
MATHEMATICS 
 
The Gilman Upper School Mathematics program presupposes a firm foundation in first-year algebra in the 8th grade.  The graduation 
requirement is three years of mathematics, which is math through MA 51, pre-calculus with trigonometry.  This minimum program 
should enable Gilman students to continue their study at the college level.  Our program also attempts to meet the needs of 
exceptionally talented students with a strong interest in mathematics with an honors sequence which offers an accelerated and 
enriched program which prepares for the Advanced Placement examinations in AB Calculus, BC Calculus, and Statistics.  For those 
students who complete this honors program in less than four years, the Mathematics Department will offer instruction in additional 
topics to the extent that staffing and scheduling permit.   
 
Departmental approval (Mr. Gouline) is required for enrollment in an honors or an Advanced Placement course. The Mathematics 
department encourages movement between honors and regular classes as appropriate.  In order to ensure that students are successful in 
their course placement, we have found that the following guidelines are appropriate.  In order to move from a regular to an honors 
section, a student must complete the year with at least a 92 average in the regular sections with grades over 90 on both the midyear 
and final exams. They must also have a recommendation from their teacher that they possess the proper work habits and a talent for 
problem solving. 
 
9th Grade Courses -- Required 
 
ALGEBRA II        
This course, which is usually taken by 9th graders, presents topics in number systems, functions, systems of equations and 
inequalities, quadratics, exponentials and logarithms, plus additional topics as time allows.  
 
ALGEBRA II (Honors)       
This is the first level in the Honors sequence and presupposes a commitment to take the A.P. exam in the 12th grade. The course is 
accelerated and enriched and includes, in addition to the topics covered in MA11, rational and irrational functions, polynomial theory, 
and other topics as time allows.  
 
9th Grade Course – Elective: 
 
BASEBALL AND STATISTICS 
The vision for this course is to explore baseball and statistics.  Most boys are familiar with baseball and have watched or played it for 
years.  There is a great opportunity to explore many concepts of elementary statistics through the lens of baseball.  Baseball offers us 
an opportunity to explore the following concepts of mathematics/statistics: distributions, probability, graphs, expectations.  We will 
also explore how the game has changed through the years and get an introduction to programming in R, a statistical software package 
widely used in baseball analysis. 
 
10th Grade Courses -- Required 
 
GEOMETRY        
This full-year course in Euclidian geometry is designed for the average 10th grade student.  
 
GEOMETRY WITH TRIGONOMETRY (Honors)    
This course covers all traditional topics of Euclidian geometry with special emphasis on definition and formal proof. It will include a 
study of non-Euclidian geometry and as time permits a portion of trigonometry with an emphasis on applications.  
 
11th Grade Courses -- Required 
 
PRE-CALCULUS       
This course continues the study of Algebra II through polynomials, systematic counting and probability. 
 The course also presents a full study of Trigonometry. Some work with sequence and series and some math modeling 
 is presented. PREREQUISITE: Algebra II and Geometry.  
 
AB PRECALCULUS (Honors)     
This unifying theme in this course is that of a function.  Topics covered include polynomials, transformation of functions, exponential 
and logarithmic functions and trigonometry.  An extensive look at trigonometry is taken before ending the year with a look at the 
foundations of calculus, including the concept of a limit and an introduction to the derivative. 
 
BC PRECALCULUS (Honors)     
This course devotes the first Semester of the year to studying functions of both finite and infinite mathematics. Emphasis is placed on 
the traditional pre-calculus topics including selected topics from Trigonometry, the inverse trig functions, polar coordinates, polar 
forms of complex numbers, vectors and other topics to prepare for calculus. The second Semester of the course introduces differential 
calculus and applications of the derivative to prepare students to enter the AP Calculus program the next year; this course is a 
prerequisite for AP BC Calculus.  
 
11th Grade Course – Elective: 
 
AP STATISTICS           
Please see the description below. 
 



12th Grade Course Electives -- Year:  
 
CALCULUS            (BMS, GILMAN) 
The emphasis of this course is for students to be able to select and apply Calculus concepts in the context of problem-solving.  The 
course will strengthen the algebraic underpinnings of Calculus and re-examine advanced Pre-Calculus skills as it explores such 
Calculus topics as limits, continuity, differentiation, and integration. 
 
AP AB CALCULUS           (BMS, GILMAN, RPCS 
The syllabus follows the guidelines of the Advanced Placement exam in AB Calculus. After a study of functions and their inverses, 
limits, and continuity, the focus of the course is the introduction of differential and integral calculus and its applications such as 
max/min problems, related rates, curve sketching, areas, and volumes. All students are expected to take the A.P. exam.  

   
AP BC CALCULUS                      (BMS, GILMAN, RPCS) 
This course completes the study of the syllabus for the AP exam in BC Calculus begun in MC52. The course begins with a review of 
the derivative and its applications. The course then covers additional applications of differential calculus, the definite integral and its 
applications, computation of antiderivatives, series, and Taylor’s formula, and some work on solving simple differential equations. All 
students are expected to take the AP exam..  
 
AP STATISTICS  (BMS, GILMAN, RPCS)   
Designed for students who will be pursuing a variety of college majors. Statistics is a branch of mathematics that almost all students 
will find to be very useful. Topics in both descriptive and inferential statistics are covered, as well as ideas concerning probability. 
Some of the data needed is collected by students, and other information may be gathered from newspapers, government databases, 
medical data, political and environmental surveys, and other sources. Some simulations and many uses of computer software and 
graphing calculator applications are included. There is emphasis on the interpretation of statistical results as well as the predictive 
power of statistics.  
 
NUMBER THEORY     
Number Theory is the study of the most basic properties of the whole numbers.  Its goal is to answer questions like “How many prime 
numbers are there?  How many ways can you factor a whole number?  How can you find the greatest common divisor of two 
numbers?”  On the other hand, Cryptography is the study of how to send information that can be read only by the intended recipient. 
One of the remarkable discoveries of the 1970’s was the discovery that these two seemingly unrelated disciplines were in fact 
entwined and that safe and secure cryptographic methods required the use of number theory. The purpose of this class is to provide an 
introduction to number theory, an historical overview of cryptography and then discuss how the seemingly abstract methods of 
number theory have profound application in cryptography. 
 
12th Grade Course Electives – First Semester:  
 
CALCULUS I Semester I  (RPCS) 
This course provides a rigorous analytical introduction to the techniques of differential calculus.  The use of the limit to define a 
derivative is developed, along with techniques of differentiation and applications of the rate-of-change.  In addition, the geometrical 
interpretation of the derivative will be explored.  Students will explore topics via the use of technology and writing.  Symbolic 
reasoning will be heavily emphasized.  Calculus is designed to prepare students for success in a rigorous, theoretical college-level 
calculus course. 
 
DISCRETE MATH Semester I (BMS) 
Discrete Mathematics for the Humanities and Social Sciences --  If you have ever thought, “When will I ever use this math?”, then this 
is the course for you.  Discrete Mathematics has applications in a wide and diverse range of interesting fields, including architecture, 
interior design, art, business, transportation and scheduling, politics and government, city planning, international policies, economics, 
sports, entertainment, and computer security.  In this course, topics covered will include matrices and Markov chains, graph theory, 
linear programming, optimization, voting methods, game theory and fairness, and codes and cryptography.  Students will be 
researching new mathematical ideas and practicing new mathematical techniques, as well as completing projects and written 
assignments to investigate specific applications of discrete mathematics. 
 
STATISTICS      Semester I  (RPCS) 
Everyone is bombarded daily by charts and graphs, by data, by polls, by results of studies, and by assertions and claims made by 
people wanting to sell us things or convince us of something. The ability to sort out what’s dubious (or even pure nonsense) from 
important and meaningful insights not only enlightens people, it allows them to make good decisions as consumers, as parents, and as 
citizens. This course is not only a math course but also a course in critical thinking and civics that will prepare students for greater 
success in this age of information. The course will concentrate on methods of proper data analysis using investigative tasks and a final 
project. Topics include basic data analysis, curve fitting, data collection and probability. 
 
 
MULTIVARIABLE CALCULUS  (Honors) Semester I (BMS) 
 This course is a continuation of the study of functions begun in the B and C Semesters of Advanced Placement Calculus.  The course 
focuses on applications and extensions of topics covered in BC, and it is designed to provide closure to some of those topics while, at 
the same time, preparing students for their uses and applications in both the theoretical and applied mathematics the students will see 
in college.  Topics include the mathematics of vectors with dot and cross products, graphing functions in three dimensions, partial 
derivatives, and methods to locate extrema and saddle points on surfaces.  If time permits, there will be an investigation of multiple 
integrals to calculate area, volume, surface area, and arc length in three dimensions. PREREQUISITE: AP BC Calculus. 
 
 




