Math  106

Applied Math with an Introduction to Calculus

       Spring,  2002

Instructor:
Dr. Richard Rubin    




Office:

Science 103C

Office Hours:
TTh 
9AM-230PM




Phone:
 
901-321-3457

or by appointment



e-mail:

rrubin@cbu.edu
Catalog Description: The course contains introductory topics in mathematics for students in arts and business. Topics include functions; graphs; linear, polynomial, rational, exponential and logarithmic models and an introduction to differential and integral calculus. 

Prerequisite:
Math 105 or Math 117.  The student should have fundamental skills in college algebra at the level of Math 101 and of college math at the level of Math 105.

Text:
D. LaTorre, et. al.,  Calculus Concepts: An Informal Approach to the Mathematics of Change, Brief Second Edition by D.C. Heath and Company, 2002.

Calculator Policy:
You must use a graphing calculator (TI-86 or equivalent).

Tentative Course Syllabus
Topics 






Text Sections 
    
      Classes

-----------------------------------------------------------------------------------------------------------------------
Ingredients of change: functions and linear models
1.1-4


5

Models, Functions, and Graphs


1.1




Functions: Discrete and Continuous


1.2

Constructed Functions



1.3

Limits: Describing Function Behaviour

1.4

Linear Functions and Models



1.5

Ingredients of change: non-linear models


2.1-4,6


6


Exponential Functions and Models


2.1


Exponential Models in Action


2.2


Logistic Function and Models


2.3


Polynomial Functions and Models


2.4


Choosing a Model




2.6

Describing change: rates




3.1-4


6

Change, Percent Change, &Average Rates 

of Change




3.1


Instantaneous Rates of Change


3.2


Derivatives





3.3


Drawing Rate-of-Change Graphs 


3.4

Determining change: derivatives



4.1-6


8


Numerically Finding Slopes



4.1


Algebraically Finding Slopes



4.2


Simple Rate of Change Formulas


4.3


More Simple Rate-of-Change Formulas

4.4


The Chain Rule




4.5


The Product Rule




4.6

Analyzing change: Applications of Derivatives

5.1-4


6


Approximating Change



5.1


Relative and Absolute Extreme Points

5.2


Derivatives in Action




5.3


Inflection Points




5.4
1. Accumulating change: limits of sums& the definite integral

2. 


6.1,2,4,5


8
3. 
Results of Change and Area Approximations

6.1

4. 
The Definite Integral as a Limit of Sums

6.2

5. 
The Fundamental Theorem



6.4

6. 
The Definite Integral




6.5

Tests










3 

Total










42

General Course Objectives

The basic ideas of this course concern two math operations called the derivative and the integral.  These operations are inverses of each other. Most importantly, these operations solve practical applied problems in arts and business. The theme of the course is using and interpreting the derivative or the integral as each occurs in a real situation. The derivative is a math tool used to analyze rates of change. The integral is a math tool used to analyze an accumulation of change. The course concerns the analysis of change (not coinage or numismatics!). 

At the end of the course, you will be able to: 

explain important math concepts in your own words 

transform among the geometric, numeric and algebraic representations of the concepts 

solve practical problems in business and arts with the appropriate techniques of the course 

judge the relevance of the results obtained from the problems 

use a graphing calculator to solve applied problems.         

Specific Course Objectives
The specific course objectives are in three groups:



1.
basic knowledge objectives,



2.
meaningful integrated objectives and



3.
critical thinking objectives.

Tests will focus mainly on the basic knowledge objectives.  Assignments will focus on all of the objectives.  In order to earn a grade of at least a C in the course, the student must achieve most of the basic knowledge objectives.  In order to earn a grade of B, the student must achieve most of the basic knowledge and meaningful integrated objectives.  To earn an A, the student must achieve most objectives.

Basic Knowledge Objectives

At the end of the course, the student will be able to:

Chapter 1 
Ingredients of change: functions and linear models
7. Describe a mathematical model.

8. Define a function.

9. Determine the domain and range of a function.

10. Determine if a function is discrete or continuous.

11. Combine functions such as revenue and cost to create more complex functions.

12. Find composition functions.

13. Determine the inverse of a function.

14. State and use properties of exponential and logarithm functions.

15. Determine the limit of a function at a given point if it exists.

16. Draw a graph of a function.

17. Determine whether a data set fits a linear model.
18. Use a calculator to fit a linear regression line to an appropriate data set.

Chapter 2
Ingredients of change: non-linear models
19. Determine whether a data set fits an exponential, logistic model, or logarithm model.

20. Construct an exponential, logistic, or logarithm model.

21. Determine whether a data set fits a quadratic or cubic model.

22. Construct a quadratic or cubic model of the data.

23. Select an appropriate math model for a data set.

24. Chapter 3
Describing change: rates
25. Define and know the difference between change, percent change, and rate of change.

26. Describe with words an average rate of change.

27. Determine the average rate of change of a quantity.

28. Determine the percent change in a quantity.

29. Describe with words an instantaneous rate of change.

30. Calculate the slope of a tangent line to a curve.

31. Compute the derivative of a function.

32. Use symmetric difference quotients to approximate instantaneous rate of change.

33. Define the derivative of a function at a point as the instantaneous rate of change at that point.

34. Draw a slope graph of a function.
Chapter 4
Determining change: derivatives
35. Calculate the slope of a secant line to a curve numerically.

36. Use algebra to find the slope as a limit of the difference quotient (4 step method).

37. Define the derivative as the limiting value of the difference quotient as h goes to zero.
38. Use rules to find a derivative of a function.
39. Use the chain rule to find the derivative of composite functions.
40. Use the product rule to find derivative of products of functions.
41. Chapter 5
Analyzing change: Applications of Derivatives
42. Use tangent lines to approximate change.

43. Find the points where the derivative is zero.

44. Describe the behavior of the function at the points where its derivative is zero.

45. Find maxima and minima of a function using its first derivative.

46. Use function maxima and minima to solve optimization problems.
47. Find inflection points of a function using its second derivative.

48. Chapter 6
Accumulating change: limits of sums and the definite integral
49. Approximate the area under a function using rectangles.

50. Interpret an area as an accumulation of change.

51. Define the definite integral as the limit of the area under a curve found using rectangles.
52. Explain the Fundamental Theorem of Calculus.

53. Draw an antiderivative graph of a function.

54. Find the algebraic antiderivative of a function with rules.

55. Measure the effects of change by evaluating the definite integral.
Meaningful integrated objectives
At the end of the course, the student will be able to:

1.
Use a graphing calculator or computer software to create an interesting function dissimilar from one discussed in class.

2.
Solve an optimization problem similar to one discussed in class using techniques of calculus.

3.
Calculate the area of a non-simple plane region similar to one discussed in class.

4. Find or invent a realistic applied problem, either in arts or sciences, dissimilar from one discussed in class, whose solution involves techniques of calculus.

Critical thinking objectives

At the end of the course, you will be able to:

1.
Solve an optimization problem dissimilar from one discussed in class using techniques of calculus.

2.
Calculate the area of a plane region dissimilar from one discussed in class.

3.
Find or invent and solve a realistic applied problem, either in arts or business, dissimilar from one discussed in class, whose solution involves techniques of calculus.

Grades:

Grades are based on:

Tests……………………………………………..75% 





Assignments…………………………………….
25%. 

Tests: 



3 fifty minute tests………………………………50%

 



comprehensive final examination………………..25%

 In order to pass the course, the student must earn a passing grade on tests and on homework assignments.  There are no make ups for tests or dropped grades.
Assignments (General):
Assignments include graded written homework, practice homework, and class participation.  Each student must submit assignments on time and in a specified format.  A graded written homework assignment is due at the start of class. Graded assignments are collected at the beginning of each class. Place them on the teacher’s desk  when you enter the room.  Practice homework may be submitted at any time and particularly prior to exams over a particular text section.  A student must submit his/her own work for assignments. 

Assignments (Homework)

Each student will complete all assigned graded homework and as much of the practice homework as she/he desires.  All homework submitted to the instructor is to be formatted as specified in the Homework Guidelines (attached and also available on my WWW home page -  www.cbu.edu/~rrubin).  Your homework will be graded for quality (how well you follow the homework guidelines) as well as correctness.

Late Homework Policy:   

Homework turned in after the due date will be accepted only for verifiable reasons and no later than 2 class periods after the initial due date.  Verifiable reasons include sickness, family emergencies, and absences for university sanctioned events.  Attach the reason for lateness to the homework.  Only partial credit will be given for late homework.

The grading scale in % is: 

A 
90-100

B 
80-89

C 
65-79 

D 
60-65 

F 
 0-59

Attendance:  
Students are expected to attend class regularly.  See the policy on attendance in the CBU catalog.

Other Resources:

Math Center:  
Tutors will be available in room 104 and Room 151 of the Science Building.  Check  the web site http://www.cbu.edu/sciences/mathCtr.html for the exact hours.

Lecture Notes:

Lecture notes, homework and test assignments, and other interesting  
 


things will be posted on my world wide home page: 

http://www.cbu.edu/~rrubin
