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1. TITLE:  MATH 251 - Calculus with Analytic Geometry I

Semester Units:  5 fixed units.

Hours: Five lecture hours per week, plus one hour per week by arrangement.

Course Prerequisite: Completion of Math 222 with a grade of C or better, or appropriate placement test score and other measures as appropriate, or equivalent.
2. COURSE CLASSIFICATION: Credit Course applicable for the Associate Degree.

3. COURSE DESCRIPTIONS:

Catalog Description:
The study of limits and continuity, the derivatives, applications of the derivative, the definite integral, the fundamental theorem of calculus, and conic sections.  Transfer credit:  UC; CSU (B4) (CAN MATH 18; MATH 251+MATH 252=CAN MATH SEQ B.)

Schedule of Classes Description: 
Limits and continuity, the derivatives and their applications, the differential and anti-differentiation, the definite integral and conic sections.  Plus one hr/wk by arrangement.  Note:  TI-83 or TI-84 Graphing Calculator required.   Transfer credit:  UC; CSU(B4).  CAN MATH 18; MATH 251 + MATH 252 = CAN MATH SEQ B.  MATH 251 + MATH 252 + MATH 253 = CAN MATH SEQ C.

4. COURSE JUSTIFICATION:
This course is the first in the calculus sequence and provides a solid foundation for subsequent courses in mathematics and other disciplines.
5. STUDENT LEARNING OUTCOMES (SLO’S):
· Students will be able to explain and apply the techniques of integral calculus to construct 

anti-derivatives graphically, numerically and analytically.

· Students will be able to translate problems from the physical, life and social sciences into workable mathematical form, suitable for graphical, numerical, analytical or verbal solutions.

· Students will be able to use technology where appropriate, in particular, the use of a graphing calculator to 

     a.   produce the graph of any function in an arbitrary viewing window

     b.   estimate the value of a numerical derivative of a function at a point and

     c.   estimate the value of a definite integral to a given degree of accuracy

· Students will be able to solve differential equations with an emphasis on qualitative solutions, modeling and interpretation. 

· Students will be able to analyze the convergence or divergence of sequences and series of constants with a variety of techniques.

6. SPECIFIC INSTRUCTIONAL OBJECTIVES:

 Specific objectives include:  

· Explain the techniques of the calculus and provide practice in their applications.

· Develop the ability to translate practical problems into workable mathematical form, using material from the fields of physical science, engineering, and other disciplines presenting the logical structure of the subject.

· Develop an understanding of the principles of mathematical analysis and increase abilities in logical reasoning.
7.   COURSE CONTENT:
A) Functions and Limits 

· Functions

· Operations on functions, classifying functions

· Tangents and velocity

B) Limits

· An intuitive introduction

· Computational techniques

· A rigorous approach

· One sided and infinite limit

· Limits and continuity

· Limits at infinity and horizontal asymptotes

· Infinite limits and vertical asymptotes

C) Differentiation

· The derivative 

· Techniques of differentiation

· Derivatives of trigonometric functions

· Differentials

· The chain rule

· Implicit differentiation

· Continuity

D) Applications of Differentiation
· Related rates

· Maximum and minimum values of a function

· Applied maximum and minimum problems

· Intervals of increase and decrease

· Concavity

· Higher derivatives

· Sketching graphs of polynomials and rational functions

· Relative extreme

· Role's Theorem

· Mean-value theorem

· Indeterminate forms:  1 Hopital's Rule

· Newton's method

E) Integration
· Area

· The definite integral

· The fundamental theorem of calculus
8.  REPRESENTATIVE METHODS OF INSTRUCTION: 

The course will be taught with a lecture/discussion format with an emphasis in collaborative learning. Technology may be used to support core classroom instruction. Students will be assigned reading and problems to solve. Students are expected to average two hours of outside work for each hour of class instruction. They are also required to use a graphing calculator to solve problems involving multiple calculation steps.

Beyond normal reading skills are required to comprehend extensive mathematical symbolism and interpret detailed sketches and diagrams. Students are also expected to be able to provide written explanations and descriptions of graphical representations

Students are required to analyze problems, determine appropriate methods, set up diagrams, execute calculations, and correctly interpret numerical answers. Work of this type will be done during class time and as part of outside classroom assignments. Students are expected to average two hours of outside work for each hour of class instruction.

·    Critical thinking skills are necessary to correctly analyze problems, model problems, set up appropriate diagrams and graphs, and correctly interpret results.
9.   ASSIGNMENTS:

Students will be required to spend out of class time practicing math skills. These out of class assignments may include homework problems, take-home quizzes, use the mathematics from the class in projects such as finding data sets and modeling the data with an appropriate function and solving problems based on the model and writing a short report on the connections, and web-based problems.
 10.  EVALUATION OF STUDENT PERFORMANCE: 

Students will be evaluated on the basis of regular examinations and a comprehensive final examination. (At the option of the instructor, homework and quizzes may also be part of the evaluation.) 

The course will be letter graded. Students will be evaluated on their ability to analyze problems, determine appropriate methods, set up diagrams, execute calculations, and correctly interpret numerical answers. Work of this type will be done during class time and as part of outside classroom assignments. Critical thinking skills are necessary to correctly analyze problems, model problems, draw appropriate diagrams and graphs, and correctly interpret results.

     11.   RECOMMENDED or REQUIRED TEXT(S): Example of an acceptable text: Calculus, Single and Multivariable, 4th Edition, Hughes-Hallett, et al.; Wiley, 2005
