SYLLABUS FOR MATH 1401/1501—Calculus I for Science  Majors/Honors Calculus I
Course Objectives:

· To acquaint the student with many concepts of differential calculus and their important applications through algorithmic techniques and/or computer usage.

· While theory and applications are both important, the 1401 course places a greater  emphasis on real-world applications, while the 1501 course places a greater emphasis on theoretical concerns.
The text for the course is James Stewart’s Essential Calculus (SHU custom edition).

Maple is also required for the course, and it should be implemented as early and often as possible. Sections which are ideal for Maple assignments are indicated by (*).
The schedule calls for 41- 75 minute class meetings or 28 – 100 minute class meetings, plus a 100 minute final examination. There should be enough time to give 3-4 in-class tests as well as a class or so for review.
Chapter 1: FUNCTIONS AND LIMITS     (7 75 minute lectures)  





 

1.1
Functions and their Representations  



  1

1.2
A Catalog of  Essential Functions (*)
                                    10
1.3
The Limit of a Function




24

1.4
Calculating Limits





35

1.5
Continuity





            45
1.6        Limits involving infinity




56

It is recommended that students review the Appendix A on trigonometry. 


Chapter 2: DERIVATIVES
(9 75 minute lectures)                    
2.1
Derivatives and Rates of Change



73
2.2
The Derivative as a Function




83

2.3
Basic Differentiation Formulas



94

2.4
The Product and Quotient Rules                      

106
2.5
The Chain Rule





113
2.6
Implicit Differentiation




121
2.7 
Related Rates






127
2.8
Linear Applications and Differentials
 (*)


133
Chapter 3:  Applications of Differentiation
  (7 75 minute lectures)
 
3.1
Maximum and Minimum Values

(*)

142
3.2
The Mean Value of Theorem




149
3.3
 Derivatives and the Shape of a Graph

            155
3.4
Curve Sketching                                                                      163
3.5
Optimization Problems     (*)




170
3.6
Newton’s Method (*)





179
3.7
Antiderivatives





185
Chapter 4: Integrals

(6 75 minute lectures)   


4.1
Areas and Distances




194

4.2
The Definite Integral




205

4.3
The Fundamental Theorem of Calculus

217

4.4
Indefinite Integrals and the Net Change Theorem
227

4.5
The Substitution Rule




236

Chapter 5:  Inverse Functions [sections 1-6]
Exponential, Logarithmic, and Inverse Trigonomic Functions
(6 75 minute lectures)
5.1
Inverse Functions




246
5.2
The Natural Logarithmic Function            

254
5.3
The Natural Exponential Function


262
5.4
General Logarithmic and Exponential Functions
268
5.5        Exponential Growth and Decay                                 275

5.6        Inverse Trigonometric Functions                               283

