
MATHEMATICS DEPARTMENT 
 

COURSE DESCRIPTIONS 
 
The mathematics program for the Pascack Valley Regional High School District seeks to develop the 
mathematical skills, understandings, and attitudes that students need to meet the quantitative demands 
of college, career, and everyday life. Students at every level are given opportunities to solve problems, 
communicate about mathematics, reason mathematically, and make connections within mathematics 
and between mathematics and other subjects. Mathematics courses at the Pascack Valley Regional High 
School District are aligned to the New Jersey Student Learning Standards. 
 
In addition to the three-year college preparatory programs that include Algebra I, Geometry, and 
Algebra 2 with Trigonometry, the Mathematics department offers honors and advanced placement 
courses for outstanding, highly motivated students, courses for those who need additional support in 
mathematics, and multiple elective courses, including a four-year course sequence in Computer Science. 
While only three years of mathematics are required for graduation, the majority of our students take 
four. 
 
The Mathematics department integrates technology in the classroom to enhance instruction and 
improve the learning experience for students of all levels. 
 
Algebra I   
 Grade 9 
The concepts presented in Algebra I courses are intended to extend and deepen the development of 
algebraic reasoning that began in middle school. These concepts include quantities and the relationships 
between them, linear, quadratic and exponential functions, expressions and equations, integer and 
rational exponents, and descriptive statistics. In addition to this content, students will regularly utilize 
the eight mathematical practices. These courses will prepare students for the Algebra I PARCC 
assessment. 

 
Algebra I Enhanced 

 Prerequisite: A grade of ‘B-’ or higher in Pre-Algebra 
 Placement by recommendation of teacher and supervisor 

 In Algebra I Enhanced, students study some topics in greater depth, and the pace of the course 
will be faster than in Algebra I. 

 
Algebra I  

 Prerequisite: A passing grade in Pre-Algebra 
 In Algebra I, students study the same concepts as in Algebra I Enhanced, but with a greater  

emphasis on mastering prerequisite skills and a slightly slower pace. 
 

Geometry  
 Grades 9, 10 

The concepts presented in Geometry courses are intended to extend, deepen, and formalize the 
geometric reasoning that began in middle school. These concepts include analysis of rigid motion, 
proofs involving angles, line segments, triangles, and quadrilaterals, dilations and proportional reasoning, 
right triangle trigonometry, the law of sines and cosines, coordinate geometry, similarity, and three-
dimensional reasoning. Formal proof will also be an important part of this course. In addition to this 
content, students will regularly utilize the eight mathematical practices. These courses will prepare 
students for the Geometry PARCC assessment. 

 



Honors Geometry 
 Placement by recommendation of supervisor (based on 8th grade mathematics grades, placement exam 
 and teacher recommendation rubric) 

In addition to covering the material from Geometry and Geometry Enhanced, Honors
 Geometry addresses additional topics, more difficult proofs, and requires students to 
 solve more challenging, non-routine problems. See the Mathematics Department website for a 
description of how students are selected for Honors Geometry. 

 
Geometry Enhanced  

 Prerequisite: A grade of ‘C+’ or higher in Algebra I Enhanced or a ‘B+’ or higher in Algebra I   
 Placement by recommendation of teacher and supervisor 
 In Geometry Enhanced, students study some topics in greater depth, and the pace of the course 

will be faster than in Geometry. 
 

Geometry 
 Prerequisite: A passing grade in Algebra I or Algebra I Enhanced 
 In Geometry, students study the same concepts as in Geometry Enhanced, but with a greater 

emphasis on mastering prerequisite skills and a slightly slower pace. 
  
Algebra II with Trigonometry 
 Grades 9, 10, 11, 12  
Algebra II with Trigonometry extends students’ understanding of functions and function families to 
include polynomial, rational, radical, and trigonometric functions. In addition, students continue the 
work of modeling with mathematics, solving various types of equations, and simplifying different types 
of expressions. Concepts covered in this course include rational numbers and expressions, polynomial, 
rational, radical, trigonometric, and absolute value functions, transformations on graphs of functions, 
the unit circle, and probability distributions. In addition to this content, students will regularly utilize the 
eight mathematical practices. These courses will prepare students for the Algebra II with Trigonometry 
PARCC assessment. 

 
Honors Algebra II with Trigonometry 

 Prerequisite: A grade of ‘B+’ or higher in Honors Geometry or a grade of ‘A’ or higher in Geometry Enhanced, and a 
grade of ‘A’ or higher in Algebra I Enhanced 

 Placement by recommendation of teacher and supervisor 
 In addition to covering the material from Algebra II with Trigonometry and Algebra II with 

Trigonometry Enhanced, Honors Algebra II with Trigonometry addresses additional topics and 
requires students to solve more challenging, non-routine problems. Graphing calculators are 
used regularly throughout this course. 

 
Algebra II with Trigonometry Enhanced  
Prerequisite: A grade of ‘C+’ or higher in Geometry Enhanced or a grade of ‘B+’ or higher in Geometry, and a grade 
of ‘C+’ or higher in Algebra I Enhanced or ‘B+’ or higher in Algebra I 

 Placement by recommendation of teacher and supervisor 
 In Algebra II with Trigonometry Enhanced, students study some topics in greater depth, and 

the pace of the course  will be faster than in Algebra II with Trigonometry. Graphing calculators 
are used regularly throughout this course. 

 
Algebra II with Trigonometry 
Prerequisite: A passing grade in Geometry 
In Algebra II with Trigonometry, students study the same concepts as in Algebra II with 
Trigonometry Enhanced, but with a greater emphasis on mastering prerequisite skills and a 
slightly slower pace. Graphing  calculators are used regularly throughout this course. 

 



Algebra II 
Prerequisite: A passing grade in Geometry 
In Algebra II, students solidify, strengthen, and extend their understanding of Algebra I and 
Geometry content. Successful completion of this course will enable students to successfully 
enroll in Algebra II with Trigonometry. 

 
College Algebra 
Prerequisite: Algebra II with Trigonometry or Algebra II with Trigonometry Enhanced 

Grades 11, 12 
This half-year course provides students with a firm foundation on which to continue their study of 
mathematics in college. Topics will include algebraic operations, solutions of equations and inequalities, 
algebraic applications, functions, and trigonometry. This course will also emphasize techniques and skills 
to prepare students for the SATs, ACTs, and college placement exams. 
 
Pre-Calculus 
 Grades 10, 11, 12  

Honors Pre-Calculus  
Prerequisite: A grade of ‘B+’ or higher in Honors Algebra II with Trigonometry, or a grade of ‘A’ or higher in Algebra 
II with Trigonometry Enhanced 
Placement by recommendation of teacher and supervisor 
Honors Pre-Calculus covers the same material as Pre-Calculus, but the course moves at a quicker 
pace and students will study many topics in greater depth. Students also begin their study of 
calculus in the fourth marking period. Graphing calculators are used regularly throughout this 
course. 
 
Pre-Calculus  
Prerequisite: A grade of ‘C+’ or higher in Algebra II with Trigonometry Enhanced or College Algebra 
Placement by recommendation of teacher and supervisor 
Pre-Calculus provides a firm foundation for study of mathematics at the college level. Students 
study more advanced functions, trigonometry, series and sequences, combinatorics, probability, 
and limits. After completing this course, students will be prepared to take Calculus either at the 
high school or college level. Graphing calculators are used regularly throughout this course. 

 
 Calculus 
 Grades 11, 12  

Advanced Placement Calculus BC  
Prerequisite: A grade of ‘B+’ or higher in Honors Pre-Calculus 
Placement by recommendation of teacher and supervisor 
This full-year course investigates calculus from analytical, graphical, and numerical perspectives. 
The course builds on the function and limit theory introduced in Honors Pre-Calculus to fully 
develop the concept of the derivative and its applications. An investigation is then conducted 
into the concept of the integral, its use in solving differential equations, and its applications. The 
study of integration culminates in the discussion of improper integrals. Connections are made 
with power series, and students apply all the concepts covered in Cartesian, parametric, and 
polar forms. Many colleges grant credit based upon the student’s score on the College Entrance 
Examination Board’s Advanced Placement examination. Graphing calculators are used regularly 
throughout this course. 
 
Advanced Placement Calculus AB  
Prerequisite: A grade of ‘A’ or higher in Pre-Calculus, or a grade of ‘B-’ or higher in Honors Pre-Calculus 
Placement by recommendation of teacher and supervisor 
This full-year course covers all the material of Calculus in addition to a more in-depth study of 
integrals. Many colleges grant credit based upon the student’s score on the College Entrance 



Examination Board’s Advanced Placement examination. Graphing calculators are used regularly 
throughout this course. 

 
Calculus  
Prerequisite: A grade of ‘C+’ or higher in Pre-Calculus  
This full-year course builds on students’ knowledge of functions and trigonometry to develop 
the concepts of calculus. Students will begin with a study of limit theory and use that to fully 
develop the concept of the derivative. Students will study the derivative from analytical, 
graphical, and numerical perspectives and investigate its applications. Students will then 
investigate the concept of the integral from multiple perspectives and learn various methods of 
antidifferentiation. Applications of the integral will also be studied. Graphing calculators are 
used regularly throughout this course. 
 
Advanced Topics in Calculus (H) 
Prerequisite: Successful completion of Advanced Placement Calculus BC 
Placement by recommendation of teacher and supervisor 
This full-year course will extend key ideas of one-variable calculus to functions with several 
variables. Topics will include the three-dimensional coordinate system, vectors, equations of 
lines, planes, cylinders, and quadric surfaces in three-dimensional space, vector functions and 
their applications to arc length, curvature, and motion in space, partial derivatives, multiple 
integrals, and theorems of vector calculus. Applications of these concepts will be a critical 
component of this course. 

 
Statistics 
 Grades 11, 12  

Statistics I 
Prerequisite: Algebra II with Trigonometry or Algebra II with Trigonometry Enhanced 
This half-year course will prepare students to collect and analyze data for the purpose of 
making determinations on typical values and variation. Students will also learn to model data 
sets in order to draw conclusions and make predictions. 

 
Statistics II 
Prerequisite: Statistics I and Algebra II with Trigonometry, or Algebra II with Trigonometry Enhanced 
Building on the concepts in Statistics I, this half-year course will enable students to compute 
probabilities and run simulations for situations where probabilities cannot be 
computed. Students will also learn how to utilize confidence intervals and hypothesis testing to 
determine whether a finding is statistically significant. 

 
Advanced Placement Statistics  
Prerequisite: Algebra II with Trigonometry Enhanced with a grade of ‘B’ or higher 
Placement by recommendation of teacher and supervisor 
This is a full-year, non-calculus based introductory statistics course that is typically required as 
part of a student’s work in engineering, sociology, psychology, health, the sciences, and 
business. The course will cover a) the exploratory analysis of data, b) the planning of a study, 
c) the production of models using probability theory and simulation, and d) the use of 
statistical inference. Heavy emphasis is placed on the use of graphing calculators and 
specialized software as problem-solving tools.  

 
Discrete Math 

Grades 11, 12 
Discrete Math (Half-year course) 
Prerequisite: Algebra II with Trigonometry 



This half-year course is designed to develop the quantitative reasoning skills that students will 
need for their daily lives and futures. The course will emphasize deep conceptual understanding 
of real world applications, and topics may include banking, taxes, loans, investments, and credit 
cards. Technology will be integrated throughout the curriculum, with a particular emphasis on 
Microsoft Excel. 

 
Discrete Math (Full-year course) 
Prerequisite: Algebra II 
This full-year course will cover the same topics as the half-year version of Discrete Math but 
will provide additional time for students to master these topics. In addition, key algebraic 
concepts and skills will be solidified, strengthened, and extended. 

 
Computer Science 
 

Computer Science Principles 
Co-requisite or Prerequisite: Algebra I or Algebra I Enhanced 
(This course satisfies the full year requirement for a practical art)  

Grades 9, 10, 11, 12 
Computer Science Principles offers a multidisciplinary approach to the creative aspects of 
programming, abstractions, algorithms, large data sets, the Internet, cybersecurity concerns, and 
computing impacts. Computer Science Principles gives students the opportunity to use current 
technologies to create computational artifacts for both self-expression and problem solving, and 
it will enable students to build socially useful mobile apps using App Inventor, a mobile 
programming language for Android devices. Together, these aspects of the course make up a 
rigorous and rich curriculum that aims to broaden participation in computer science. 

 
Honors Computer Science 
Co-requisite or Prerequisite: Honors Algebra II with Trigonometry or Algebra II with Trigonometry Enhanced and 
a high level of interest in programming, or Computer Science Principles 
Placement by recommendation of teacher and supervisor  
(This course satisfies the full year requirement for a practical art)  

Grades 10, 11, 12 
In this full-year elective course students will learn the fundamentals of computer programming 
in Java, with an emphasis on the development of logical thinking and problem solving 
skills.  This course emphasizes techniques of programming design, and it applies these concepts 
to problems that will demonstrate the power and functionality of the computer. Problems are 
selected from the areas of mathematics, elementary data processing, sorting, and simulations. 
The ability to work both independently and collaboratively to problem solve effectively are key 
components to be successful in this course. Some examples of programs that students will create 
include mad lib games, graphic drawings and games, jeopardy, and other useful real-world 
programs. In addition, students may have opportunities to use an open source microcontroller 
such as Arduino.  

 
Advanced Placement Computer Science A 
Prerequisite: Honors Computer Science 
Placement by recommendation of teacher and supervisor 
(This course satisfies the full year requirement for a practical art)  

Grades 11, 12 
The AP Computer Science A course is equivalent to a first-semester, college-level course in 
computer science. The course introduces students to computer science with fundamental topics 
that include problem solving, design strategies and methodologies, organization of data (data 
structures), approaches to processing data (algorithms), analysis of potential solutions, and the 
ethical and social implications of computing. The course emphasizes object-oriented and 



imperative problem solving and design using the Java language. These techniques represent 
proven approaches for developing solutions that can scale up from small, simple problems to 
large, complex problems. The AP Computer Science A course curriculum is compatible with 
many CS1 courses in colleges and universities. 

 
Advanced Topics in Computer Science (H) 
Prerequisite: Successful completion of Advanced Placement Computer Science A 
Placement by recommendation of teacher and supervisor 
(This course satisfies the full year requirement for a practical art)  

Grade 12 
Advanced Topics in Computer Science (H) requires a strong background in computer 
programming. It emphasizes problem solving, procedural and data abstraction, programming 
and design methodology, and algorithm analysis through a project-based approach. Topics 
may include programming in languages such as Javascript, Swift, or Python, microcontrollers 
such as Arduino, advanced data structures, and linear algebra, with consideration that the field 
of computer science is constantly evolving. 

 
Math Lab Courses  

 Grades 9, 10, 11, 12  
Math Lab courses are required, remedial courses for students that do not meet minimum proficiencies. 
While these courses do not count towards the three years of mathematics required for graduation, full-
year courses award 5 elective credits towards graduation, while half-year courses award 2.5. In addition 
to helping students develop skills in the four cluster areas of the PARCC, teachers provide support for 
students’ other math courses (i.e., Algebra, Geometry or Algebra II with Trigonometry). 
 
SPECIAL MATHEMATICS PROGRAMS  
 
Honors Program  

 Grades 9, 10, 11, 12  
The honors program is initially available to students who complete Algebra I in the eighth grade. 
Students who perform exceptionally well on a rubric that includes their Algebra I grade, a placement 
exam, and a teacher evaluation rubric will be eligible for Honors Geometry as a freshman. 
 
Honors Geometry provides an intensified study of plane and solid geometry, as well as an investigation 
of the coordinate plane. Honors Algebra II with Trigonometry and Honors Pre-Calculus cover content 
at a faster pace and in greater depth, as well as additional topics like limits and basic derivatives. In the 
fourth year of the honors sequence, students will have the opportunity to enroll in an advanced 
placement calculus course.  
 
There is also an opportunity for students to move into the Honors Program after the 9th grade, based 
on performance in current mathematics courses and teacher recommendation. Students can also be 
recommended for reassignment from the Honors sequence to college preparatory enhanced or college 
preparatory courses.  
 
Honors students are strongly encouraged to broaden their math experiences by taking additional courses 
such as AP Statistics, Computer Science Principles, Honors Computer Science or AP Computer Science 
A. 
 
Five-Year Program in Four (Doubling up in grade-10)  

 Grade 10  
The Mathematics Department supports students who are considering careers that utilize advanced 
mathematics.  Any ninth-grader considering these fields of study who completes Algebra I Enhanced 



with an A may be eligible to enroll in both Geometry Enhanced and Algebra II with Trigonometry 
Enhanced as a sophomore.  The student must demonstrate intellectual curiosity, exceptional work ethic, 
and personal initiative in order to be considered for the program.  Both teacher and supervisor approval 
are required for a student to enroll in both courses. 
 


