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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 we’re totally certain you’re right. 

Who Owns the Fish? Solving Puzzles Like Einstein 

 

Cryptarithms and Other Arithmetic Puzzles 

Course Description: 
If A + B = AC, then what is A + B + C?  
Cryptarithms are math puzzles where the 
arithmetic is simple but the "thinking 
part" of the puzzle is challenging.  We will 
start with simple problems and build up a 
tool chest of logic strategies for solving 
these problems and all math problems. 

Sample Problem: 
"Archeologists found an ancient tablet with an unknown 
number system.  The tablet showed the following equations:   
ΔΔ⋀⋀ Ι +  Δ Ι = ΔΔΔ Ι 
Δ Ι + Δ ΙΙΙ = ΔΔΔ  
ΔΔΔ ΙΙ +  Δ Ι = ⨅ ΙΙΙ  
Study the equations and use them to figure out how to count 
from 1 to 50 in this number system!" 

 

Course Description: 
How do you take a long list of rules for a puzzle 
and turn it into a solution? Should you try all the 
possibilities? Draw a picture? Use formal logic? 
Learn to solve logic puzzles that stump most 
adults! 

Sample Problem: 
A school locker code has five digits. It uses each of 
the numbers 0, 1, 2, 3, and 4 exactly once. The 
second digit is twice the value of the first digit. The 
third digit is less than the fifth digit. The last digit of 
your code is 1. What is your locker code? 
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Geometry and Logic 

Course Description: 
Ever look at a problem and not 
know where to start? This class 
will develop your ability to solve 
complex problems. We will learn 
how seemingly incomplete 
information can be combined to 
form complete solutions. 

Sample Problem: 
Take a look at the picture. We say that the 
smaller square is inscribed in the smaller 
circle, which is inscribed in the larger 
square, inscribed in the larger circle. 
 
What information do you need to know to 
figure out the area of the inside square? 
Where might you start? 

 

 

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+ 
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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? 

Big numbers, Small numbers, and In between 

Course Description: 
Imagine you have a very long number line, with 
every number you’ve discussed this year in school 
on the number line. A new number is introduced. 
Where does it go? Are you sure? In this class, we 
will use a variety of tools (brain power, rulers, 
logic, and more) to identify the big numbers, the 
small numbers, and the ones in between. 

Sample problem: 
Your number line goes from ½ to ¼. Can you find a 
number that must be in between them on the 
number line?  

Once you’ve found one number, try to find more! 
Can you discover a rule that will always allow you 
to find a new number between two other numbers? 

Exploding Dots and Ancient Math: Base Systems 

Course Description: 
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: 
I am confident this is true:  

111 + 21 = 202 
How can this be? What kind of rules could give 
you this? 

Exponents: The Super-Powers of Numbers! 

  

Course Description: 
Using the power of multiplication, we will build some really, really big numbers 
and compare them to see which ones will turn out to be the biggest. We'll also 
explore a strange planet which only has 11 numbers in it! 

Sample Problem: 
Which number is 
bigger: 

2100 or 1020? 
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Math Team Strategies Course Descriptions 

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

Counting on Pascal 

Squares, Primes, and the Integers in Between! 

Course Description: 
What patterns can you find when you count by nines? 
What is so special about prime numbers and square 
numbers? In this class, you'll learn lots of cool ideas 
about patterns that come from multiplication and 
division, and you'll use those ideas to solve problems. 

Sample Problem: 
What is the greatest multiple of 3 that can 
be formed using one or more of the digits 2, 
4, 5 and 8, assuming no digit is used more 
than once? 
 

(Source: MATHCOUNTS) 

How to Count 

Course Description: 
You think you know how to count? Not this way you don't! We'll see how 
to count hundreds, thousands, millions of things... even when there are 
too many to list them all out! 

Sample problem: 
How many four-digit numbers 
are not multiples of 7? 

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) 

  

Course Description: One of the most 
studied objects in math is the triangle you 
see to the right. Even though this 
mysterious triangle has been around for 
hundreds of years, some of the world's 
smartest mathematicians are still trying to 
learn about it now. In this class, we'll look 
for patterns in Pascal's triangle and explore 
what it can teach us about something as 
simple as how to count.  

Sample Problem: 
Find a pattern in 
Pascal's Triangle. 
Describe and explain 
the pattern you see.  
 
Hint: there are a lot! Can 
you figure out what 
numbers should go in 
the row at the bottom? 
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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. 

Genetics Meets Mathematics 

Course Description: Can two brown-eyed parents have a green-eyed child? What does evolution have to 
do with the colors of moths? Genetics is one of the most powerful ideas in biology, and math is an 
important part of studying genetics. Biologists use math to describe which genes will be inherited by a 
single individual from their parents, and then use more math to describe how a whole population of 
individuals will have variations in a gene. In this class, we’ll learn how genes exist physically on 
chromosomes, how they get rearranged in each generation, and how to predict which genes will win! 

Playing to Win 

Course Description: Do you like playing games? Winning games? ALL the games? In this course, we'll 
figure out how to play many games so well that no one will ever beat you again. This may sound like all fun 
and games (and a lot of it is), but it’s really about the math of making decisions. We will play a lot of simple 
games to practice and demonstrate our different strategies. Then we will look at what happens as we 
apply our new knowledge to more complicated games. Playing to Win is the class for people who want to 
learn how to make decisions with their head and not just their gut. 

Circuits and Programming 

Course Description: Do you want to know what’s on the inside of a computer? In this class, we will learn 
all about circuit boards, the brain of computers that makes everything inside it run. What’s more, we’ll get 
to put our own circuit board together, and how to program them --- give them instructions about what to do! 

Subways, Bank Heists, Viral Videos and More: Adventures in Graph Theory 

Course Description: Ever wondered why those cute kitten videos are getting over 1 million views on 
YouTube? Or how you can become Instagram famous?* Learn to model social networks and analyze how 
content goes viral online using graph theory! Graph theory gives mathematicians and computer scientists a 
way of understanding networks of connected objects. Ever seen the NYC Subway Map? Then you’ve seen 
and used the kinds of graphs that we will create and explore in this class. Along with social networks, we 
will see how graph theory can be used to create secret codes, plan a trip to all 50 states, and coordinate a 
bank heist escape route.  
 
*Though this course is not guaranteed (or even likely) to make you internet famous, you’ll solve engaging puzzles, learn 
interesting applications, and make new friends along the way! 


