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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:

 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.

HOMEWORK #4 IS DUE BY 1600.  
PROBLEM SOLVING LAB #5
PRIMARY READING:


None.

OBJECTIVES:

Arrive to class with an open mind and your laptop.
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, 14 October 2008.
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:
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, 21 OCT, 2008.
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
[image: image5.wmf]q

.   

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.


.  
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, 31 October 2008.
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:

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

(a) 
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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.
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