
 

Courses for the Summer 

At BEAM, you get to choose your classes! Everyone takes:  

 one Logical Reasoning course, 

 one Math Fundamentals course, 

 one Math Team Strategies course, 

 and one Applied Math course.  

In the next few pages, we’ll tell you about the classes. Read the descriptions and take a look at the sample 

problem to see what kinds of questions you’ll do. Then tell us what interests you!  

 

 

Logical Reasoning Course Descriptions 

In your logical reasoning course, you’ll learn to think like a mathematician by being very careful and 

complete when answering questions, and not jumping to conclusions unless you’re totally certain you’re 

right. 

 

Mathematical Problem Solving 

 

  

Course Description: 

Ever look at a problem and not know where to 

start? This class will develop your ability to solve 

complex problems the way a mathematician does. 

We will learn how seemingly incomplete information 

can be combined to form complete solutions. We 

will also learn also how logic can be used to make 

rational decisions. 

Sample Problem: 

In the land of liars and truthtellers, some people 

always lie and some people always tell the truth. 

While there, you ask Aisha "are you a liar or a 

truthteller?" You can't hear her response, but 

Christian is next to her and says "Aisha said that 

she is a liar.” Is Christian a truthteller or a liar? 



 

 

Solving Mysteries like a Mathematician 

Course Description: 

In this class, you will be detectives, 

tasked with solving difficult mysteries. 

We will learn to solve these mysteries 

using techniques and strategies that 

professional mathematicians use to 

approach and solve some of their own 

mysteries. Your first case: the mystery 

of the counterfeit coin. 

Sample Problem: 

The mystery of the counterfeit coin: The Natural History 

Museum thinks one of their 9 gold Egyptian coins is a fake. The 

only way to tell the difference between the real coins and the 

counterfeit is by weighing them – all of the real gold coins 

weigh the same, but the fake coin will be heavier or lighter (you 

don't know which!) The Museum lends you a scale (like the one 

in the picture); can you use it to 

figure out a strategy to find the 

counterfeit coin? Challenge: What 

about if you are only allowed to use 

the scale 3 times?  

 

 

KenKen Puzzles and More 

 

  

Course Description: 

Ever hear of Sudoku? Meet their mathier cousins, KenKen. 

We'll learn how to solve these and other really interesting 

puzzles and use them to get better at difficult math problems. 

 

 

Instructions for Sample Problem: 

Fill in three 1’s, three 2’s, and three 3’s so that each row and 

column has exactly one of each number, and each region 

(surrounded by thick lines) adds or subtracts to the right 

number. 

Sample Problem: 

1-  1- 

4+ 5+  

  1+ 

 



 

Math Fundamentals Course Descriptions 

Math Fundamentals courses are about answering all of those questions you’ve had in school about why 

math works, and understanding why we do math the way we do. 

 

Fractions: Puzzles, Problems, and Games 

Course Description: 

How many ways can you draw 1/3? Is 0.9999... equal to 1? 

How can it be that when you divide a number, sometimes it 

gets larger? In this class we'll study fractions from many 

different perspectives. We'll solve problems, apply fractions 

to real-world scenarios, play games and work on fraction 

puzzles. 

Sample Problem: 

One thermos of hot chocolate uses 2/3 

cup of cocoa powder. How many 

thermoses can Nelli make with 3 cups of 

cocoa powder? 

Binary Discovery: Where 1+1 does not equal 2 

Course Description: 

What is a number system? What is the value of 

0? What about the value of 0 in 701? If 0 means 

nothing, then why is 701 different than 71? Dig 

deep into the meaning behind how we write 

numbers! 

Sample problem: 

Solve the following:  

110 + 1010 

Hint: the answer is not 1120. How can this be? 

The Weird World of Numbers 

Course Description: 

Numbers are weird and they do weird things! 

Did you know that not only are there different 

types of numbers, but that some numbers 

create beautiful patterns? Have you ever 

heard of the Fibonacci Numbers? Would you 

like to learn about arithmetic and geometric 

sums? Come spend some time exploring the 

weird world of numbers we live in! 

Sample problem: 

Suppose a newly-born pair of rabbits, one male, one 

female, are put in a field. Rabbits are able to mate at 

the age of one month so that at the end of its second 

month a female can produce another pair of rabbits. 

Suppose that our rabbits never die and that the female 

always produces one new pair (one male, one female) 

every month from the second month on... How many 

pairs will there be in one year? 

 

  



 

Math Team Strategies Course Descriptions 

In Math Team Strategies, we use our understanding to find faster, clever ways to solve challenging 

problems. 

 

Counting in Probability 

Course Description: 

How many different ways can you arrange the 

following letters F-U-N-N-Y? How can I add hundreds of 

numbers in one quick step? In this class you will learn 

probability methods to help you tackle some extremely 

difficult math competition questions. 

Sample Problem: 

A box contains five cards, numbered 1, 2, 3, 4 

and 5. Three cards are selected randomly 

without putting them in the box. What is the 

probability that 4 is the largest value selected? 

 

Squares, Primes, and the Hidden Powers of Numbers 

Course Description: 

What patterns can you find when you count by 

nines? What day of the week will your 50th 

birthday be on? In this class, you'll find all sorts 

of patterns hiding in the numbers you already 

know, and use them to solve puzzles, win games, 

and perform mathemagical feats of calculation! 

Sample Problem: 

Which is larger: 

1 + 3 + 5 + 7 + ... + 99 + 101 

or 

2 + 4 + 6 + 8 + 10 + ... + 98 + 100? 

How much bigger is the bigger one? 

 

Using Simple Patterns to Solve Hard Problems 

Course Description: 

Number sequences like 2, 4, 6, 8 ... seem so simple 

that they there is nothing new to learn about them. 

In fact, even simple number sequences have some 

amazing properties and those properties are often 

the key to solving some challenging math contest 

problems.  

Sample problem: 

The first five terms of an arithmetic sequence are 

x, y, x + 6, z, and 37, in that order, for some 

numbers x, y, and z. What is the value of y? 

(Source: MATHCOUNTS) 

  



 

Applied Math Course Descriptions 

In Applied Math, you get learn something in real world that can be understood better when thinking about 

the math behind it. For Applied Math courses, there are no sample problems. Instead, you’ll read the 

descriptions before deciding on your course preferences. 

 

Understanding Probability 

Course Description: We live in a world of uncertainty. We are almost never really sure of things. All the 

time, people say: “There is a 50% chance of rain tomorrow”, “I think I have a good chance of getting that 

job”; “The odds are against my friend”; “I have a great chance of doing great on the final exam”; “If I play 

well today, I am likely to play well tomorrow too”. 

 

In this course, we will learn how to think in the face of uncertainty. We start from the beginning, asking 

what is randomness and how to model the result of simple experiments as tossing (lots of) coins and 

throwing (a bunch) of dice." 

 

Computer Programming 

Course Description: We will learn the basics of computer programming using Javascript, a programming 

language used to build almost every website on the internet. Everything from Amazon to YouTube (and 

even BEAM's own website!) depends on Javascript to work. We will learn the fundamentals of Javascript, 

and we will use what we've learned to build simple projects and tackle fun coding challenges. No prior 

programming experience is necessary for this class ─ this is a great place to start if you've been curious 

about programming but haven't had a chance to try it yet. 

 

Data for Good: Using Math in Social Science 

Course Description: Do most of the students at your school look like you? Did you know that half of New 

York City’s public schools are over 90% Black and Hispanic? Why do we live in a city with so many cultures, 

languages, and backgrounds, and yet still go to schools in which most kids are separated by race? 

 

In Data for Good, you will arm yourself with the massive amount of data on schools and families that New 

York City makes available to the public. You will analyze your own middle school and compare it to others 

across the city. You will become a data investigator, using math to fight for social justice! 

 



 

Course Preferences Form 

Your name: _____________________________________ 

Now that we’ve told you about the classes, you can tell us which ones you’re most excited by! Remember, 

we only give you one class from each category. We can’t guarantee that we’ll put you in your first choice, 

but we’ll try to consider what you were excited by when we put you in classes. 

 

Logical Reasoning Course Selections 

Mathematical Problem Solving Not very much = 1    2    3    4    5  = a lot 

Solving Mysteries like a Mathematician Not very much = 1    2    3    4    5  = a lot 

KenKen Puzzles and More Not very much = 1    2    3    4    5  = a lot 

 

Which of these classes are you most excited by? Why? 

 

 

 

 

 

 

Math Fundamentals Course Selections 

Fractions: Puzzles, Problems, and Games Not very much = 1    2    3    4    5  = a lot 

Binary Discovery: Where 1+1 does not equal 2 Not very much = 1    2    3    4    5  = a lot 

The Weird World of Numbers Not very much = 1    2    3    4    5  = a lot 

Which of these classes are you most excited by? Why? 

 

 

 

 

  



 

Math Team Strategies Course Selections 

Counting in Probability Not very much = 1    2    3    4    5  = a lot 

Squares, Primes, and the Hidden Powers of 

Numbers 

Not very much = 1    2    3    4    5  = a lot 

Using Simple Patterns to Solve Hard 

Problems 

Not very much = 1    2    3    4    5  = a lot 

 

Which of these classes are you most excited by? Why? 

 

 

 

 

 

 

Applied Math Course Selections 

Understanding Probability Not very much = 1    2    3    4    5  = a lot 

Computer Programming Not very much = 1    2    3    4    5  = a lot 

Data for Good: Using Math in Social Science Not very much = 1    2    3    4    5  = a lot 

 

Which of these classes are you most excited by? Why? 

 

 

 

 

 

 

Is there anything else you want us to know about the kinds of math you’d like to learn at BEAM? 

 



55 Exchange Place, Suite 603, New York, NY 10005 
(888) 264-2793 

info@beammath.org 
www.beammath.org 

 

Field Trip Itinerary and Parent Consent Form 
We hope that you will be able to join us for our trips and outdoor activities! Parents, please read the 
information listed below for each trip.  Then, mark “yes” or “no” for your permission for each trip and sign 
at the bottom. We will send out more detailed information about each of the weekend field trips during the 
program. 

Trip Date Destination and Address Mode of 
Transportation 

Activities Parental 
Consent 

July 14, 2018 AMC Loews 19th St East 6  
     890 Broadway, Manhattan 

Public Transit Movie  Yes 
 No 

July 28, 2018 Dave and Buster’s 
    234 W 42nd St, 3rd Floor 
New York, NY 10036 

Public Transit Restaurant 
and video 
arcade 

 Yes 
 No 

August 1, 2018 Yankee Stadium 
1 E 161st Street 
Bronx, NY 10451 

Public Transit Baseball 
Game 

 Yes 
 No 

July 9, 2018 – 
August 10, 
2018 

New Design High School’s private park, 
which is located across the street from 
the building 

350 Grand Street 
New York, NY 10002 

Walking Basketball 
and student 
activities 

 Yes 
 No 

Parental Consent 

I, ______________________________, the parent/legal guardian of ________________________________, 
  Parent Name         Student Name 

hereby give permission for him/her to participate in field trips as indicated on the above itinerary. 

Signature: _____________________________________ Date: __________________________________  



55 Exchange Place, Suite 603, New York, NY 10005 
(888) 264-2793 

info@beammath.org 
www.beammath.org 

 

Itinerario de los excursiones y formulario de consentimiento de 
padres 

¡Esperamos que puedas unirte con nosotros para nuestros viajes y actividades afuera! Padres, por favor 
lea la siguiente información para cada excursión. A continuación, marque "sí" o "no" con su permiso para 
cada excursión y firme en la parte inferior.  Vamos a enviar información más detallado sobre cada 
excursión durante el programa.  

Fecha de la 
excursión  

Lugar específico y dirección Modo de 
transporte 

Actividad Consentimiento 
paterno 

14 de julio 
de 2018 

AMC Loews 19th St. East 6  
     890 Broadway, Manhattan 

Transporte 
público 

Película  Sí 
 No 

28 de julio 
de 2018 

Dave and Buster’s 
    234 W 42nd St, 3rd Floor 
New York, NY 10036 

Transporte 
público 

Restaurante y 
máquinas 
recreativas de 
videojuegos 

 Sí 
 No 

1 de agosto 
de 2018 

Yankee Stadium 
1 E 161st Street 
Bronx, NY 10451 

Transporte 
público 

Juego de béisbol  Sí 
 No 

July 9, 2018 
– August 10, 
2018 

Un parque privado del New Design 
High School, que se encuentra al 
otro lado de la calle desde el 
edificio 

350 Grand Street 
New York, NY 10002 

Caminando Baloncesto y 
actividades 
estudiantiles 

 Sí 
 No 

 
Consentimiento paterno 

 
Yo, ______________________________, el padre / tutor legal de ________________________________, 
  Nombre del padre         Nombre del estudiante 

Por la presente doy permiso para que él / ella participe en las excursiones como se indica en el  
itinerario anterior. 

Firma: _____________________________________ Fecha: __________________________________ 
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