSE IS OFFERED:
(Specify how the course fulfills degree, certificate, transfer, job or career training, community, or other needs. Distinguish the course’s purpose from that of similar courses. Clearly state the course’s goals to allow evaluation of objectives.)
Calculus I is the first of a three semester sequence that provides the foundation for the study of advanced mathematics.  It fulfills the transfer requirement for majors that include Mathematics, Computer Science, Physics, and Engineering.
C. REASON(S) FOR CURRENT OUTLINE REVISION:
(For a new course, state “New course.” For a revision to an existing course, summarize the changes.)
To revise the prerequisite to include all possible sequences of course offerings that are equivalent to a single pre-calculus course.  Also, to change VII.A.1 (Textbook section) to include the edition and the copyright date.

II. CATALOG INFORMATION:
(For revisions, please line through the deletions [strikeout type] and type new or updated text in italics or boldface. Use a normal typeface for new courses. In either case, please answer all items in this section.)
A. UNITS:
5.0

B. MEETING HOURS:
LECTURE

5.0
/  LAB

0
/  OTHER

0
/  HOURS PER WEEK

(State the full-semester equivalent, even if the course is never offered that way.)
C. PREREQUISITES, COREQUISITES, ADVISORIES, AND LIMITATIONS ON ENROLLMENT:
(Please complete and attach a separate prerequisite appendix form to this outline for each requisite course, advisory course, or enrollment limitation listed. For any limitation on enrollment, please specify the authorizing statute or regulation.)
1. PREREQUISITES:
Current:  MATH R118, or both MATH R115 AND MATH R116

Previous, if different:  MATH R118

2. COREQUISITES:
None

3. ADVISORIES:
None

4. LIMITATIONS ON ENROLLMENT:
None

D. CATALOG DESCRIPTION:
(Use complete sentences in this description. Write a well-developed overview of the course topics covered. Also identify the target audience; for example, indicate whether the course satisfies general education or transfer requirements, is required for a major, degree or certificate, licensing or certification exams, etc. Not all of this information may apply to all courses. Catalog descriptions that provide the necessary level of detail typically occupy no more than six lines of text, and so are comparable in length to this instruction set.)
Current:  The first course in the calculus sequence, this course combines elements of analytic geometry with calculus applications.  It includes the study of functions, limits, the derivative, continuity, techniques and applications of differentiation, and an introduction to anti-derivatives and integration.  

Previous, if different:

E. SCHEDULE DESCRIPTION:
(Provide a distillation of the catalog description for publication in the course schedule.)
Current:  Calculus I includes the study of functions, limits, the derivative, continuity, techniques and applications of differentiation, and an introduction to anti-derivatives and integration techniques.  

Previous, if different:  Calculus I combines elements of analytic geometry with calculus applications.  

F. FEES:
$

0


(Students must receive material goods of value at least equal to the fee charged.)
G. FIELD TRIPS:
WILL


/  MAY


/  WILL NOT

X
/  BE REQUIRED.

(Check “will be required” only if transportation & insurance funding is available.)
H. REPEATABILITY:
MAY BE TAKEN:
1

X
/  2


/  3


/  4


/  TIME(S).
(Most degree-applicable courses with a lecture component may be taken only once.)
I. CREDIT BASIS:
LTR


/  CR-NC


/  STUDENT OPT

X
/  NON-CRD


/

J. CREDIT BY EXAM:
PETITIONS:
MAY BE GRANTED


/  WILL NOT BE GRANTED

X
/

K. CO-LISTED AS:
(See cover sheet for this information.)

III. COURSE OBJECTIVES:
(State, in measurable terms, what students should be able to do after completing the course. Each item should begin with a word such as “define,” “explain,” “analyze,” “synthesize”, “solve,” “argue,” etc. A more extensive list of sample verbs is available online at http://www.oxnardcc.org/committees/curriculum/bloomtax.htm. Verbs selected from the more complex competencies of Bloom’s taxonomy are preferable to those from less complex competencies. Objectives should broadly relate to the catalog description, meet the stated needs of the course as presented in section I.B. of this outline, and not be too advanced or specific. Be concise but complete; typically, ten items are too many, whereas one item is not enough.)
UPON SUCCESSFUL COMPLETION OF THIS COURSE, THE STUDENT SHOULD BE ABLE TO:

A. Evaluate limits of functions including algebraic, trigonometric, and transcendental.

B. Differentiate elementary functions using the definition of the derivative and differentiation rules.

C. Apply implicit differentiation and related rates to solve problems.

D. Solve application problems involving the derivative including optimization problems, differentials, Newton’s method, and curve sketching.

E. Evaluate anti-derivatives and indefinite integrals.

F. Evaluate definite integrals and apply them to find the area of a plane region.

G. Identify the Fundamental Theorem of Calculus by name and apply it in problems.

IV. COURSE CONTENT:
(Compile a complete list of topics taught in the course. Arrange the list by topic with sub-headings. This list must be in concordance with the topics presented in the catalog description, but should provide a greater level of detail. Some portion of the content should relate clearly and directly to each one of the course objectives, although there need not be a one-to-one correspondence between objectives and major topics. For a typical course, the level of detail should be such that the list is between half a page and two pages in length.)
TOPICS TO BE COVERED INCLUDE, BUT ARE NOT LIMITED TO:

A. Limits and Their Properties
1. Finding limits graphically and numerically
2. Evaluating limits analytically
3. Continuity and one-sided limits

4. Infinite limits

B. Differentiation

1. The derivative and tangent line problem

2. Basic differentiation rules and rates of change

3. The product and quotient rules

4. Higher order derivatives

5. The Chain Rule

6. Implicit differentiation

7. Derivatives of inverse functions

8. Related rates

9. Newton’s Method

C. Applications of Differentiation
1. Extrema on an interval

2. Rolle’s Theorem and the Mean Value Theorem

3. Increasing/decreasing functions and the First Derivative Test

4. Concavity and the Second Derivative Test

5. Limits at Infinity

6. Optimization problems

D. Integration
1. Antiderivatives and indefinite integration

2. Area

3. Riemann sums and definite integrals

4. The Fundamental Theorem of Calculus
5. Integration by substitution
6. Numerical integration
7. The natural logarithmic function
8. Inverse trigonometric functions
9. Hyperbolic functions
E. Differential Equations

1. Growth and decay

2. Separation of variables

3. First order linear differential equations

V. METHODS OF INSTRUCTION:
(Stating “lecture” as a method does not provide sufficient detail; instead, please provide instances of the types of activities that may take place during lecture. An example of this would be: “In-class reading of dramatic texts by the instructor and students, followed by instructor-guided interpretation and analysis.” In addition to specifying each activity, indicate how it relates to one or more of the course objectives. Instructors have the academic freedom to choose how they will achieve course objectives. If different instructors use different methods, each option should be described fully, including, if used, distance learning methods. Please complete and attach a distance learning appendix form to this outline if part or all of any offered section is taught using distance learning methods; this applies, for example, to television or Internet courses.)
METHODS MAY INCLUDE, BUT ARE NOT LIMITED TO:

A. Teacher guided discussions, such as how the Fundamental Theorem of Calculus was derived or how the Mean Value Theorem is applied.

B. Examples (on finding limits of functions, differentiating functions, and integrating functions) demonstrated by the instructor with active student participation.

C. Graphing calculator projection to help students gain a better “picture” of the concept of a limit or to define the limits of integration when finding an area.

D. Teacher summarizing to show how topics interrelate such as using differentiation to find relative maxima, to determine concavity, and points of inflection.

E. Demonstrating techniques for solving “real world” applications, such as motion problems, optimization problems and those that use differentials.

F. Computer demonstrations using Excel, Maple, Mathematica, or other software to enhance topics such as Simpson’s Rule or the Trapezoidal Rule that require repeated iterations of differentiation.

VI. METHODS OF EVALUATION AND ASSIGNMENTS:

A. METHODS OF EVALUATION FOR DEGREE-APPLICABLE COURSES:
(Check any methods used to evaluate students in this course. At least one of these methods must be checked if part 2, item TITLE 5, on the cover sheet is answered “ASSOCIATE DEGREE CREDIT (D).”)
WRITTEN ASSIGNMENTS
(Examples: Short essays, term papers)

X
/
PROBLEM-SOLVING ASSIGNMENTS
(Examples: Math-like problems, diagnosis & repair)

X
/
PHYSICAL SKILLS DEMONSTRATIONS
(Examples: Performance art, equipment operation)


/

FOR ANY COURSE, IF “WRITTEN ASSIGNMENTS” ABOVE IS NOT CHECKED, EXPLAIN WHY.

Not applicable

B. TYPICAL GRADED ASSIGNMENTS (METHODS OF EVALUATION):
(Describe typical assignments. Not all assignments need be listed. “Term paper” alone is insufficient; indicate how the selected assignments relate to the course objectives, and state the basis on which they will be graded or evaluated. Make the list long enough so that at least one assignment addresses each course objective; some assignments may simultaneously address more than one objective. The information presented here should make it clear that demonstrated knowledge of required material constitutes a significant portion of the course grade.)
1. Exercises that require the student to apply the basic rules and techniques of differentiation and integration to various algebraic, trigonometric, and transcendental functions.

2. Critical thinking assignments in which the student must apply theorems and calculus concepts such as relative extrema, concavity, and points of inflection to analyze and sketch curves.

3. Application problems that involve implicit differentiation, related rates, optimization concepts, differentials, and Newton’s Method.

4. Proofs, such as those involving the use of the definition of a limit or the definition of the derivative. 

5. Demonstrations by the students in the usage of graphing calculators and, possibly, computer mathematics software applications such as Maple or Mathematica.

6. Chapter tests that evaluate all the concepts and skills included in the course objectives.

C. TYPICAL OUTSIDE OF CLASSROOM ASSIGNMENTS:
(Provide evidence that the intensity of the course requires students to engage in independent study outside of class hours. Give specifics of typical assignments, including titles of readings and topics of writing assignments. Assignments must clearly relate to course objectives and content.)
1. READING:  Critical reading and thinking in application problems, for example:

A rectangular package is to be sent by a postal service can have a maximum combined length and girth (perimeter of a cross section) of 108 inches.  Find the dimensions of the package of maximum volume that can be sent.   (Assume the cross section is square.)

2. WRITING:   Three or four sentence written responses, for example:

Use a graphing utility to graph the function f(x) =  (sin x) / x  on the interval  [ -4, 4 ].  Does the graph of the function appear continuous on this interval?  Is f(x) continuous on  [ -4, 4 ] ?  Write a short paragraph about the importance of examining a function analytically as well as graphically.

3. OTHER:   Mathematical problem solving, for example:

Find the values of  c  guaranteed by the Mean Value Theorem for Integrals for the function  f (x)  =  2x  over the interval [ 0, 3 ].

VII. TEXTBOOKS AND INSTRUCTIONAL MATERIALS:
(Please provide author, title, publisher, and, if appropriate, publication date for all materials listed. Ensure that texts are current and written at college level.)
A. TEXTBOOK(S); LATEST EDITION OF:

1. Calculus, Early Transcendental Functions, Third edition, copyright 2003, by Larson/Hostetler/Edwards, Houghton Mifflin Company publishers. 

B. OTHER INSTRUCTIONAL MATERIALS:

1. Graphing calculator  

2. Mathematical software, such as MAPLE  (Optional)

VIII. DISCIPLINE ASSIGNMENT:
(Select from State Disciplines List; see http://www.oxnardcc.org/committees/curriculum/disciplines.htm.)
Mathematics
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