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Math 172 

Calculus II

Course Objectives

2006 - 2007 

Dr. Padraig McLoughlin

Length of Course:

One semester

Prerequisite:

Math 171 with a “C” or better. 
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 is one of a series intended for students who major in mathematics, the sciences, or engineering.  The topics include the definition, properties, and applications of definite integrals, properties, derivatives, and integrals of exponential, logarithmic, trigonometric, inverse trigonometric, and hyperbolic functions with applications; and techniques of integration.  A graphing calculator is required for this course.  MAT 171 is the prerequisite for MAT 172. 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 and application of the definite integral as well as recalls and can apply the basic concepts of limit, continuity, and the derivative
(
the student understands the basic concepts of the differentiation and integration of the logarithmic, exponential, trigonometric, inverse trigonometric, and hyperbolic functions.

(
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 the definite integral and of the derivative whilst showing how and why the both model 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.   

(
the student understands the basic concepts and application of the definite integral.
A brief overview of some (but not all of) the Course Content:  


Chapter 6.
The Definite Integral


1.
Antiderivatives and indefinite integration


2.
Change of variables


3.
Summation notation and area


4.
The definite integral


5.
Properties of the definite integral


6.
The Fundamental Theorem of Calculus: Version I and Version II

7.
Integration by substitution

8.
Numerical integration


9.
The logarithm defined as an integral 

Chapter 7.
Applications of the Definite Integral


1.
Area of a region in a plane


2.
Volume of a solid of revolution (shell, disc, geometric methods)

3.
Surface Area of a sloid of revoultion 

4.
Average Value 

5.
Work


6.
Fluid pressure


7.
Arc length


8.
Other applications

Chapter 8.
Principles of Integration

1.
Integration by parts


2.
Trigonometric integrals


3.
Integration by trigonometric substitution


4.
Integration of rational functions and partial fraction decomposition

5.
Integration by substitution


6.
Integration by trapezoidal and Simpson's rules

7.
Integration with maple


8.
Improper integrals

Chapter 9.
Differential Equations

1.
1st order DEs

2.
Euler’s Method

3.
1st order DE applications and models



3.
2nd order linear homogeneous DEs


Outline of the Course:








Suggested Pace:

I
Preliminaries
Review of Calculus I (important concepts)


1 day
II
Chapter 6:  
Sections 1 –  9        




7 days






Test

III
Chapter 7:  
Sections 1 –  9  





8 days






Test

IV
Chapter 8:
Sections 1 –  8 





6 days






Test

V
Chapter 9:
Sections 1 – 4
 




4 days
