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Course Description:

This is a semester course designed as a first calculus course covering the basic concepts of limits, continuity, derivatives,- and an introduction to integration. It also introduces the notions of mathematical proof, and synthesis of algebraic and geometric concepts. Furthermore, it is designed to either stand on its own or lead into a second semester course, depending on the needs of the student.
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I.
Course Objectives

A. General

1.
The four main topics: limits, continuity, derivatives, and an introduction to integrals, 
will be covered.

2.
The Mean Value Theorem and the Fundamental Theorem of Calculus will be 
developed, emphasizing a geometric/conceptual understanding

3.
The basic applications of the derivative will be covered and used to develop problem 
solving skills

B. Specific

Note: all specific objectives are set with the following two behavioral objectives: the student will demonstrate a proficiency level of at least 70% in 1) homework assignments given within one week following the presentation of material, and during 2) period exams and computer assisted assignments emphasizing applications and a synthesis of various concepts

1.
The student will understand the intuitive concept of a limit

2.
The student will be able to formally prove simple limits using the 8,s method

3. 
The student will be proficient in using the basic rules to calculate a wide variety of 
limits; including polynomials, rational functions, radical functions, and trig functions


4.
The student will have a geometric understanding of the Pinching Theorem and its use in 
evaluating the two important limits: (sin x)/ x and (1 - cos x)/x

5.
The student will understand the intuitive concept of continuity


6.
The student will be able to formally determine whether various simple functions, and 
piece-wise defined functions are continuous

7.
The student will be able to classify discontinuities as either removable or essential

8.
The student will have a geometric understanding of the Intermediate Value Theorem

9.
The student will have a geometric understanding of the derivative as the slope of a 
tangent line

10.
The student will be able to calculate various simple derivatives using the definition

11.
The student will be able to use the basic rules to calculate the derivatives of a wide 
variety of functions

12.
The student will understand the concepts involved in the proofs of the basic rules, 
including an introduction to mathematical induction 

13.
The student will be proficient in the use of the Chain Rule to calculate complicated 
derivatives

14.
The student will understand the concepts involved in implicit differentiation

15.
The student will be able to take the derivative of implicit functions, including conic 
sections

16.
The student will be able the solve basic rate of change problems 

17.
The student will be able to solve a wide range of max/min application problems


18.
The student will have a geometric understanding of the Mean Value Theorem

19.
The student will be able to apply the Mean Value Theorem to basic problems

20.
The student will understand the application of the derivative to curve sketching

21.
The student will understand use of the derivative in simple numerical analysis, 
including Newton's Method of finding roots 

22.
The student will have a geometric understanding of the concept of an integral, 
including the notion of the area under a curve

23.
The student will understand the concepts involved in the Fundamental Theorem of 
Calculus

24.
The student will be able to use the Fundamental Theorem of Calculus to evaluate 
simple integrals

II.
Course Contents 


A. Limits 1.
intuitive notions



    2.
formal definition and proofs



    3.
basic rules



    4.
the Pinching Theorem



    5.
trig limits 


B. Continuity 1.
intuitive/geometric notions




2.
formal definition using limits




3.
classification of discontinuities




4.
the Intermediate Value Theorem 


C. Derivatives



1.
geometric notions/ slope of a tangent line



2.
formal definition using limits



3.
basic rules (including proofs)



4.
higher order derivatives



5.
the Chain Rule



6.
implicit derivatives


D.
Applications of the Derivative



1.
the Mean Value Theorem



2.
rate of change problems



3.
MaxlMin problems



4.
Newton's Method of finding roots



5.
Curve sketching 


E. Integration


1.
intuitive notions/ area under a curve 


2.
antiderivatives/ the indefinite integral 


3.
the Fundamental Theorem of Calculus

III. Textbook


Calculus, 6th Edition by Hille/Sallas, John Wiley and Sons, Inc. 1990

IV.
Required course materials 


None

V.
Reference materials

Theorist, mathematical software by Waterloo Maple Software 1994

VI.
Instructional costs

None anticipated at this time

VII.
Methods of Instruction

The course will be taught primarily by lecture and class discussion. The Theorist mathematical software will be used for biweekly out of class assignments. Future development of a math computer lab may lead to integration of the computer into the classroom, but currently the intention is to use the software as an out of class supplement to the standard presentation. In class student presentation of problems will also be used.

VIII. Evaluation

Weekly homework assignments, biweekly computer assisted assignments, periodic exams (2 or 3) and a final exam with be given. A standard 90%=A, 80%=B, 70%=c, 60%=D, 50%=F grading scale is recommended. The final exam should constitute 20-30% of the total grade. Alternate forms of evaluation (oral exams, group projects, etc.) can be used but should not constitute more than 20°r6 of the total score.

IX.
Credit by examination 


None

X.
Attendance policy


refer to the current college catalog

