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Math 171 

Calculus I

Course Objectives

2007 - 2008 

Dr. Padraig McLoughlin

Length of Course:

One semester

Prerequisite:

None
Text (required):

Calculus, Anton, Bivens, & Davis (8th Edition).  Wiley.

Texts (supplemental):

The instructor may suggest supplemental reading from a number of sources; including, but not limited to: 

Calculus, Riddle (Any edition).  Wadsworth.

Calculus, Hunt (Any edition).  Harper-Collins.

Calculus, Grossman (Any edition).  Harcourt.

Calculus, Zill (Any edition).  Thompson – Brooks/Cole.

Schaum Outline Series: Calculus, Mendelson & Ayres (any edition). McGraw - Hill.  

Course Objective:


This course prepares students who major in mathematics, the sciences, or engineering with the mathematical background they need to address problems that arise in those majors. It could be counted in Category IV-A, IV-D, or V of General Education. 
The course addresses General Education Goal #3: “Students will apply mathematical functions and numeric data interpretation to problem solving.” 
A student should have mastered and demonstrated the following skills after completing Math 171:

(
the student is able to think logically

(
the student is able to reason and recognise patterns and be able to make conjectures

(
the student is able to use mathematical symbols

(
the student understands the basic concepts of analysis; limit, continuity and the derivative
(
the student is able to strike a judicious balance between theory and application, between computational skills and mathematical sophistication and between intuition and rigor.

(
the student is able to do applications of derivatives and show how and why the derivative is

a mathematical model for many phenomena in the physical world.

(
the student is able to explain what a proof is and discern between a valid proof and claim that a 

proof has been  performed, but in reality has not. 

(
the student is able to read a proof of a statement.

(
the student is able to construct a valid examples of true claims. 

(
the student is able to construct valid counterexamples to propositions which are false.  

(
the student is able to recognise and avoid common fallacies in arguments including begging 

the question, circular reasoning, affirming the conclusion, and denying the hypothesis.   

A brief overview of some (but not all of) the Course Content:  

A. Limits and Continuity

1. Intuitive concept of limit

2. Definition of limit

3. Theorems on limits

4. Calculation of limits

5. Limits at infinity, infinite limits

6. Definition of continuity

7. Theorems on continuity

8. The squeeze theorem

B. Differentiation

1. Definition of derivative

2. Geometric interpretation of derivatives

3. The power functions and their derivatives

4. Theorems on differentiation

5. The chain rule and its applications

6. Instantaneous velocity and speed, acceleration

7. Implicit differentiation

8. The differential and approximation

9 Differential notation

10. Related rates

C. Applications of the Derivative

1. Extrema of functions

2. The mean value theorem

3. First derivative test

4. Concavity and second derivative test

5. Optimization problems

6. Rectilinear motion and other applications

7. Newton’s method

D. Introduction to Integrals

1. Antiderivatives and indefinite integration

2. Change of variables

3. Summation notation and area

4. The definite integral

5. Properties of the definite integral

Outline of the Course:








Suggested Pace:

I
Preliminaries

Review of Chapter 1 (concentrating on § 4, 5, 6, and 8)
1 week

II
Limits and Continuity
Chapter 2 § 1 – 6 




2 ½  weeks

III
The Derivative

Chapter 3 § 1 – 8





3 ½  weeks
IV
Derivatives of Transcendentals
Chapter 4 § 1 – 4




2 ½  weeks
V
Applications of the Derivative
Chapter 5 § 1 – 5, 7, 8 (§ 6 time permitting)

3 ½  weeks
VI
The Anti-derivative

Chapter 6 (time permitting)


rest of the semestre

