
 

Courses for the Summer (YOU KEEP THIS) 

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.  You have four 

choices for each.  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 on the course selection page! 

Logical Reasoning Courses 

KenKen Puzzles and Math (Halimeda Glickman-Hoch) 

Course Description: 

Ever hear of Sudoku?  Meet their 

mathier cousins, KenKen.  We'll 

learn how to solve these really 

interesting puzzles and use them 

to get better at difficult math 

problems. 

Sample Problem: 

1-  1- 

4+ 5+  

  1+ 

 

Instructions: 

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. 

 

Solving Mysteries (Kathleen O’Brien) 

Course Description: 

Do you like solving mysteries? Do you like 

collaborating and debating with your 

peers? In this course, we'll answer 

questions like 'which bag has the fake 

gold?', 'what's her real birthday?' and 

'who's lying here?' Join this course if you 

want to learn new tools to problem solve. 

Here's an example problem from the 

course: 

Sample Problem: 

There is a school with two 6th grade classes. One class always lies and 

the other class always tells the truth.  

 

While getting lost on the way to lunch, a 5th grader runs into three 6th 

graders, but he couldn't tell which class they were from. See if you can 

tell whether they are liars or truth-tellers from the following statements: 

"Oh, we're all liars," said the first student. 

"Just one of us is a truth-teller," claimed the second of the three. 

The third student did not speak. 

 

Which of the three students is from the liar class and which is from the 

truth-teller class? 

  



 

Logical Reasoning Courses (continued) 

Logic is Power! (Mira Bernstein) 

Sample Problem: 

Five logician-pirates named Angry, Bossy, Crooked, Dangerous, and Evil are trying to split a 

bag of 100 gold coins. According to pirate law, Angry, the leader, gets to propose a split. 

Then everyone (including Angry himself) votes. If more than half the pirates vote against 

Angry's proposal, then they throw him overboard and make Bossy the new leader! Now it's 

Bossy's turn to propose a split to be voted on. Again, if more than half the remaining pirates 

reject it, then Bossy dies and Crooked becomes the new leader. This goes on until some 

leader proposes a split that at least half the pirates are willing to approve. 

 

Of course, Angry wants to get it right on the first try -- he doesn't want to die! On the other 

hand, he wants to keep as much gold as possible for himself. So what should he propose? 

Remember, these are logician-pirates, so they think and act 100% logically. Amazingly, if 

you work out all the logic, it turns out that Angry can keep almost all the gold and still live! 

Course Description: 

Logic is power -- and not 

just for pirates. In this 

course we'll be exploring 

lots of fun problems like 

this one, while secretly 

learning crucial skills that 

will help you in all your 

math classes and in life. 

 

 

Mathematical Logic (Caleb Ashley) 

Course Description: 

Our goal in this course is to investigate and apply 

logical reasoning to solve problems.  Logic is the 

foundation of all mathematics, in that it allows us 

to answer why. 

Sample Problem: 

Have you ever wondered why a negative times a 

negative is a positive?!  Or have you ever wondered 

why there are 180 degrees in a triangle?!  We will 

discover the elegance and beauty and usefulness 

of mathematical logic! 

 

  



 

Math Fundamentals 

Fractions: Puzzles, Problems and Games (Michael Pershan) 

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: 

Each of the figures is a square 

formed by connecting 

midpoints of the opposite sides 

of a larger square. What 

fraction of the largest square is 

shaded? 

Fractions without Rules (Marcelle Good) 

Course Description: 

Why on earth do we use rules like 

"flip and multiply" when we divide 

fractions? Did you know that you 

can divide fractions using the exact 

same strategies you use when you 

multiply them? In this class, we will 

blow up all of the rules we learned 

for fractions and learn to solve 

fraction problems using strategies 

we invent that are easy to 

remember and make sense. 

Sample Problem: 

You can use the algorithm you learned in school: 

10
27
5
9

=  
10

27
×

9

5
=

90

135
=

18

27
=

2

3
 

 Or, you can use the strategy of just dividing straight across:  

10
27
5
9

=
2

3
 

There are lots of ways to think about adding, subtracting, 

multiplying and dividing fractions. We'll learn a lot of them in this 

class to make thinking about fractions easier and more fun. 

The Weird World of Numbers (Giselle George) 

Course Description: 

Ever heard of the Distributive Property? Do you ever wonder how decimals, 

fractions and percentages are connected and how they can be used in the 

real world?  What about rational and irrational numbers? Or prime and 

composite numbers?  Come have fun exploring the Weird World of Numbers. 

Sample Problem: 

Multiply 124 times 3 in 

under 10 seconds. 

Pythagoras and the Properties of Shapes (Semere Baraki) 

Course Description: 

Did you know that an octagon is made of six equilateral triangles? Do you 

know the sum of the angles inside a triangle? Better yet, do you know 

why the sum of the angles is what it is? Do you know the Pythagorean 

theorem? It's ok if you don’t know any of these things. In this class, we 

will not only learn all of these things, but we will prove (show why they are 

true) each and every thing we claim to be true!   

Sample Problem: 

If you take a piece of paper 

(8.5 by 11) and fold it so 

that opposite corners meet 

at a point, what is the length 

of the crease formed? 

  



 

Math Team Strategies 

Squares, Primes, and the Integers in Between! (David Price) 

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 2016 Chapter MATHCOUNTS Sprint #10) 

Patterns through Algebra, Geometry, and Arithmetic (Semere Baraki) 

Course Description: 

Did you know that algebra, geometry 

and arithmetic are all related?  Did 

you know that different branches of 

math support each other? Do you 

want to see how these branches are 

related while solving a variety of 

interesting math problems? That is 

what this class is about. 

Sample Problem: 

A rectangular piece of cardboard measures 6 by 8. If it is 

trimmed identically on all four corners, each corner is a quarter-

circle, what is the perimeter of the resulting figure? 

Bonus: If the areas of three faces of a rectangular prism are 54, 

24 and 36, what is the length of the space diagonal? 

Not sure what these questions are asking? Don't panic!  We will 

develop all the tools you need to feel comfortable in getting your 

feet wet and more with problems like these and a lot of others. 

The Geometry of Algebra (Michael Pershan) 

Course Description: 

Do you know how to draw 1 + 2 + 3 + ... + 17? 

Could you write an equation that represents a 

picture? Do you know how to solve an equation 

visually? In this course we'll study the shape of 

algebra, and the algebra of shapes. 

Sample Problem: 

The perimeter of square A is 28 feet less than the 

perimeter of square B. The area of square A is 161 

square feet less than the area of square B. If x and 

y are the side lengths of square A and square B, 

respectively, what is the value of x+y? 

Mathematicians are lazy: Finding Shortcuts for Math Team Problems (Marcelle Good) 

Course Description: 

Mathematicians are lazy! If they can find a way to 

do a problem without working too hard, they will. In 

this class, you'll learn lots of different strategies to 

solve math team problems so you can do them 

quickly and in your mind without working too hard. 

Sample Problem: 

Can you find 512 without multiplying it (on paper or 

in your mind)? In this class, we'll learn how to use 

simpler calculations (like 502) to solve trickier 

ones. 

 

  



 

Applied Math 

Astronomy: How do we learn things about space? (Halimeda Glickman-Hoch) 

We know all kinds of things about the stars in the sky, but how do we know them? You look up in the sky 

and all you see are little specs of light. But somewhere, way out there in the middle of all that space, are 

huge swirling balls of fire (stars), giant clouds of dust, and weird rocky planets of all kinds. How far away 

are the stars? How bright are they up close? Are they all the same? A lot of the answers use a lot of math! 

In this class, we'll learn how astronomers get information about stars and space. 

Programming with Mathematica (Caleb Ashley) 

Our goal in this course is to learn to basic syntax and semantics of 

computer programming, using an environment which is called 

Mathematica. Mathematics and computers have both been created by 

mankind to formulate and solve problems! Amazingly, the types of 

problems which can be solved are more and more sophisticated. We will 

see that Mathematica can be used to make calculations, solve equations, 

graph, create dynamic visualization, make presentations --- and make 

pictures like the one on the right! 

Codes, codes, codes (Mira Bernstein) 

You probably think of codes as a way to send secret messages, but that's only one thing that codes are 

used for. For example, when you compress a file on your computer, you encode the information in a 

different way that takes up less space; that requires a different kind of code. And then there are error-

correcting codes: a way of encoding a message so that even if some of it gets messed up, you can still 

recover the original. This is how the music on your CDs is encoded, so that even if the CD gets scratched, 

you can still listen to it without a problem; it's also how we send messages to space probes. In this class, 

we'll explore all of these kinds of codes through games and puzzles, and also talk about real-world 

applications. 

Computer Programming (Youlian Simidjiyski) 

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 first learn the fundamentals of Javascript, and then we will use 

what we've learned to build a simple, web-based calculator and then a custom extension to the Google 

Chrome web browser that let us change how websites we visit every day look and act. 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. 


