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PRECALCULUS

FALL 2008

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.







