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                                   MATHEMATICS COURSE DESCRIPTIONS 

 
Courses in Mathematics given on a semester basis will carry 2.5 graduation credits: courses 

given on a full-year basis will carry 5.0 credits. 
 
ALGEBRA 1 (0308)                                                                                                                       5.0 

Algebra 1 begins with a review of major topics that are covered prior to high school, 
including properties of real numbers, arithmetic involving fractions and positive and negative 
numbers and the concept of variables.  Beyond these fundamental building blocks, Algebra 1 is an 
organized study of various families of functions and relations, with special emphasis on linear and 
quadratic functions.  As students study each family of functions and relations, they will learn to 
represent them in multiple ways—as verbal descriptions, equations, inequalities, tables and graphs. 
An  emphasis  is  placed  on  modeling  real-world  situations  using  functions  in  order  to  solve 
problems that arise from those situations. 

 
GEOMETRY (0311)                                                                                                                      5.0 

This  course  is  structured  around  undefined  terms,  basic  definitions,  postulates  and 
theorems. Topics include properties of angles and their measures, parallel and perpendicular lines, 
congruent triangles, similar polygons, right triangles, segments and angles associated with circles, 
areas of polygons and circles, surface areas and volumes of solids, the distance and midpoint 
formulas,  parallel  and  perpendicular  lines  in  the  coordinate  plane,  the  equations  of  a  line, 
properties  of  quadrilaterals  and  mathematical  modeling. Transformations,  which  include 
reflections, translations, and rotations, will be covered.  Throughout the course, students are asked 
to apply geometric facts and reasoning to problem solving in real world situations.  
Prerequisite: Algebra 1 

 
GEOMETRY HONORS (0312)                                                                                                    5.0 

This course includes the undefined terms, basic definitions, postulates and theorems of 
geometry.      Topics   include   angles,   parallel   and   perpendicular   lines,   congruent   triangles, 
applications of congruent triangles, quadrilaterals, similar polygons, right triangles, circles, areas 
of polygons and circles, areas of volumes and solids, the coordinate plane, the distance and 
midpoint formulas, the slope of a line, lines in the coordinate plane, and the equation of a line. 
Algebra is integrated with the geometry concepts. Students will learn to use relationships, 
properties, and theorems to write proofs.  They will use geometry computer programs to assist with 
understanding various topics such as reflections, translations, rotations and symmetry.  They will 
be expected to work independently and in cooperative groups. All students enrolling in Geometry 
Honors must satisfactorily complete a summer assignment prior to the beginning of the school 
year. 
Prerequisite:     90 or higher in 8th  grade Algebra 1 or A or higher in 9th  grade Algebra 1 and 
teacher recommendation. 

 
ALGEBRA 2 (0315)                                                                                                                       5.0 

The aim of this course is to provide some insight into the nature of mathematical thought as 
well as to prepare the students to perform certain manipulations with facility.  Knowledge of the 
number system is extended to include complex numbers.  Included in the course are the function 
concept and the linear function, quadratic functions and quadratic equations, systems of equations 
in two or three variables, matrices, exponents and logarithms, sequences and series, and binomial 
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theorems as time permits.   Problems involving data analysis and mathematical modeling are 
included. Throughout the course students are asked to apply skills and concepts to problem 
solving.  A computer and/or graphing calculator are used to enhance instruction. 
Prerequisite: Geometry completed or taken concurrently. 

 
ALGEBRA 2 HONORS (0339)                                                                                                     5.0 

This course emphasizes four dimensions of understanding: skill in carrying out various 
algorithms, developing and using mathematical properties and relationships, applying mathematics 
in realistic situations, and representing or picturing mathematical concepts.  A variety of topics are 
studied, including equations, linear and quadratic functions, systems of equations, conics, 
polynomials, logarithms, complex numbers, probability, sequences and series.   Reading and 
problem solving are emphasized throughout.   The graphing calculator is used to enhance 
instruction.  Students are expected to work independently as well as in cooperative groups. All 
students enrolling in Algebra 2 Honors must satisfactorily complete a summer assignment prior to 
the beginning of the school year. 
Prerequisite:    B+ or higher in Geometry Honors, or A in Geometry; teacher recommendation. 

 
FINANCIAL ALGEBRA (0370)                                                                                                   5.0 

This course affords students the tools and skills necessary to understand concepts used in 
daily living. Topics will include: consumer credit, employment basics, modeling a business, the 
stock market, independent living, income taxes, planning for retirement, and banking services. The 
mathematics concepts will include algebra, functions, exponential functions, limits, linear 
regression, graphing, probability and statistics, and spreadsheets. Emphasis will be placed on real- 
life problem solving skills. 
Prerequisite: Algebra 2 

 
PRE-CALCULUS (0351)                                                                                                              5.0 

This course covers three units—a review and further development of advanced algebra 
topics, trigonometry and topics in discrete mathematics.  The algebra unit revisits and expands 
important  concepts  of  Algebra  2  including  linear  relations  and  functions,  systems  of  linear 
equations and inequalities, the nature of graphs, polynomial and rational functions, and exponential 
and logarithmic functions. If time permits, the topic of conics can be included. 
The study of trigonometry includes solving triangles, equating trigonometric functions, utilizing 
graphs   of   trigonometric   function,   translating   trigonometric   functions,   using  trigonometric 
identities, and solving equations and inequalities. The discrete mathematics topics covered are 
sequences and series, combinatorics and probability, and statistics and data analysis.   Students 
learn to use concepts from each topic to solve real-world problems. Techniques for problem 
solving use methods both with and without graphing calculators. 
Prerequisite: C+ in Algebra 2 or teacher recommendation. 

 
PRE-CALCULUS HONORS (0352)                                                                                            5.0 

This course is designed to prepare students for either AP or College Calculus the following 
year.  Pre-Calculus Honors includes an intensive study of functions and their behavior (including 
limits), the theory and application of trigonometric functions, polar coordinates, two and three 
dimensional vectors including parametric equations, conics, series and sequences, data analysis 
and curve fitting.   The final month of the course explores two elementary topics in calculus— 
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limits and derivatives.  The emphasis of the course is applications, problem solving, reasoning, and 
communication. The graphing calculator is frequently used to enhance instruction. Students will be 
expected to work independently as well as in cooperative groups.  All students enrolling in Pre- 
Calculus Honors must satisfactorily complete a summer assignment prior to the beginning of the 
school year. 
Prerequisite:   B+ or higher in Algebra 2 Honors or A in Algebra 2; teacher recommendation. 

 
DISCRETE MATHEMATICS (0307)                                                                                         5.0 

Discrete Mathematics is the study of concepts that are based upon finite possibilities. The 
aim of this course is to provide students with foundational knowledge in discrete mathematics. 
Topics include graph theory, election theory, counting techniques, descriptive statistics and 
probability.  This course will be application based and project centered.  This course is intended 
for students who will pursue a major in liberal arts. 
Students may take this course for college credit through the Fairleigh Dickinson University 
Middle College Program.  There is an associated cost to enroll students in the program. 
Prerequisite: College Algebra or Pre-Calculus or Financial Mathematics. 

 
CALCULUS (0325)                                                                                                                        5.0 

This course is equivalent to a first semester college course examining differential and 
integral calculus.  Included is a study of limits, continuity, derivatives, differentials and their 
applications, integration, areas, the Fundamental Theorem of the Integral Calculus, methods of 
integration   and   applications,   and   the   Calculus   of   transcendental   functions   (exponential, 
logarithmic, and trigonometric).  The importance of Calculus as a tool for problem solving is 
emphasized.  The computer and/or graphing calculator are used to enhance instruction. 
Students may take this course for college credit through the Fairleigh Dickinson University 
Middle College Program.  There is an associated cost to enroll students in the program. 
Prerequisite: B in Pre-Calculus or teacher recommendation. 

 
ADVANCED PLACEMENT CALCULUS (BC) (0321)                                                            5.0 

The course examines differential and integral calculus. A broad range of topics is covered 
with great depth and rigor.   Included is a study of functions, limits, continuity, derivatives, 
differentials, integration, rate of change, areas, the Fundamental Theorem of the Calculus, methods 
of integration, and the Calculus of transcendental functions (exponential, logarithmic, and 
trigonometric).  Additional topics include: parametric, polar and vector functions, applications of 
derivatives and integrals, and polynomial approximations and series. The importance of Calculus 
as  a  tool  for  problem  solving  is  emphasized.    The  graphing  calculator  is  used  to  enhance 
instruction.  Students are provided with practice for the Advanced Placement Test of the College 
Entrance Examination Board. All students enrolling in AP Calculus BC will be required to 
satisfactorily complete a summer work packet that will be evaluated at the beginning of the AP 
course. This course is equivalent to two semesters of college-level Calculus. 
Prerequisite:  B+  or  higher  average  in  Pre-Calculus  Honors  or  Calculus;  teacher 
recommendation. 

The Advanced Placement Examination is paid for by the Springfield Board of 
Education, and all students are required to take the examination in this course.  In order to 
earn  advanced  placement  weighting  for  this  class,  students  must  take  the  Advanced 
Placement in Calculus examination offered by the College Board in May. 
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MULTIVARIABLE CALCULUS (H0380) 5.0 

This course studies scalar valued functions of several variables. It begins with the study of 
vector  geometry,  equations  of  lines  and  planes,  and  space  curves  (velocity,  acceleration,  arc 
length). The rest of the course is devoted to studying differential calculus of functions of several 
variables. Topics include limits and continuity, partial derivatives, tangent planes and differentials, 
the Chain Rule, directional derivatives and applications, and optimization problems including the 
use of Lagrange multipliers. It continues with multiple integration, vector fields, line integrals, and 
finishes with a study of Green’s and Stokes’ theorems. This course carries Honor’s weighting. 
Prerequisite:   AP Calculus BC 

 
ADVANCED PLACEMENT STATISTICS (0341) 5.0 

The purpose of this course is to introduce students to the major concepts and tools for 
collecting, analyzing, and drawing conclusions from data. Students are exposed to four broad 
conceptual themes: 

Exploring Data: Describing patterns and departures from patterns Sampling and 
Experimentation: Planning and conducting a study Anticipating Patterns: Exploring random 
phenomena using probability and simulation Statistical Inference: Estimating population 
parameters and testing hypotheses 
The importance of Statistics as a tool for problem solving and analysis is emphasized.  The 

graphing  calculator  and  statistical  software  are  essential  components  of  the  course  and 
instructional methods. Students are provided with practice for the Advanced Placement Test of the 
College Entrance Examination Board. All students enrolling in AP Statistics will be required to 
satisfactorily complete a summer work packet that will be evaluated at the beginning of the AP 
course. This course is equivalent to one semester of college-level Statistics. 

 
Prerequisite:  B+ or higher average in Calculus, or B or higher average in AP Calculus BC; 
teacher recommendation. 

The Advanced Placement Examination is paid for by the Springfield Board of 
Education, and all students are required to take the examination in this course. In order to 
earn  advanced  placement  weighting  for  this  class,  students  must  take  the  Advanced 
Placement in Statistics examination offered by the College Board in May. 
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COMPUTER SCIENCE COURSES 
 
INTRODUCTION TO JAVA (0353) 2.5 

This introductory course is designed for the student who has no or limited knowledge of 
JAVA programming.  Students will be introduced to the programming process, JAVA special 
characters, the syntax of program comments, the format of a program, preprocessor directives, 
input/output, math operators and precedence, relational logic and conditional operators, increment, 
decrement, the use of variables, passing values, built in functions, and arrays. 

 
ADVANCED PLACEMENT COMPUTER SCIENCE (A): JAVA (0346) 5.0 

This course will follow the course outline as prescribed in the College Board Advanced 
Placement course description.  It is a college level course whose primary focus is the study of data 
structures such as arrays, linked lists, stacks, queues and trees, as well as searching, sorting, and 
numerical algorithms.  The JAVA language is used as a vehicle for examining these concepts. 
Students in the AP Computer Science (A): JAVA must take the AP Exam in Computer 
Science (A).  Students may take this course for college credit through the Fairleigh Dickinson 
University Middle College Program.   There is an associated cost to enroll students in the 
program. 
Prerequisite: Introduction to JAVA and recommendation of computer science teacher. 

The Advanced Placement Examination is paid for by the Springfield Board of 
Education, and all students are required to take the examination in this course. In order to 
earn  advanced  placement  weighting  for  this  class,  students  must  take  the  Advanced 
Placement Computer Science (A) Java examination offered by the College Board in May. 

 
ADVANCED COMPUTER SCIENCE – DATA STRUCTURES: JAVA (0345) 5.0 

This honors course will be a continuation of the present Advanced Placement Computer 
Science (A): Java course.   The course will provide the understanding and mastery of advanced 
searching techniques using Big-O notation and dynamic data structures using Java programming 
language as a learning vehicle.  Topics will include heapsort, the operations of traversals, inserting 
and deletion of linked lists, stacks, queues, and trees.  Students may take this course for college 
credit through the Fairleigh Dickinson University Middle College Program. There is an 
associated cost to enroll students in the program. This course carries Honor’s weighting. 
Prerequisite:  Completion of AP Computer Science (A):  Java; teacher recommendation. 


