TAMALPAIS UNION HIGH SCHOOL DISTRICT
Larkspur, California

COURSE OF STUDY
Precalculus 1-2 


I.		INTRODUCTION

Precalculus is the fourth year mathematics course for college bound students.  This course is part of the basic 
preparation for the study of calculus and the sciences, and should be offered to students who demonstrate 
thorough understanding of algebraic and geometric concepts.  The focus of the course is the study of analytical 
topics that are particular to calculus preparation, and topics that are important in a well-rounded college 
preparatory mathematics program but are not necessarily required for success in calculus.  Topics of study will 
include the following mathematical families:  Polynomials and Rational Functions, Logarithms and Exponents, 
Trigonometry, Polar and Parametric, Conic Sections, Vectors, Limits and Derivatives.  Throughout the year and 
over the broad range of topics, attention will be given to the concepts of rates of change, modeling real world 
phenomena through applications, domain and range, symmetry, even- and oddness, and complex fractions.

This course addresses the Tam 21st Century Mission, Beliefs, and Goals by challenging students to broaden and 
deepen their learning experiences in mathematics.  This course is an “elective” course for students, and by 
taking it, they are extending and building upon the previous three college preparatory classes taken previous to 
this one while preparing for the class which requires that the student be facile in all areas of high school 
mathematics.  In order to help the students broaden and deepen their learning experiences, the precalculus 
teachers are committed to:


·	Helping students think creatively and critically
·	Assisting students in acquiring, managing, and using their knowledge and skills in mathematics
·	Allowing students to practice self-directed learning, decision making and problem solving
·	Continuing to develop the student skills necessary for effective teamwork
·	Developing strategies to successfully apply their mathematics in new situations (adopted from “develop 
strategies to successfully respond to change”) 



I.		STUDENT LEARNING OUTCOMES


A.		General Goals and District Outcomes 
The goals of all mathematics courses offered in the Tamalpais Union High School District reflect the four 
overarching curriculum standards of the N.C.T.M. Standards for Curriculum and Evaluation:  communication, 
reasoning, problem solving, and making connections.

All mathematics courses include the following goals for students:


·	Become active learners by investigating, forming conjectures, verifying, applying, evaluating, and 
communicating mathematical ideas both collaboratively and individually in solving problems
·	Develop awareness of their own thinking and explain and justify their work and thinking both in oral and 
written form
·	Develop consistent study habits and organizational skills and personal responsibility for learning
·	Develop confidence, perseverance, and an appreciation for mathematics
·	Use appropriate technology including calculators and computers as an integral part of student work
All mathematics courses contribute to attainment of the following district outcomes:
Outcome 1:  	Communicate articulately, effectively, and persuasively when speaking and writing
Outcome 2:	Students will read and analyze material in a variety of disciplines
Outcome 3:	Use technology as a tool to assess information, analyze and solve problems and communicate 
ideas
Outcome 5:	Apply mathematical knowledge and skills to analyze and solve problems


A.		Course Outcomes 
Upon successful completion of this course ,students will:


1.	Logarithms and Exponents:  (California Mathematics Standards: (Algebra 2)# 11, 12, 13, 14  )

a)	Understand the inverse relationship between logarithms and exponents, and use that relationship, with their 
appropriate properties, to solve problems involving logarithms and exponents.
b)	Identify the appropriate domain and range of a given function.  Using this information, the student will have 
the ability to sketch an accurate graph or reject extraneous solutions to equations.
c)	Use natural logarithms and the natural base to model growth and/or decay problems; use the natural log 
interchangeably with the common log in any given situation.
d)	Understand the many types of exponents a base can carry, negative, fractional, or logarithmic, and translate 
its meaning into a different form of the same expression.


1.	Polynomials and Rational Functions:    (California Mathematics Standards: (Math Analysis) # 4, 6)  

a)	Accurately graph a third or fourth degree polynomial function using the Factor theorem (and information 
gleaned from the Remainder theorem) and synthetic division to identify the x-intercepts.  In addition, graph 
using the concepts of end behavior, multiplicity, domain and range, symmetry, Descartes Rule of Signs, and 
y-intercept.
b)	Identify relative and absolute extrema using the intervals where the function is increasing and decreasing.
c)	Identify the location of all vertical and horizontal and/or slant asymptotes, and holes in a rational function, 
and its x- and y-intercepts.  Identify the appropriate domain and range based on the asymptotic information.


1.	Trigonometry:    (California Mathematics Standards: (Trigonometry) # 1,2,3,4,5,6,8,9,10,11,12,13,19)

a)	Derive and use the appropriate exact values for sine, cosine, and tangent to develop the “Unit Circle” in 
radian and degree measure.  
b)	Graph the six primary trigonometric functions, noting the periodic nature of each graph and their domains 
and ranges.  Emphasis on the transformations of graphs of sine and cosine will include horizontal and 
vertical shifts, amplitude changes, and period changes.
c)	Using the concept of proof from geometry, “establish trigonometric identities” using the fundamental, 
reciprocal, quotient, and pythagorean identities.
d)	Use sum and difference formulas, and the double angle formulas to calculate values of trig functions.
e)	Calculate linear and angular velocity of a rotating object.
f)	Solve trigonometric equations using the appropriate domain and range and inverse trigonometric functions.
g)	Use the law of sines and cosines to solve oblique triangles.
h)	Develop appropriate sinusoidal equations to model “real world” periodic phenomena. 


1.	Polar, Parametric, Vector:    (California Mathematics Standards: (Trigonometry) #15, 16; (Math Analysis) 
#1, 7; (Linear Algebra) # 4, 5, 7, 12)

a)	Convert polar coordinates to rectangular and vice-versa.
b)	Graph accurate graphs of polar equations:  circles, cardioids, limacons, roses, lemniscates, spirals.
c)	Convert Cartesian equations to parametric equations and parametric equations to Cartesian equations.
d)	Model motion of planes and/or boats acted upon by an outside force such as wind or current using 
parametric equations and/or vectors.
e)	Perform operations with component vectors in polar and rectangular form.


1.	Conic Sections: (California Mathematics Standards: (Algebra 2) # 16, 17; (Math Analysis) # 1, 5; 
(Trigonometry) # 15, 16)

a)	Identify an equation in general form as a circle, parabola, ellipse, or hyperbola.
b)	Identify the particular components of each conic section given an equation in standard or general form; 
graph the conic accurately based on the identified information.
c)	Write an equation in standard form given the major components of the conic section.
d)	Use conic equations to model appropriate real world situations.


1.	Limits and Derivatives:     (California Mathematics Standards: (Math Analysis) #8 (Calculus) # 1.2, 4.1, 
4.2)
The precalculus student is not expected to be accomplished in the art of using the derivative rules that are taught 
in calculus.  Rather, the student will be exposed to 

a)	The concept of a limit; limits at a given point and limits at infinity.
b)	The definition of the derivative; finding derivatives using the definition
c)	The concept of  “instantaneous” rate of change.
d)	The slope of a secant line over a given interval vs. the slope of a tangent line at a given point on a given 
interval.
e)	Difference quotients


1.	Additional Topics Include, but are not limited to:

a)	Mathematical Induction (California Mathematics Standards: (Algebra 2) # 21; (Math Analysis) # 3)
b)	Probability and statistics (California Mathematics Standards: (Probability and Statistics) # 1,2,3,8; (Algebra 
2) # 18, 19, 20) 
c)	Systems of in/equalities (California Mathematics Standards: (Algebra 2) #2, (Linear Algebra) # 6)
d)	Sequences and Series (preparing for Riemann sums in calculus)  (California Mathematics Standards: 
(Algebra 2) # 21, 22)


I.		Assessment

A.  Student Assessment 
Assessment and instruction is aligned with the California Mathematical Standards and designed to promote 
mathematical thinking.  Teachers will give students the opportunity to investigate, form conjectures, verify, 
apply, synthesize, and communicate their knowledge of concepts on assessments.
Assessments will be made on the basis of a variety of means such as quizzes, tests, projects, performance tasks, 
and investigations.  Informal assessments may involve writing samples and daily work.  Students will be given 
grading criteria and course expectations, preferably in writing at the beginning of the course.


B.	 Course Assessment
Throughout the teaching of the course, teachers across the district will work collaboratively.  They will share 
materials and compare how what is being taught at the different schools.  The teachers will examine and refine 
each other’s work.  A survey will be given to students who, after exiting precalculus, take calculus at one of the 
district’s schools.  Information will be gathered from the SAT II and from the reports sent to the high schools 
from the UC/CSU systems.  If there are funds available to prepare and disaggregate the data, a survey will be 
sent to graduates to find out how well they were prepared for courses beyond precalculus.



I.		METHODS AND MATERIALS


A.	Student Learning Activities
Instruction will be designed so students are actively involved in the learning experience.  The concepts in this 
course will be explicitly tied to previous courses and to the future course, calculus.  Students will be given the 
opportunity to investigate, form conjectures, verify, apply, synthesize, evaluate, and communicate mathematical 
ideas both collaboratively and individually when working with real world situations and applications.  Students 
are expected to explain and justify their work using the mathematics learned, and will be given opportunities to 
summarize and reflect on their findings.

B.	Materials
Teacher generated materials will be utilized in conjunction with the currently used textbooks.  The Precalculus 
text (1993 edition, previously adopted by TUHSD) by Paul Foerster is especially recommended as an excellent 
source of applied problems for each of the topics listed in section IIB. 


A.		Technology 

The precalculus committee is firm in the belief that a graphing calculator should not be employed in lieu of 
understanding.  Given this statement, there is technology available to enhance and extend the student learning 
opportunities.  Use of the graphing calculator is encouraged whenever a mathematical situation would be 
strengthened with a visual approach or to solve problems that are impractical or impossible to solve with the 
skill level of the students.  The use of web sites such as Spaceweather.com are encouraged as this brings the 
“real world” of mathematics to the students and allows the mathematics to arise naturally from real situations.  
In addition, it is suggested that any search of a topic with the word “applet” will produce visual applications 
that can be incorporated into a power point or LCD presentation.

B.		  School To Career Goals 

“School to career” experiences are incorporated into this course with every topic family.  Using the resources 
mentioned above from the World Wide Web and supplemental texts, students have the opportunity to use their 
skills as one would in any career related to the field of mathematics.   The “school to career” liaison should be 
utilized as a resource and partner to invite appropriate guest speakers into the classroom and to arrange 
internships in mathematics-related fields for interested students.



I.		GENERAL INFORMATION


A.	Prerequisites
Students need a grade of C or better in their previous math course and the recommendation of their math 
teacher in order to enroll in Precalculus 1.

B.	Requirements Met
Successful completion of Precalculus  1-2 is accepted as partial fulfillment of both the University of 
California’s  and CSU “c” admissions requirement.  The course satisfies 10 credits of the Tamalpais Union 
High School District’s 30 credit mathematics graduation requirement.
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