Pre-Calculus – 1 year course – One mathematics credit

I.  Introduction

The goal of Pre-calculus is to equip students for college with advanced math skills. Lessons emphasize functions, graphing, and trigonometry throughout and introduce differential calculus.  It builds on the basic skills acquired throughout K – 8 grades and those acquired in Algebra I and Geometry. 
II. Educational Philosophy: 

There is no subject matter that better reflects the glory of God than mathematics.  Truly, to study mathematics is to study God’s thoughts after Him, for He is the great Engineer and Architect of the universe.  All of the mathematical laws are God’s laws and the laws are absolute.  Our knowledge of God’s absolute mathematical laws may be incomplete or at times in error, but that is a human frailty and thus does not indicate relativity in mathematical laws.  Man’s task is to search out the scientific and mathematical laws of the universe and use them for man’s benefit and the glory of God.
III. Scope and Sequence: 
Unit 1:

Trigonometry       



2 weeks                     

Unit 2:

Polynomials

        


2 weeks                               



Unit 3

Functions




2 weeks

Unit 4

Inverse Functions



2 weeks

Unit 5

Equations




2 weeks
Unit 6

Conic Sections and Polar Graphs

2 weeks
Unit 7

Complex Numbers        


2 weeks

Unit 8

Matrix Algebra          


2 weeks

Unit 9

Statistics



 
2 weeks

Unit 10

Sequences




2 weeks

Unit 11

Limits and Calculus



2 weeks

Unit 12

Differential Calculus
 


2 weeks

IV. Time Frame: 5 – 45 minute periods per week – 36 weeks per year.
V. Instructional Standards

Math

PRE CALCULUS 
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To meet this standard, the student will:

Benchmark PC.1.1:   Understand numbers, ways of representing numbers, relationships 


          among numbers, and number systems

Indicators:


PC.1.1.1   Apply their understanding of very large and very small numbers and of various 


    representations of them


PC.1.1.2   Demonstrate fluency in operations with real and complex numbers 


PC.1.1.3   Understand vectors as a system that has some of the properties of the real- 


    number system


PC.1.1.4   Evaluate, simplify, or rearrange numbers of rational powers in exponential or  


    radical form


PC.1.1.5   Simplify or evaluate logarithmic or exponential expressions using the 



    properties of logarithms


PC.1.1.6   Simplify or evaluate trigonometric expressions using the properties of  



    trigonometry

PC.1.1.7   Understand both degree and radian modes as acceptable methods for 

    measuring angles


PC.1.1.8   Translate radian to degree mode measures and visa versa

Benchmark PC.1.2:   Demonstrate understanding of operations and how they relate to one 


          another

Indicators:


PC.1.2.1   Apply and operate within the properties of numbers and number systems; 


    including real and complex numbers


PC.1.2.2   Judge the effects of such operations as multiplication, division, and computing 


    powers and roots on the magnitudes of quantities

PC.1.2.3   Understanding properties of, and representations for the addition and 


    multiplication of vectors


PC.1.2.4   Evaluate limits of functions to determine slope or value of an infinite series


PC.1.2.5   Evaluate definite integrals using the Fundamental Theorem of Calculus

Benchmark PC.1.3:   Compute fluently and make reasonable estimates, using a variety of 


          strategies and tools

Indicators:


PC.1.3.1   Solve multi-step problems involving applications of percent, ratio, and rate as 


    they arise throughout the course


PC.1.3.2   Distinguish between exact and approximate representations of the same 


    quantity and choose appropriately between them in the given situation (e.g. 


    values involving π or radicals)


PC.1.3.3   Evaluate the slope of a tangent line of a curve at a given point, using the 


    equation of the derivative for that curve 


PC.1.3.4   Use a graphing calculator effectively for applications that arise throughout the 


    course


PC.1.3.5   Judge the reasonableness of answers to problems by considering likely results 

    within the situation described in the problem


PC.1.3.6   Judge the reasonableness of answers produced by a calculator, a computer, 


    pencil and paper, or using mental mathematics and estimation  
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To meet this standard, the student will:

Benchmark PC.2.1:   Understand patterns, relations, and functions

Indicators:


PC.2.1.1   Write terms of an algebraic and geometric sequence, given the formula for the 


    nth term


PC.2.1.2   Determine the explicit formula to express sequences and describe as  



    convergent or divergent


PC.2.1.3   Express a finite or infinite series using sigma notation

Benchmark PC.2.2:   Solve problems, using the properties of patterns, relations, and 


          functions

Indicators:


PC.2.2.1   Solve equations and applications involving rational exponents, logarithms,  


    exponential variables, or radicals


PC.2.2.2   Use algebraic modeling as a problem-solving strategy in various topics of the 


    course


PC.2.2.3   Evaluate the area under the curve using the Fundamental Theorem of  


    Calculus

Benchmark PC.2.3:   Rearrange formulas and expressions to solve equations

Indicators:


PC.2.3.1   Manipulate algebraic or geometric equations and formulas, with and without  


substitution, as they arise in topics throughout the course to solve or simplify


PC.2.3.2   Manipulate equations involving trigonometry, with and without substitution, to 


    simplify, verify, or solve, appropriate to the given domain


PC.2.3.3   Determine the equation of the derivative of a function using the properties of  


    derivatives

Benchmark PC.2.4:   Demonstrate the relationships between the form of an equation and  


          the shape of its graph

Indicators:


PC.2.4.1   Demonstrate strategies of graphing or algebraic manipulation to determine the 


    inverse of algebraic relations


PC.2.4.2   Demonstrate strategies of graphing or algebraic manipulation to determine the 


    inverse of trigonometric relations applying appropriate domain and range 


    restrictions for functions when required


PC.2.4.3   Demonstrate understanding of the graphs of basic functions and their  



    inverses: linear, quadratic, cubic, square root, absolute value, rational, 


    trigonometric, exponential, logarithmic, piecewise defined and greatest integer 


    function

PC.2.4.4   Understand how to test and interpret an equation to determine the location and 
    shape based on: transformations from its parent graph, asymptotes, 


    [dis]continuity, symmetry, intercepts, and slope of the curve


PC.2.4.5   Determine the slope of the curve and the equation of the tangent line to a point  

    on the curve by differentiation


PC.2.4.6   Understand and apply basic properties of differentiation to determine relative  


    maximum and minimum, and points of inflection


PC.2.4.7   Identify the period, altitude, and phase shift to the six trigonometric functions


PC.2.4.8   Graph the composites and inverses of trigonometric functions applying  


    appropriate domain if functions are required
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To meet this standard, the student will:

Benchmark PC.3.1:   Specify locations and describe spatial relationships using coordinate 


          geometry

Indicators:



PC.3.1.1   Understand and represent translations, reflections, rotations, and dilations  


    (and compositions of these) of objects in the plane by using coordinates 


     vectors, and function notation 


PC.3.1.2   Locate a point in three-dimensional space using x, y, and z axes


PC.3.1.3   Use coordinates to describe and analyze vectors

Benchmark PC.3.2:   Analyze characteristics and properties of two- and three-dimensional 


          geometric shapes and use geometric relationships to solve problems

Indicators:


PC.3.2.1   Visualize three-dimensional objects (specifically cones) and analyze their 


    cross sections (conic sections:  parabola, hyperbola, ellipse, circle)


PC.3.2.2   Apply properties of circles and right triangles to develop trigonometric ratios


PC.3.2.3   Use trigonometric ratios and right triangles to determine lengths and angle 


    measures in mathematical and real world applications


PC.3.2.4   Apply geometric relationships to solve problems as they arise in the course 


    (e.g. parallelism, perpendicularity, polygons, circles)

Benchmark PC.3.3:  Use visualization, spatial reasoning, and geometric modeling to solve  

         problems

Indicator:


PC.3.3.1   Use geometric ideas to solve problems in, and gain insights into, other  


    disciplines and other areas of interest
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To meet this standard, the student will:

Benchmark PC.4.1:   Understand measurable attributes of objects and the units, systems,  


          and processes of measurement

Indicators:


PC.4.1.1   Make decisions about units and scales that are appropriate for problem 


    situations involving measurement


PC.4.1.2   Apply informal concepts of successive approximation, upper and lower 


    bounds, and limit in measurement situations


PC.4.1.3   Judge the reasonableness of answers to measurement problems considering 


    likely results within the situations described in the problem

Benchmark PC.4.2:   Apply appropriate techniques, tools, and formulas to determine 


          measurements

Indicators:



PC.4.2.1   Apply appropriate trigonometric relationships to find the lengths, angles, or  


    area of a given right or non-right triangle


PC.4.2.2   Apply Law of Sines and Law of Cosines to find angles or side lengths in  


    triangles or vectors


PC.4.2.3   Evaluate arc length and sector and section area, using appropriate formulas

Benchmark PC.4.3:   Solve problems involving situations involving one or more formulas 


          from science, statistics, finance, or other as they arise in the course

Indicators:


PC.4.3.1   Use trigonometric relationships to solve problems involving triangles in rea 


    world situations
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To meet this standard, the student will:

Benchmark PC.5.1:   Understand how to evaluate the probability of an event based on its 


          parameters

Indicators:


PC.5.1.1   Solve problems involving formulas for permutations, combinations, and the 


    basic counting principle


PC.5.1.2   Classify events as independent, dependent, and mutually exclusive or 



     inclusive


PC.5.1.3   Evaluate the odds of an event occurring or not occurring


PC.5.1.4   Use experimental probability and simulations for models

Benchmark PC.5.2:   Students will collect, organize, evaluate, and display data using 


          appropriate statistical methods

Indicators:


PC.5.2.1   Demonstrate an understanding of principles of sampling and surveying and 


    apply the principles in designing and carrying out experiments to investigate 


    the relationships between variables


PC.5.2.2   Organize and analyze data, using measures of central tendency (mean, 


    median), spread (range, standard deviation, mean deviation), a frequency  


    distribution table, and possible outliers


PC.5.2.3   Describe trends and relationships observed in data, make inferences from 


    data, compare the  inferences with hypotheses about the data, and explain the 

    differences between the inferences  and the hypotheses


PC.5.2.4   Solve and/or pose problems related to an experiment, using the findings of the 

    experiment
VI. Goals and Objectives:  See attached
VII. Biblical Integration

Please refer to the introductory philosophy for the perspective from which this course is taught.  The subject of high school algebra is approached from a Biblical world view that all truth is God’s truth.  The truths and reasoning skills taught in algebra are readily employed in interpreting Scripture and analyzing the world around us.  Specific objectives have been integrated with the Instructional Objectives of the course listed above. 
 VIII. Instructional Methods

Primary instruction will be teacher demonstration and lecture, employing the use of overheads and whiteboard instruction as well as geometric models.  This course is currently taught via satellite through Bob Jones University Linc program.  
IX. Evaluation

Students will be given daily written assignments, frequent quizzes and written exams.
X. Resources

Pre-Calculus for Christian Schools, Student Text, 2nd Edition, Kathy D. Pilger, Ed.D. and Ron Tagliapietra, Ed.D., Bob Jones University Press, 2001
Pre-Calculus for Christian Schools, Teacher’s Edition, Text, 2nd Edition, Kathy D. Pilger, Ed.D. and Ron Tagliapietra, Ed.D., Bob Jones University Press, 2001

Pre-Calculus for Christian Schools, Tests and Quizzes, 2nd Edition, Kathy D. Pilger, Ed.D. and Ron Tagliapietra, Ed.D., Bob Jones University Press, 2001

          Texas Instruments® graphing calculator, TI-83 Plus
	Organizing Topic
	Essential Knowledge and Skill

The student will be able to:
	Strategies
	Assessment Methods
	Resources

	Inverse Functions
	identify functions that are one-to-one, increasing, decreasing, non-increasing, or non-decreasing.
	Direct Instruction

Lecture

Question/Answer

Demonstration

PowerPoint( slides

Homework
	Quizzes

Tests

Questioning Strategies

Facilitator Observations
	Test and Quiz masters

Math Around the World: 


-
Japanese Math p. 198

Approximation Methods 4:


-
Logs and Lines p. 208

Math and Scripture:


-
Exponential Decay 


Model p. 216

	
	perform operations with functions, including composition.
	
	
	

	
	find and graph the inverse rule for a given function.
	
	
	

	
	graph radical functions and logarithmic functions.
	
	
	

	
	apply the definition and law of logarithms.
	
	
	

	
	apply logarithmic functions to problem solving.
	
	
	

	Equations
	find all the solutions to linear and quadratic equations.
	Direct Instruction

Lecture

Question/Answer

Demonstration

PowerPoint( slides

Homework
	Quizzes

Tests

Questioning Strategies

Facilitator Observations
	Test and Quiz masters

Approximation Methods 5:


-
Linear Splines p. 228

Math Through History:


-
Joseph-Louis Legrange

 p. 238

Math and Scripture:


-
Linear Spline Model


 p. 268

	
	use the rational root theorem and synthetic division to solve higher-degree polynomial equations.
	
	
	

	
	solve rational and radical equations.
	
	
	

	
	convert between exponential and log forms of equations.
	
	
	

	
	solve logarithmic, exponential, and trigonometric equations.
	
	
	

	
	apply trig identities.
	
	
	

	
	prove trig identities.
	
	
	

	Conic Sections and Polar Graphing
	sketch planes intersecting right conical surfaces to form conic sections.
	Direct Instruction

Lecture

Question/Answer

Demonstration

PowerPoint( slides

Homework
	Quizzes

Tests

Questioning Strategies

Facilitator Observations
	Test and Quiz masters

Math Around the World: 


-
Indian Math p. 312

Approximation Methods 6:


-
Quadratic Splines p. 314

Math and Scripture:


-
Bible Chronology p. 334

	
	state the locus-point definition of each non-degenerate conic section and derive their equations.
	
	
	

	
	graph equations of circles, ellipses, parabolas, and hyperbolas.
	
	
	

	
	write equations of conics given various information.
	
	
	

	
	explain eccentricity and relate it to conic sections.
	
	
	

	
	relate the conic sections to forms of the general equation Ax2+Bxy+Cy2+Dx+Ey+F = 0. 
	
	
	

	
	graph polar equations, using polar coordinates, and convert between polar and rectangular coordinates.
	
	
	

	Complex Numbers
	use imaginary numbers in solving equations and factoring.
	Direct Instruction

Lecture

Question/Answer

Demonstration
	Quizzes

Tests

Questioning Strategies

Facilitator Observations
	Test and Quiz masters

Approximation Methods 7:


-
Iteration p. 354



	
	perform the four basic operations on complex numbers.
	
	
	

	
	graph any complex number of a complex plane as a vector.
	
	
	

	
	find the modulus and argument of a complex number.
	
	
	


	Organizing Topic
	Essential Knowledge and Skill

The student will be able to:
	Strategies
	Assessment Methods
	Resources

	Complex Numbers

(continued)
	convert between the polar form and the rectangular form of any complex number.
	PowerPoint( slides 

Homework
	
	Math Through History:


-
Blaise Pascal p. 356

Math and Scripture:


-
Philosophies of Math


 p. 386

	
	multiply and divide complex numbers, using polar form.
	
	
	

	
	find powers and roots of a given complex number.
	
	
	

	
	find the sum, difference, scalar multiple, and dot product of two vectors.
	
	
	

	
	use the dot product to find a perpendicular to a given vector and the angle between two vectors.
	
	
	

	
	apply vectors to problems on navigation and forces.
	
	
	

	Matrix Algebra
	solve a system of equations algebraically, using matrices, and by Cramer’s rule.
	Direct Instruction

Lecture

Question/Answer

Demonstration

PowerPoint( slides

Homework
	Quizzes

Tests

Questioning Strategies

Facilitator Observations
	Test and Quiz masters

Approximation Methods 8:


-
Interpolating Polynomials 

p. 408

Math Through History:


-
The Tree Math

 
p. 410

Math and Scripture:


-
Foundations of Math

p. 442

	
	do basic operations involving matrices.
	
	
	

	
	perform elementary row operations.
	
	
	

	
	find the determinant of a matrix.
	
	
	

	
	evaluate determinants by using properties of determinants.
	
	
	

	
	find the inverse of a matrix.
	
	
	

	Statistics
	compute measures of central tendency and variation.
	Direct Instruction

Lecture

Question/Answer

Demonstration

PowerPoint( slides

Homework
	Quizzes

Tests

Questioning Strategies

Facilitator Observations
	Test and Quiz masters

Math Around the World: 


-
Russian Math p. 466

Approximation Methods 9:


-
Method of Least Squares 

p. 480

Math and Scripture:


-
Least Squares Line p. 488

	
	determine the percentage of data falling in various intervals, using Chebyshev’s theorem or the normal distribution.
	
	
	

	
	calculate and interpret z-scores and SAT scores.
	
	
	

	
	determine best-fit lines and correlation for a set of data.
	
	
	

	
	test hypotheses.
	
	
	

	Sequences
	find any term of a sequence, given an explicit or recursive formula.
	Direct Instruction

Lecture

Question/Answer

Demonstration

PowerPoint( slides

Homework
	Quizzes

Tests

Questioning Strategies

Facilitator Observations
	Test and Quiz masters

Math Through History:


-
Augustin-Louis Cauchy

 p. 524

Approximation Methods 10:


-
Constants Using Sums 



p. 531

	
	identify special sequences: Fibonacci, harmonic, factorial, geometric, and arithmetic.
	
	
	

	
	find explicit or recursive formulas for a sequence.
	
	
	

	
	prove theorems using mathematical induction.
	
	
	

	
	find partial sums of a sequence.
	
	
	


	Organizing Topic
	Essential Knowledge and Skill

The student will be able to:
	Strategies
	Assessment Methods
	Resources

	Sequences (continued)
	
	
	
	Math and Scripture:


-
The Beauty of 


Mathematics p. 534
 

	Limits and Calculus
	find the limits of sequences and series.
	Direct Instruction

Lecture

Question/Answer

Demonstration PowerPoint( slides

Homework
	Quizzes

Tests

Questioning Strategies

Facilitator Observations
	Test and Quiz masters

Math Around the World: 


-
Polish Math p. 572

Approximation Methods 11:


-
Central Difference 


Formula p. 580

Math and Scripture:


-
Decay Limits p. 582

	
	find limits of functions.
	
	
	

	
	define and identify continuous functions.
	
	
	

	
	find asymptotes using limits.
	
	
	

	
	apply limit theorems. 
	
	
	

	
	define limit and apply it to specific limits.
	
	
	

	Differential Calculus
	use the definition to find derivatives.
	Direct Instruction

Lecture

Question/Answer

Demonstration

PowerPoint( slides

Homework
	Quizzes

Tests

Questioning Strategies

Facilitator Observations
	Test and Quiz masters

Approximation Methods 12:


-
Cubic Splines p. 614

Math Through History:


-
Sonya Kovalevsky p. 622

Math and Scripture:


-
Instantaneous Rates of 

Life Span Decay p. 624

	
	identify differential functions by their graphs.
	
	
	

	
	apply theorems to find derivatives.
	
	
	

	
	apply derivatives to find velocity and acceleration.
	
	
	





STANDARD 1


The student understands and applies the concepts and procedures of number sense and numeration.





 


STANDARD 2


The student understands and applies the concepts and procedures of algebra and patterns.  








STANDARD 3


The student understands and applies the concepts and procedures of geometry.  








STANDARD 4


The student understands and applies the concepts and procedures of measurement.  








STANDARD 5


The student understands and applies the concepts and procedures of data analysis and probability.  








