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Instructor Points (Quizzes/Homework/Etc.) 150 15.00%

7 Course Wide Graded Homework 225 22.50%

2 Project Mini-writeups  50 5.00%

3 Written Partial Reviews (WPR) 250 25.00%

2 Fundamental Concepts Exam 75 7.50%

1 Term End Examination (TEE) 250 25.00%

Total Points

1000 100%


PRECALCULUS

FALL 2008

DEPARTMENT OF MATHEMATICAL SCIENCES

United States Military Academy

MADN-MATH
15 July 2008

MEMORANDUM FOR MA100 (Pre-Calculus) Students, Department of Mathematics, USMA

SUBJECT: MA100 Program Director’s Memorandum

1. Purpose:  This memorandum outlines administrative information, required mathematical skills and recall knowledge, and the class attendance schedule for MA100.  This memorandum will be kept in your mathematics notebook.

2. Course Goals:  The key topics in MA100 follow:

· Pre-calculus fundamentals (Block I)

· Functions and Trigonometry concepts (Block II)

· Mathematical modeling, problem solving and data fitting  (Block III)

3. Texts Used:  Pre-Calculus: Mathematics for Calculus, Stewart, Redlin, and Watson

Modeling in a Real and Complex World, MA103 Course Web Book

4. Software Used:
a. Mathmatica - Wolfram 

b. Word - Microsoft

c. Excel – Microsoft

5. Course Summary:

a. MA100 is a 3.0 credit hour course but does not follow the Day 1 / Day 2 schedule of a typical 3.0 credit hour course.  Your academic schedule reflects which hour you are scheduled for MA100.  The course calendar is found under Course Admin on the MA100 website.  You are required to be in class during your scheduled hour on the dates indicated.

b. MA100 also affords you the opportunity to take RS101 during class time.  17 lessons are dedicated to RS101 and are given by the Center for Enhanced Performance (CEP).  You are required to be in class during all scheduled CEP classes and will receive ½ credits.

c. Attendance at Written Partial Reviews (WPR) is mandatory.  Except in emergencies, cadets will not make any appointments that could preclude their attendance for a WPR.  Any cadet missing a WPR will be required to take a make-up exam.

d. [image: image1.wmf]MA100 consists of 75 attendance periods associated with MA100 which are broken down as follows:

6. Course Evaluation Plan:  Your performance in this course will be evaluated both in and out of class.  Out of class efforts consist of homework and projects.  In class efforts consist of written exercises, presentations, Written Partial Reviews (WPR), and a comprehensive final examination.  Success in this course depends heavily on your daily preparation.  With a concerted effort on your part, you will achieve the level of understanding necessary to be successful in this course and in future mathematics, science, and engineering courses.

a. Course Point Distribution.
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b. Final course grades will follow the Departmental of Mathematical Sciences’ guidelines.  Scores listed ranges are guaranteed with refinements made for plus and minus grades.

[image: image21.emf]Percentage Mark Grade

90 ≤ Mark ≤ 100 A

80 ≤ Mark < 90 B

70 ≤ Mark < 80 C

67 ≤ Mark < 70 D

Mark < 67

F


c. A score of less than 50% on the TEE (regardless of final course average) may indicate insufficient knowledge or ability and could result in course failure.

7. Fundamental Concepts:

a. Your success in college level math, science, and engineering depends on a firm understanding of pre-calculus material.  We have identified those skills and concepts that all students must possess in order to effectively understand the concepts presented in the core program.  These skills are listed under the Fundamental Concepts link in the Administrative section on the MA100 website.  Our experience indicates that if you lack a good understanding of these skills, you will be hampered in subsequent math, science, and engineering courses.

b. To ensure that you are prepared for this course and follow on courses, you will be administered the Fundamental Concepts Exam (FCE) during this course.  These exams will be taken in class during Lesson 28 and Lesson 40.  A final FCE will be taken during Term End Exam Week if you did not achieve an 80% on at least one of the two previous exams.  All exams will test your fundamental skills in algebra, trigonometry, and pre-calculus.  They will be similar to the exams you completed during the summer.  You are expected to achieve a score of 80% or better on these exams.  If you do not pass at least one FCE with a minimum score of 80%, you may fail the course and may be separated from the United States Military Academy.

8. Out of Class Work:  Unless otherwise directed by your instructor, you are responsible for the assigned readings and problems prior to coming to class.  Read and prepare them for class every day.  You will prepare and submit homework that is for grade, to include all project submissions, in accordance with the Dean’s Documentation of Written Work (DWW).  Daily assigned problems that are not graded do not need to be documented.

9. Portfolios:
For your use in later courses, you should prepare a portfolio of your work in MA100.  The portfolio is enclosed in a three ring binder.  The first page is a title page using the format specified in Documentation of Written Work.  The second page is a table of contents.  The next section contains your reflective summaries for each block of instruction in MA100 (if your instructor requires this).  The remaining pages are examples of your work.  As a minimum you should include your three WPRs, a copy of your project and all graded work to include your homework sets and instructor quizzes.

10. Professional Development:  As you progress through this course you will grow both academically and professionally.  To help you achieve this growth, we have the following expectations for your efforts in MA100.

· Dedicate the time required for success – we have designed this course so that the average student can succeed with 1-2 hours of daily preparation.

· Come prepared for class – work or attempt to work all problems.  Come to class knowing what you don’t 

know so that you can ask questions.

· Work to your potential – that’s why you chose to come here.

· Participate in the discussion – this is your education; take charge!

· Seek assistance when needed – from the text, your classmates or your instructor.

11. For many of you this is your first college-level mathematics course.  The USMA mathematics curriculum focuses on applying mathematics to model and solve problems.  Your instructor will expect you to come to class prepared for the lesson and ready to participate.  Be logical, be neat and be organized in your work.  The efforts you make outside of class will ensure the 55 minutes in class are most productive for learning.  I think you will find this course interesting, applicable and enjoyable.  Welcome to the Department of Mathematical Sciences and have a great semester!
  








//original signed//

ROBERT BURKS








LTC, QM/49








Program Director

PROBLEM SOLVING LAB #1

Introduction:  Course Overview

PRIMARY READING:  

None

OBJECTIVES: 


To successfully complete work in your math/science/engineering (MSE) courses at USMA, you require the knowledge of certain mathematical skills and concepts.  The MSE Committee identified certain skills as fundamental skills and concepts that all cadets must possess.  These skills will be tested at the conclusion of this course.  We will work together throughout the course to remediate any deficiencies before you continue in your core course development. 

SUGGESTED PROBLEMS:  


None

TECHNOLOGY:  

1. Click on the MATHEMATICA icon on your desk top to open a new file.  Go to the HELP menu and view the 10 minute tutorial.  Try the sample calculations provided in the text in the various subsections of reading.  
ESSENTIAL TERMS:  


MATHEMATICA:  palettes

FUNDAMENTAL SKILLS:  


Review the fundamental skills and required mathematical skills and concepts in the Instructional Memorandum.  Identify which skills you feel competent that you can complete prior to the start of the semester.

LESSON #1:  Real Numbers

PRIMARY READING:


Precalculus: Mathematics for Calculus:  Section 1.1, pp. 2 – 10.

OBJECTIVES:

1. Know the definition and understand the properties of Real Numbers.

2. Understand the properties of Negative numbers. 

3. Understand the properties of Fractions. 

4. Understand Sets and Intervals and their notations. 

5. Know the definition and properties of Absolute Value.

6. Be able to find the distance between points.

SUGGESTED PROBLEMS:

1. Exercises 1.1.   2,3,5,10,11,16,26,28,30,44,46,52,54,57, 69.  (15 total)

TECHNOLOGY:

1. On a MATHEMATICA work sheet, type ??Plot and see what happens.  Plot the examples provided in the reading.

ESSENTIAL TERMS:

· Real Numbers, pg. 2.

· Sets/Intervals, pg. 6.

· Absolute Value, pg. 8.

CEP #1

Organization Skills

PRIMARY READING:


None.

OBJECTIVES:

ADMINISTRATION:

This Problem Solving Lab will be conducted by the Center for Enhanced Performance.

 LESSON #2:  Exponents and Radicals
PRIMARY READING:


Precalculus: Mathematics for Calculus: Sections 1.2, pp. 12 – 21.

OBJECTIVES:

1. Be able to write radical expressions using exponents and exponential expressions using radicals.

2. Understand and be able to apply the laws of exponents.

3. Be able to write numbers in scientific notation.

4. Understand and be able to apply the properties of nth roots.

5. Understand and be able to apply the definition of rational exponents.

SUGGESTED PROBLEMS: 

1. Exercise 1.2.   3,8,10,17,36 – 40 (even),52,66,70,72,86,87  (13 total) 

TECHNOLOGY:
1.  Use Mathematica to evaluate the exponential and radical expressions in the reading, pages 13 – 14.  One can also use the Basic Input palette to enter these types of expressions..  

ESSENTIAL TERMS:

· Exponential Notation, p. 13.

· Laws of Exponents, p. 14.

· Scientific Notation, p. 16.

· Rational Exponents, p. 19

ADMINISTRATION:

During this lesson, your instructor will issue Homework Set #1.  Homework Set #1 is worth 25 points.  Homework Set #1 will be due during Lesson 4, Wednesday, 29 August 2007.

CEP #2

Time Management Long Term and Study Skills

PRIMARY READING:


None.

OBJECTIVES:

ADMINISTRATION:
This Problem Solving Lab will be conducted by the Center for Enhanced Performance.

LESSON #3:  Algebraic Expressions

PRIMARY READING:

Precalculus: Mathematics for Calculus: Sections 1.3, pp. 24 – 31.

OBJECTIVES:

1. Be able to add, subtract and multiply algebraic expressions.

2. Be able to use special product formulas to find products of (expand) algebraic expressions.

3. Be able to factor algebraic expressions and use special factoring formulas.

SUGGESTED PROBLEMS: 

1. Exercise 1.3.   3,9,17,25,31,45,51,62,77,81.  (10 problems total)

TECHNOLOGY:
Using MATHMATICA, review how to factor and expand algebraic expressions.   Use the Help browser to find the proper commands.

ESSENTIAL TERMS:

· Variable, p. 24.

· Polynomial, p. 24.

· FOIL, p. 26.

· Special Product Formulas, p. 26.

· Factoring Formulas, p. 29.

PROBLEM SOLVING LAB #2

PRIMARY READING:


None.

OBJECTIVES:

Arrive to class with an open mind and your laptop computers.


ADMINISTRATION:
During this class period, you will be working problems by hand and using technology.  Be prepared to ask questions.

 LESSON #4:  Rational Expressions

PRIMARY READING:

Precalculus: Mathematics for Calculus: Sections 1.4, pp. 35 – 41.
OBJECTIVES:

1. Be able to simplify fractional expressions.

2. Be able to multiply and divide fractional expressions.

3. Be able to add and subtract fractional expressions.

4. Be able to simplify compound fractions.

5.    Be able to rationalize the denominator of fractional expressions with radicals in the denominator.

SUGGESTED PROBLEMS:  

Exercise 1.4  3,6,11,13,15,25,33,37,55,59,61,79  (12 total)

TECHNOLOGY:

Use MATHMATICA to perform operations on fractional expressions.  Rework at least 4 suggested problems using MATHEMATICA.  Email your work to your instructor.

ESSENTIAL TERMS:

· Rational expressions, p. 35.

· Domain, p.35.

· Least common denominator, p. 37.

· Compound Fraction, p.38.

STUDY QUESTIONS:
What are some common errors associated with fractional expression operations?

ADMINISTRATION:


HOMEWORK #1 IS DUE BY THE START OF CLASS.  Give your homework to the Section Marcher prior to the beginning of the hour.

CEP #3

Time Management Short Term

PRIMARY READING:


None.

OBJECTIVES:

ADMINISTRATION:
This Problem Solving Lab will be conducted by the Center for Enhanced Performance.

LESSON #5:  Equations

PRIMARY READING:

Precalculus: Mathematics for Calculus: Sections 1.5, pp. 44 – 54.

OBJECTIVES:

1. Know the definition of a linear equation.

2. Be able to solve linear equations.

3. Given an equation, be able to solve for one variable in terms of others.

4. Be able to solve quadratic equations by factoring, completing the square, and using the quadratic        

       formula.

5. Be able to determine the discriminant of a quadratic equation.

6. Be able to use equations for solving application problems. 

SUGGESTED PROBLEMS:
Exercises 1.5.  2,16,20,28,38,39,47,81,82,84.  (10 problems)

TECHNOLOGY:

Use MATHMATICA to solve at least four of the suggested problems (in addition to working them by hand).  

ESSENTIAL TERMS:

· Solutions/Roots, pg.44.

· Linear equation, p. 45.

· Quadratic equation, p. 47.

· Discriminant, p. 50.

ADMINISTRATION:

During this lesson, your instructor will issue Homework Set #2.  Homework Set #2 is worth 35 points.  Homework Set #2 will be due during CEP #5, Thursday, 6 September 2007.

CEP #4

MA100

PRIMARY READING:


None.

OBJECTIVES:

ADMINISTRATION:
This Problem Solving Lab will be conducted by the Center for Enhanced Performance.

LESSON #6:  Inequalities

PRIMARY READING:  

     Precalculus: Mathematics for Calculus: Sections 1.7, pp. 76-84.

OBJECTIVES:
1. Be able to solve a linear inequality.

2. Be able to solve nonlinear inequalities and inequalities involving a quotient.

3. Be able to use the properties of absolute values of inequalities to solve absolute value inequalities .

4. Be able to apply concepts of inequalities to problem solving.

SUGGESTED PROBLEMS:  

Exercise 1.7.   3,15,17,21,25,27,29,31,37,39,41,43,57,58,63  (15 problems)

TECHNOLOGY:   

1.  Use MATHMATICA to build functions involving absolute values.


2.  Type ??Abs to get help for the absolute value function in MATHEMATICA. 


3.  To solve inequalities on MATHEMATICA, you must first load a special package.  Type the following:

<<Algebra`InequalitySolve`  to load the package.  Then type  ??InequalitySolve  to get some Help examples of the command.   

ESSENTIAL TERMS:

· Linear Inequalities, p. 77.

· Nonlinear inequalities, p. 77.

CEP #5

MA100

PRIMARY READING:


None.

OBJECTIVES:

ADMINISTRATION:
This Problem Solving Lab will be conducted by the Center for Enhanced Performance.

HOMEWORK #2 IS DUE BY 1600. 

PROBLEM SOLVING LAB #3

PRIMARY READING:


None.

OBJECTIVES:

Arrive to class with an open mind and your laptop computers.


ADMINISTRATION:
During this class period, you will be working problems by hand and using technology.  Be prepared to ask questions.

CEP #6

PRIMARY READING:


None.

OBJECTIVES:

ADMINISTRATION:
This Problem Solving Lab will be conducted by the Center for Enhanced Performance.

LESSON #7:  Coordinate Geometry

PRIMARY READING:

     Precalculus: Mathematics for Calculus: Sections 1.8, pp. 87 – 96.

OBJECTIVES:

1. Given a Coordinate/Cartesian Plane, be able to plot or find given points.

2. Be able to determine the distance between two points and the midpoint of a line segment.

3. Be able to sketch a graph by plotting points.

4. Be able to find the x and y intercepts of the graph of equations.

5. Be able to identify an equation of a circle.

SUGGESTED PROBLEMS:  

Exercise 1.8.  3,9,11,13,16,17,24,31,32, 37,47,52,82,89   (14 problems) 

TECHNOLOGY:
1.  Using MATHMATICA , plot the graph of an equation. 

2.  On your calculator, build a table of values. Then use the ListPlot command to plot the set of points.  Example:


f[x_]: = x2      (define a function in MATHEMATICA
)


points = Table[{x,f[x]},{x,-5,5}]      (creates a list of points (or x and y values) for the function for x between -5 and 5.  This list of points is stored in the variable “points”)


ListPlot[points]  creates a plot of the points.


Type  ??ListPlot   to see the options available with the ListPlot command.

ESSENTIAL TERMS:
· Cartesian Plane, p. 87

· Distance Formula, p. 89

· Midpoint Formula, p.90

· Intercepts, p.92.

ADMINISTRATION:

CEP #7

PRIMARY READING:


None.

OBJECTIVES:

ADMINISTRATION:
This Problem Solving Lab will be conducted by the Center for Enhanced Performance.

LESSON #8:  Lines and Variation

PRIMARY READING:

     Precalculus: Mathematics for Calculus: Sections 1.10, pp. 111 – 120 and 1.11, pp.123-126..

OBJECTIVES:

Be able to find the slope of a line through two points using the slope definition.

Be able to find the equation of a line given a point and its slope using the point slope formula.

Be able to express equations in slope intercept form.

Be able to find the equation of a line parallel to a given line.

Be able to find the equation of a line perpendicular to a given line.

Be able to apply concepts of linear equations to problem solving.

Understand the types of modeling variation and how they are expressed in an equation.

SUGGESTED PROBLEMS:  

Exercises 1.10.   4,9,12,15,27,29,32,47,52,58,64   (10 problems)

Exercises 1.11.   3,7,13,15,23

TECHNOLOGY:
ESSENTIAL TERMS:

· Slope, p. 112.

· Linear Equation, p. 115.

· Rate of Change, p. 118.

· Direct Variation, p.123

· Inverse Variation, p.125

· Joint Variation, p.126.

CEP #8

PRIMARY READING:


None.

OBJECTIVES:

ADMINISTRATION:
This Problem Solving Lab will be conducted by the Center for Enhanced Performance.

          HOMEWORK #3 IS DUE BY 1600.

 LESSON #9:  What is a Function?

PRIMARY READING:

     Precalculus: Mathematics for Calculus: Sections 2.1, pp. 147 – 154.

OBJECTIVES:

1. Understand the definition of function.

2. Be able to evaluate a function at any value, numeric or symbolic.

3. Understand and be able to evaluate a piecewise defined function.

4. Be able to find the domain of a function.

5. Recognize four ways to represent a function.

SUGGESTED PROBLEMS:  

Exercises 2.1    1 – 4,12,15,19,23,29,31,37,46,48,49,51,53   (16 problems)

TECHNOLOGY:
1.  Use MATHMATICA to graph various types of functions. From a selected function, develop a table of values using MATHMATICA.

ESSENTIAL TERMS:

· Function, p. 149.

· Piecewise defined function, p. 147.

· Domain, p. 150 & 153.

· Range, p.150.

LESSON #10:  Graphs of Functions

PRIMARY READING:

 Precalculus: Mathematics for Calculus: Sections 2.2, pp. 158 – 166.

OBJECTIVES:

Be able to sketch the graph of a given function.

Understand and be able to sketch the graph of a piecewise defined function.

Be able to find the domain and range from a graphed function.

SUGGESTED PROBLEMS:
Exercise 2.2  3-6,13,15,23,24,34,38,45-49 (odd),55,64,75.   (16 problems)  Do all plotting using Mathematica.

TECHNOLOGY:   

Use MATHMATICA to graph various types of functions.

ESSENTIAL TERMS:

· Vertical Line Test, p. 163.

PROBLEM SOLVING LAB #4 Review

PRIMARY READING:


None.

OBJECTIVES:

Arrive to class with an open mind and your laptop.

LESSON #11:  Written Partial Review I

OBJECTIVES:

1. Review the lesson objectives for Lessons 1 – 10.

2. Understand and be able to apply the lesson objectives for Lessons 1 – 10.

WEIGHT:

TIME:  


You will have 55 minutes to complete this WPR.

REFERENCES:


Authorized calculators are allowed for use on this exam.  The authorized references for this WPR are your computer (wireless turned off), your issued calculator, your notes and your textbook.

LESSON #12:  Change of Functions
PRIMARY READING:

Precalculus: Mathematics for Calculus: Sections 2.3, pp. 173-181.

OBJECTIVES:

1. Understand when a function is increasing or decreasing and be able to apply the concept to problem solving.

2. Understand average rate of change, how it is calculated and be able to apply the concept to problem solving.

SUGGESTED PROBLEMS:
Exercise 2.3   2,3,11,14,16,17,23,25,   (7 problems)   .
TECHNOLOGY:   

Use MATHMATICA to graph your suggested problems
ESSENTIAL TERMS:

· Increasing/Decreasing Function, p.173.
· Average Rate of Change, p.175.
ADMINISTRATION:


During this lesson, your instructor will issue Homework Set #4.  Homework Set #4 is worth 25 points.  Homework Set #4 will be due during PSL 5, Tuesday, 2 October 2007.
 LESSON #13:  Transformation of Functions

PRIMARY READING:

Precalculus: Mathematics for Calculus: Sections 2.5, pp. 182 – 189
OBJECTIVES:

3. Given the graph of y = f(x), know and understand the transformation that shifts it vertically and horizontally and be able to sketch it. 

4. Given the graph of y =f(x), know and understand the transformation that makes it reflect about the x and y axis and be able to sketch it.

5. Given the graph of y =f(x), know and understand the transformation that stretches and shrinks it vertically and horizontally and be able to sketch it.

6. Given the graph of y = f(x), know and understand the transformation that combines shifting, stretching, and reflecting and be able to sketch it.

7. Be able to determine if a function is even or odd algebraically and graphically.

SUGGESTED PROBLEMS:
Exercises 2.5    2,4,8,10-12,16,18,20,23,37-39,41,45,52,53  (17 problems)
TECHNOLOGY:   

Use Mathematica to plot the given functions, and the final transformed functions to check your logic for problems  16,20,23,37,38,39 & 41.
ESSENTIAL TERMS:

· Transformation, p. 182.

· Even/Odd Function, p. 189
CEP #9

PRIMARY READING:


None.

OBJECTIVES:

ADMINISTRATION:
This Problem Solving Lab will be conducted by the Center for Enhanced Performance.

 LESSON #14:  Combining Functions

PRIMARY READING:

     Precalculus: Mathematics for Calculus: Sections 2.7, pp. 214-219
OBJECTIVES:

1. Be able to combine functions and form new ones through algebraic operations on functions.

2. Be able to find domains of combined functions.

3. Be able to find the composition of functions.

4. Be able to recognize a composition of functions.

5. Be able to apply composition of functions to problem solving.

SUGGESTED PROBLEMS:
Exercise 2.7    2,3,5,15,19-21,30-33  (11 problems)
TECHNOLOGY:   

1. Use MATHMATICA  to work the suggested problems.

2. Plotting multiple functions on the same set of axes.
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f[x_]=x

g[x_]=x4

h[x_]= x+4

j[x_]=x

+

          (defines a function in Mathematica)
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Plot [ { f [x] , f [x]  4 , f [x 4] , f 

[x] } , { x , 0 , 4 } , PlotStyle  { {} 

, Hue [.1] , Hue [.2] , Hue [.3] } ]

++®



OR


[image: image4.wmf]Plot [ { f [x] , g [x]  , h [x ] , j [x]

 } , { x , 0 , 4 } , PlotStyle  {RGBColo

r[1,0,0], 

RGBColor[0,1,0],RGBColor[0,0,1],RGBColor

[.5,0,.5]}]

®

                (plots multiple functions in different colors)
Type  ??Hue  to see help with the Hue option for color graphs.
Type ??RGBColor
ESSENTIAL TERMS:

· Algebra of Functions, p. 214.

· Composition of Functions, p. 216.

 LESSON #15:  Polynomial Functions and their Graphs

PRIMARY READING:


Precalculus: Mathematics for Calculus: Sections 3.1, pp. 250 – 261
OBJECTIVES:

1. Understand the definition of a polynomial.

2. Be able to determine the end behavior of polynomials.

3. Understand the Intermediate Value Theorem for Polynomials 

4. Be able to find the zeros and graph a polynomial function.

SUGGESTED PROBLEMS: 

  Exercise 3.1    11-13,25,33,36,37, 38,45,76   (10 problems)
TECHNOLOGY:

Use MATHEMATICA to plot polynomial functions, view & describe end behavior, and to find the zeros of the function.


Applicable Commands:  Plot,  Solve,  NSolve,    FindRoot,   Factor,   Expand
ESSENTIAL TERMS:

· Polynomial Function, p.250.

· Zeros of Polynomials, p. 254.

· Intermediate Value Theorem, p. 255.

· Local Extrema, p.260.

LESSON #16:  Problem Solving Class
PRIMARY READING:

Read the information on power functions on pages 23-26 from the following excerpt: 
http://www.dean.usma.edu/math/courses/ma103/MRCW/Block_I/Lesson_4.pdf
OBJECTIVES:

1. Work on application problems for functions

2. Identify the properties of a power function and how it relates to a polynomial function.

3. Understand how changes in the parameters of a power function affect their shape.

SUGGESTED PROBLEMS: 

TECHNOLOGY:

Use Mathematica to gain a greater insight into power functions and to solve function application problems.
ESSENTIAL TERMS:

CEP #10

PRIMARY READING:


None.

OBJECTIVES:

ADMINISTRATION:
This Problem Solving Lab will be conducted by the Center for Enhanced Performance.

PROBLEM SOLVING LAB #5
PRIMARY READING:


None.

OBJECTIVES:

Arrive to class with an open mind and your laptop.
ADMINISTRATION:


HOMEWORK #4 IS DUE BY THE START OF CLASS.  Give your homework to the section Marcher prior to the beginning of the hour.
LESSON 17:  Exponential Functions
PRIMARY READING:
       Precalculus: Mathematics for Calculus: Sections 4.1, pp. 327-336
OBJECTIVE:
1. Be able to graph exponential functions.

2. Understand the definition of an exponential function.

3. Given a graph of an exponential, be able to find the exponential function.

4. Be able to use your laptop to evaluate exponential expressions.

5. Be able to apply exponential concepts to model exponential growth or decay.

SUGGESTED PROBLEMS:
        Exercise 4.1      2,3,7,8-11,20-23,38,43,49,51,55.   (16 problems)

TECHNOLOGY:

Use MATHMATICA to complete the suggested problems where required.

ESSENTIAL TERMS:
· Exponential functions, p. 328.

· Horizontal asymptote, p.330.

· Natural exponential Function, p. 333.

ADMINISTRATION:

During this lesson, your instructor will issue Homework Set #5.  Homework Set #5 is worth 40 points.  Homework Set #5 will be due during Lesson 20, Wednesday, 10 October 2007.
LESSON #18:  Logarithmic Functions

PRIMARY READING:  

      Precalculus: Mathematics for Calculus: Sections 4.2, pp. 342 – 349
OBJECTIVES: 
1. Understand the definition of the logarithmic function.

2. Understand the equivalence of exponential and logarithmic expressions.

3. Be able to evaluate and graph logarithmic functions.

4. Be able to use properties of logarithms to solve logarithmic equations.

5. Understand the definition of the natural logarithm and its properties and be able to evaluate them.

SUGGESTED PROBLEMS:  

       Exercise 4.2.1,2,5,6,8,11,15,17,24-26,36,39,40,45,57     (16 problems)

TECHNOLOGY:  


Use MATHMATICA to complete your suggested problems where required.


Applicable commands:  Log,  Exp
ESSENTIAL TERMS:

· Common logarithm, p. 346.

· Natural logarithm, p. 348.

LESSON #19:  Laws of Logarithms

PRIMARY READING:  

           Precalculus: Mathematics for Calculus: Sections 4.3, pp. 352 – 356
OBJECTIVES: 
1. Understand the laws of logarithms.

2. Be able to use the laws of logarithms to expand and evaluate expressions.

3. Be able to write a logarithmic expression as a single logarithm.

4. Be able to use the change of base formula to graph and evaluate logarithms.

SUGGESTED PROBLEMS:  
                      Exercise 4.3     3,9,12,20,29,34,40-42,51,53,56    (12 problems)

TECHNOLOGY:  


Use MATHMATICA to complete your suggested problems where required.

ESSENTIAL TERMS:
PROBLEM SOLVING LAB #6

PRIMARY READING:


None.

OBJECTIVES:

Arrive to class with an open mind and your laptop.

 LESSON #20:  Exponential and Logarithmic Equations

PRIMARY READING:

      Precalculus: Mathematics for Calculus: Sections 4.4, pp. 358-366
OBJECTIVES:


1.    Be able to solve logarithmic equations. 

2.    Be able to solve exponential equations.

3.    Be able to use logarithms to solve exponential growth and decay models.


SUGGESTED PROBLEMS: 

       Exercise 4.4    1,2,10,12,16,27,35,39,46,55,58,61,63,64,65    (15 problems)

TECHNOLOGY:


Use your calculator or computer to help you complete the suggested problems.

ESSENTIAL TERMS:
· Exponential Equations, p. 358.

· Logarithmic Equations, p. 361.

· Compound Interest, p. 365.

ADMINISTRATION:


HOMEWORK #5 IS DUE BY THE START OF CLASS.  Give your homework to the section Marcher prior to the beginning of the hour.

 LESSON #21:  The Unit Circle

PRIMARY READING:

     Precalculus: Mathematics for Calculus: Sections 5.1, pp. 400 – 406.

OBJECTIVES:

1.    Be able to locate a point on the unit circle.

2.    Be able to find terminal points on the unit circle.

3.    Understand reference numbers and be able to use them to find terminal points.

SUGGESTED PROBLEMS: 

       Exercise 5.1    1,6,9,12,17,21,27,31,39,44.    (10 problems)

ESSENTIAL TERMS: 

· Unit Circle, p.400.

· Terminal point, p.401.

· Reference Number, p. 404.

ADMINISTRATION:

During this lesson, your instructor will issue Homework Set #6.  Homework Set #6 is worth 25 points.  Homework Set #6 will be due during CEP #11, Wednesday, 17 OCT, 2007.
LESSON #22:  Angle Measure

PRIMARY READING:

     Precalculus: Mathematics for Calculus: Sections 6.1, pp. 467-474
OBJECTIVES:

1. Be able to convert between radian measure and degree measure of an angle.

2. Understand coterminal angles and be able to find angles that are coterminal with a given angle
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3. Be able to compute the length of the arc spanned by an angle.

4. Be able to find the area of a circular sector.

5. Given a situation for circular motion, be able to find linear and angular speed. 

SUGGESTED PROBLEMS: 

Exercise 6.1      2,5,10,13,18,21,28,41-43,47,50,51,52.     (14 problems)

ESSENTIAL TERMS:
· Standard Position, p. 470.

· Coterminal Angles, p. 470.

· Circular Sector, p. 473.

CEP #11

PRIMARY READING:


None.

OBJECTIVES:

ADMINISTRATION:

This Problem Solving Lab will be conducted by the Center for Enhanced Performance.

ADMINISTRATION:


.  
LESSON #23:  Trigonometry of Right Angles

PRIMARY READING:

      Precalculus: Mathematics for Calculus: Sections 6.2, pp. 478 – 483.

OBJECTIVES:

1. Given a right triangle, be able to find its trigonometric ratios.

2. Be able to apply trigonometry of right triangles to problem solving.

SUGGESTED PROBLEMS: 

       Exercise 6.2.1,4,6,7,11,14,16,18,22,30,36,42,43,51   (14 problems)

TECHNOLOGY:



Use your laptop to complete the suggested problems where required.

ESSENTIAL TERMS:
· Trigonometric Ratios, p. 478.

· Special Triangles, p. 480.

ADMINISTRATION:

CEP #12

PRIMARY READING:


None.

OBJECTIVE:

ADMINISTRATION:

This Problem Solving Lab will be conducted by the Center for Enhanced Performance.
.

HOMEWORK #6 IS DUE BY 1600
LESSON #24:  Trigonometric Functions of Angles 

PRIMARY READING:

      Precalculus: Mathematics for Calculus: Sections 6.3, pp. 488 – 495.

OBJECTIVES:

1. Understand the definition of trigonometric functions.

2. Be able to find the values of the trigonometric functions of angles.

3. Understand the definition of reference angles, and be able to find them given an angle
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.

4. Be able to use reference angles to evaluate trigonometric functions.

5. Be able to express one trigonometric function in terms of another.

6. Be able to find the area of triangles.

SUGGESTED PROBLEM: 
Exercise 6.3    2,5,8,11,16,22,23,29,36,39,43,45,50,53   (14 problems)

ESSENTIAL TERMS:

· Reference Angles, p. 491.

· Fundamental Identities, p. 493.

ADMINISTRATION:


During this lesson, your instructor will issue Homework Set #7.  Homework Set #7 is worth 30 points.  Homework Set #7 will be due during Lesson 27, Tuesday, 30 October 2007.
CEP #13

PRIMARY READING:

OBJECTIVES:

ADMINISTRATION:
This Problem Solving Lab will be conducted by the Center for Enhanced Performance. 
LESSON #25:  Law of Sines and Cosines

PRIMARY READING:

     Precalculus: Mathematics for Calculus: Sections 6.4,6.5, pp. 501-513.

OBJECTIVES:

1. Be able to “solve a triangle” by determining all three angles and the lengths of all three sides.

2. Know the Law of Sines.  
3. Know the Law of Cosines.

4. Be able to apply the laws to problem solving.

SUGGESTED PROBLEMS: 

1. Exercise 6.4    2,4,7,24,25,27,31.

2. Exercise 6.5    2,4,10,27,29,31,33,36.         (15 problems)

TECHNOLOGY:

Use your laptop to help solve the suggested problems.
ESSENTIAL TERMS:

· Cases for solving triangles, p.501-502.
· Law of Sines, p. 502.
· Law of Cosines, p. 509.
· Heron’s Formula, p. 512.
PROBLEM SOLVING LAB #7

PRIMARY READING:


None.

OBJECTIVES:

Arrive to class with an open mind and your laptop.
LESSON #26:  Trigonometric Graphs

PRIMARY READING:

          Precalculus: Mathematics for Calculus: Sections 5.3, pp. 418 – 428.

          Precalculus: Mathematics for Calculus: Sections 5.4, pp. 434 – 440.

OBJECTIVES:

1.    Understand the periodic properties of trigonometric functions.

2.    Be able to graph trigonometric functions and their transformations.

3.    Be able to find the amplitude and period of trigonometric functions. 

SUGGESTED PROBLEMS: 

1. Exercise 5.3    1,6,8,13,14,19,24,27,36,37.

2. Exercise 5.4    1,7,11,18,41.                                   (15 problems)

TECHNOLOGY:



Use your laptop to help you complete the suggested problems.


ESSENTIAL TERMS:

· Period, p. 419.

· Amplitude, p. 421.

· Sinusoidal Curves, p. 422.

· Phase Shift, p. 423.

ADMINISTRATION:
PROBLEM SOLVING LAB #8

PRIMARY READING:


None.

OBJECTIVES:

Arrive to class with an open mind and your laptop.

LESSON #27:  Systems of Equations

PRIMARY READING:

    Precalculus: Mathematics for Calculus: Sections 9.1, pp. 635 – 641.

    Precalculus: Mathematics for Calculus: Sections 9.2, pp. 644 – 648.

OBJECTIVES:


1.    Be able to use the substitution, elimination, and graphical methods to solve both linear and nonlinear systems of equations.


2.    Be able to determine the number of solutions of a linear system in two variables.


3.    Be able to apply systems of equations to problem solving.

SUGGESTED PROBLEMS: 

1. Exercise 8.1    1,6,9,12,35,45,46

2. Exercise 8.2    2,3,8,10,13,25,31,39,44.        (16 problems)

TECHNOLOGY:


Use your laptop to help solve the suggested problems.

ESSENTIAL TERMS:

· System of Equations, p. 636.

· Substitution Method, p. 637.

· Elimination Method, p. 639.

ADMINISTRATION:

CEP #14

PRIMARY READING:


None.

OBJECTIVES:

ADMINISTRATION:

This Problem Solving Lab will be conducted by the Center for Enhanced Performance.

HOMEWORK #7 IS DUE BY 1600.
PROBLEM SOLVING LAB #9

PRIMARY READING:


None.

OBJECTIVES:

Arrive to class with an open mind and your laptop.

LESSON #28:  Focus on Problem Solving

PRIMARY READING:

    Precalculus: Mathematics for Calculus: pp.138-143.

OBJECTIVES:


1.    Understand the Polya Problem Solving Process:



Understand the problem



Devise a plan



Carry out the plan



Look Back


2.  Be able to develop a model based on known relationships.


3.  Be able to develop an empirical model based on unknown relationships between the data. 

SUGGESTED PROBLEMS: 


Average Speed (Precalculus, p.140)

A driver sets out on a journey.  For the first half  of the distance she drives at the leisurely pace of 30 mi/h; during the second half she drives 60 mi/h.  What is her average speed on this trip?

THINK ABOUT:

It is tempting to take the average of the speeds and say that the average speed for the entire trip is
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1. But is this correct?  What have you actually computed?  What is the meaning of average speed?

2. Read and understand the solution to this problem on page 140 of the text.

ADMINISTRATION:

During this lesson your instructor will issue Project 1.  Project 1 is worth 100 points (see paragraph 9, page 2, of Instructional Memorandum 100-1).  Project 1 will be due on Lesson 37, Tuesday, 27 November 2007.
LESSON #29:  Fundamental Concepts Exam

OBJECTIVES:

1. Review MA100 Instructional Memorandum Enclosure 2 titled “Required Mathematical Skills for Entering Cadets.  Also review relevant parts of MA100 Instructional Memorandum Enclosure 3 titled “United States Military Academy Mathematical Recall Knowledge.

2. Understand and be able to apply the required Fundamental Skills.

WEIGHT:


This Fundamental Concepts Exam (FCE) is a diagnostic exam.

TIME:  


You will have 55 minutes to complete this FCE.

REFERENCES:


NO CALCULATORS ARE ALLOWED FOR USE ON THIS EXAM.

LESSON #30:  Modeling with Functions

PRIMARY READING:

1.  Review Precalculus: Mathematics for Calculus, Section 1.6, pp. 58-67.
2.  Read Precalculus: Mathematics for Calculus, Section 2.6, pp. 203-210.
OBJECTIVES:

1. Understand the properties of functions.

2. Understand how changes in parameters affect functions.

3. Understand the definition of modeling.

4. Be able to develop models based on known relationships.
5. Be able to use a model to analyze and predict information
SUGGESTED PROBLEMS: 


Problems 1, 4, 7 – 10, 12, and 14, pp 210 – 211.

TECHNOLOGY:


Use your laptop to help solve the suggested problems.

FUNDAMENTAL SKILLS:

Explain how the graph of g is obtained from the graph of f for
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CEP #15

PRIMARY READING:


None.

OBJECTIVES:

ADMINISTRATION:
This Problem Solving Lab will be conducted by the Center for Enhanced Performance.

PROBLEM SOLVING LAB #10

PRIMARY READING:


None.

OBJECTIVES:

Review for WPR II.  The WPR will cover lessons 12 – 27..

LESSON #31:  Written Partial Review II

OBJECTIVES:

1. Review the lesson objectives for Lessons 12 – 27.

2. Understand and be able to apply the lesson objectives for Lessons 12 – 27.

WEIGHT:

TIME:  


You will have 55 minutes to complete this WPR.

REFERENCES:


Authorized calculators are allowed for use on this exam.  The authorized references for this WPR are your computer (wireless turned off), your issued calculator, your notes and your textbook.

LESSON #32 Focus on Modeling:  Fitting Lines to Data

PRIMARY READING:

1. Review Precalculus: Mathematics for Calculus, Section 1.10, pp. 111 – 120.

2. Read Precalculus: Mathematics for Calculus, pp. 239-243

3. Read Modeling in a Real and Complex World, Chapter 1, Modeling with Linear Functions, pg 35- 42. 
OBJECTIVES:

1. Understand the properties of linear functions.

2. Understand how changes in parameters affect linear functions.

3. Understand the definition of a mathematical model.

4. Be able to develop a model based on known relationships.

5. Be able to create a scatter plot using Mathematica or Microsoft Excel.

SUGGESTED PROBLEMS: 

Problems 1, 3, and 7(a) and (b), pp. 243 – 245.

TECHNOLOGY:


Use your laptop to help solve the suggested problems.

ESSENTIAL TERMS:

· Mathematical Modeling, p.239.

· Scatterplot, p.239

· Regression Line, 240.

PROBLEM SOLVING LAB #11

PRIMARY READING:

None

OBJECTIVES:
LESSON #33:  Power and Polynomial Functions
PRIMARY READING:

1.  Read Modeling in a Real and Complex World, Chapter 1.6, Power and Polynomial Functions, pg 43- 46. 
OBJECTIVES:


1.   Calculate and interpret the sum of the squared error (SSE).


2.  Be able to discuss/describe the strengths and weaknesses of different mathematical models by analyzing how good the model fits the data set.   

SUGGESTED PROBLEMS: 


1.  Answer questions 1, 2 and 3.  
TECHNOLOGY:


Use your laptop to help solve the suggested problems.

ESSENTIAL TERMS:

ADMINISTRATION:

PROBLEM SOLVING LAB #12

PRIMARY READING:


None.

OBJECTIVES:

Arrive to class with an open mind and your laptop.

CEP #16

PRIMARY READING:


None.

OBJECTIVES:

ADMINISTRATION:

This Problem Solving Lab will be conducted by the Center for Enhanced Performance.

LESSON #34:  Modeling with Power and Polynomial Functions
PRIMARY READING:

    Read Modeling in a Real and Complex World, Chapter 1.7, Modeling with Power and Polynomial Functions, pg 47-55.
OBJECTIVES:


1.    Transform a real world problem into an exponential model based on known relationships between variables.

2.  Apply the basic log identities in order to solve for exponential parameters by hand.


3.  Improve a model by making manual adjustments to its parameters.


4.  Communicate the results of your mathematical model so a decision maker can understand your solution and analysis.

SUGGESTED PROBLEMS: 


1.  Do problems 1 and 2 in the text.  

TECHNOLOGY:


Use your laptop to help solve the suggested problems.

ESSENTIAL TERMS:

ADMINISTRATION:

LESSON #35:  Linear, Power and Polynomial Data Fitting
PRIMARY READING:

    Read Modeling in a Real and Complex World, Chapter 1.8, Linear, Power and Polynomial Data Fitting, pg 57-62.

OBJECTIVES:


1.    Transform a real world problem into an exponential model based on known relationships between variables.


2.  Apply the basic log identities in order to solve for exponential parameters by hand.


3.  Improve a model by making manual adjustments to its parameters.


4.  Communicate the results of your mathematical model so a decision maker can understand your solution and analysis.

SUGGESTED PROBLEMS: 


1.  Problems 1 and 2 in the text.
TECHNOLOGY:


Use your laptop to help solve the suggested problems.

ESSENTIAL TERMS:

ADMINISTRATION:

LESSON #36: Properties of Exponential Functions
PRIMARY READING:

1.  Read Modeling in a Real and Complex World, Chapter 1.9, Properties of Exponential Functions, pg. 63-68.
OBJECTIVES:


1.    Create exponential, trigonometric and power models from a data set using parameter estimation.

2.  Be able to input a mathematical model into Excel and Mathematica.


3.  Be able to plot data and mathematical models on the same graph in Excel and Mathematica.


4.  Understand how to compare models using knowledge of the nature of the data, function attributes and the eyeball test.  

SUGGESTED PROBLEMS: 


1.  Answer question 2 in the text.  
TECHNOLOGY:


Use your laptop to help solve the suggested problems.

ESSENTIAL TERMS:

ADMINISTRATION:

PROBLEM SOLVING LAB #13

PRIMARY READING:


None.

OBJECTIVES:

Arrive to class with an open mind and your laptop.

LESSON #37:  Modeling with Exponential Functions
PRIMARY READING:

    1.  Read Modeling in a Real and Complex World, Chapter 1.10, Modeling with Exponential Functions, pg 69- 72. 
OBJECTIVES:


1.   Calculate and interpret the sum of the squared error (SSE).


2.  Be able to discuss/describe the strengths and weaknesses of different mathematical models by analyzing how good the model fits the data set.   

SUGGESTED PROBLEMS: 


Problems 1, 2, and 3 in the text

TECHNOLOGY:


Use your laptop to help solve the suggested problems.

ESSENTIAL TERMS:

ADMINISTRATION:

LESSON #38:  Technology Lab

PRIMARY READING:

    None:.

OBJECTIVES:


1.    Be able to utilize technology to solve problems.

SUGGESTED PROBLEMS: 

TECHNOLOGY:


Use your laptop to help solve the suggested problems.

ESSENTIAL TERMS:

ADMINISTRATION:

PROBLEM SOLVING LAB #14

OBJECTIVES:

1.  Review the lesson objectives for Lessons 29 – 37.

2.  Understand and be able to apply the lesson objectives for Lessons 29 – 37.

WEIGHT:

TIME:  


You will have 55 minutes to complete this WPR.

REFERENCES:


Authorized calculators are allowed for use on this exam.  The authorized references for this WPR are your computer (wireless turned off), your issued calculator, your notes and your textbook.

LESSON #39:  Written Partial Review III
OBJECTIVES:

1.  Review the lesson objectives for Lessons 29-37.

2.  Understand and be able to apply the lesson objectives for Lessons 29-37.

WEIGHT:

TIME:  


You will have 55 minutes to complete this WPR.

REFERENCES:


Authorized calculators are allowed for use on this exam.  The authorized references for this WPR are your computer (wireless turned off), your issued calculator, your notes and your textbook.

PROBLEM SOLVING LAB #15

PRIMARY READING:


None.

OBJECTIVES:

Arrive to class with an open mind and your laptop.

LESSON #40:  Fundamental Concepts Exam

OBJECTIVES:

1.  Review MA100 Instructional Memorandum Enclosure 2 titled “Required Mathematical Skills for Entering Cadets.  Also review relevant parts of MA100 Instructional Memorandum Enclosure 3 titled “United States Military Academy Mathematical Recall Knowledge.

2.  Understand and be able to apply the required Fundamental Skills.

WEIGHT:


This Fundamental Concepts Exam (FCE) is a diagnostic exam.

TIME:  


You will have 55 minutes to complete this FCE.

REFERENCES:


NO CALCULATORS ARE ALLOWED FOR USE ON THIS EXAM.

CEP #17

PRIMARY READING:


None.

OBJECTIVES:

ADMINISTRATION:

This Problem Solving Lab will be conducted by the Center for Enhanced Performance.

PROBLEM SOLVING LAB #16

PRIMARY READING:


None.

OBJECTIVES:

Arrive to class with an open mind and your laptop.

PROBLEM SOLVING LAB #17

PRIMARY READING:


None.

OBJECTIVES:

Arrive to class with an open mind and your laptop.
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