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A Magical Summer at a New Program: BEAM 6!
This summer, BEAM created a new 
program called BEAM 6 for students in 
the summer after 6th grade!  This is a 
new experiment to let students explore 
advanced math a year earlier and 
make great friends.  It was held right 
here in NYC at the Urban Assembly 
Maker Academy, a school in downtown 
Manhattan.

Seventy-six students attended the 
program, and they'll be invited to 
apply for BEAM 7 (the new name for 
SPMPS/BEAM/etc.) next year.  The 
really interesting part?  They'll all know 
each other already, they'll already know 
some interesting math, and they'll even 
know some of their counselors!

Also for the first time ever, some of the 
BEAM 6 counselors were themselves 
past BEAM students.  We had Zavier 
(BEAM 2011), Angelina, Dominic, 
John, Quentin, and Zereena (BEAM 
2012), and Andy, Edson, Tanasia, and 
William (BEAM 2013), all reuniting as 

mentors for the next generation.

The new group of students got to spend 
their summer taking classes in Logical 
Reasoning, Math Team Strategies, Math 
Fundamentals, and Applied Math, plus 
an Afternoon Math Circle.  Just like at 
BEAM, they got to choose their classes.  
For example, Applied Math gave them 
the choice of "Astronomy", "Computer 
Programming", "Programming with 
Mathematica," or "Codes, Codes, 
Codes!"

In addition to all kinds of activities 
ranging from soccer, basketball, and 
frisbee to board games, make your own 
lava lamps, and dance, we also went to 
a NY Liberty game at Madison Square 
Garden, rented out a movie theater to 

see The Secret Life of Pets, and took a 
sightseeing cruise of NYC.  (Oh, and we 
had a Super Smash Bros. tournament, 
too!)

BEAM continues to grow, and we're 
working hard to make more and more 
opportunities to study advanced math 
for students at all ages!

BEAM 6 students and staff after the talent show.



BEAM 7 returned this year with another amazing group of students!  This 
summer we were at Bard College and Vassar College, with courses like "Maps, 
Puzzles, and Graph Theory", "Mosaics, Symmetry, and Dancing", "Infinity", and 
"Aerodynamics and the Wonders of Flight".  Staff new and old returned, and 
we went on all the field trips you remember: hiking (mellow and hardcore), 
SplashDown Water Beach, and Six Flags.  Please welcome these 79 new 

students to the BEAM alumni community!



Dan's Challenge 
Problem

Send in the solution to this prob-
lem to have it printed and win a 
free book!

Put each of the numbers 1-12 
along each side of a dodecagon 
(12-sided polygon) so that any 
two numbers that are next to 
each other differ by either 2 or 3.  
For example, 8 can be next to 11, 
10, 6, or 5, but it can't be next to 
any other numbers.

A version of this problem originally 
appeared in the Math Kangaroo 
contest.

How to submit: Email your answer 
to info@beammath.org, text a 
photo to (217) 649-1100, or hand 
it in at our next event!

Challenge Problem Solution
Congratulations to Jossiel Falfan, 
Viridiana Neri, and Luke Baylon 
who solved the last problem:

Find all positive integers A and B 
where: (a) A and B are both prime, (b) 
A > B, and (c) A + B and A - B are also 
prime.  Explain why there aren't any 
other numbers that work!

Let's solve this piece-by-piece.  We'll do 
it by proving a few lemmas.  A lemma 
is an easier statement on the way to 
proving something harder.

The first thing you might notice is...

Lemma 1: Any answer to the problem 
must have B=2.

Why?  Because every prime number 
except 2 is odd.  If A and B are both 
odd, then A - B and A + B are both 
even.  Two even numbers can't both be 
prime!  Because A and B can't both be 
odd, at least one of them is even—so 
one of them is 2.

A can't be 2, because A > B and 2 is the 
smallest prime number.  So B = 2.  That 
proves Lemma 1.

One solution is easy to find: A = 5 and 
B = 2 gives A - B = 3 and A + B = 7.  In 
fact, there are three prime numbers in 
a row:

A - B = 3
A = 5

A + B = 7
Since B = 2, any solution has three odd 
prime numbers in a row like this.

If you experiment, you won't find 
any more examples of three prime 
numbers in a row.  Here are triples of 
odd numbers where each number goes 
up by 2:

(3, 5, 7)
(5, 7, 9)

(7, 9, 11)
(9, 11, 13)

(11, 13, 15)
(13, 15, 17)
(15, 17, 19)

...

Do you see a pattern?

Every single triple has a number 
divisible by 3 in it!

Lemma 2: Every triple of the form (x, 
x+2, x+4) includes a number divisible 
by 3.

How can we prove this?  The clue 
is divisibility by 3: let's look at the 
remainder when you divide by 3.

Starting with a triple (x, x+2, x+4), 
there are three possibilities for x:

Case 1: If x has remainder 0 when 
divided by 3, then the first number in 
the triple is divisible by 3.

Case 2: If x has remainder 1 when 
divided by 3, then x+2 is divisible by 
3.  Here's an algebraic way to see that.  
A number with remainder 1 when 
divided by 3 can be written x=3n+1.  
Then x+2=3n+3=3(n+1), so x+2 is 3 
times (n+1).  Thus, the second number 
in the triple is divisible by 3.

Case 3: If x has remainder 2 when 
divided by 3, then x is of the 
form 3n+2.  Then x+2=3n+4, and 
x+4=3n+6=3(n+2).  So now the third 
number in the triple is divisible by 3!

In each case, one of the three numbers 
in the triple (x, x+2, x+4) is divisible by 
3.  This proves Lemma 2.

By Lemma 1, any A and B must have 
B=2, giving three odd prime numbers 
in a row.  By Lemma 2, one of those 
numbers must be divisible by 3!  The 
only prime divisible by 3 is 3 itself, so 
the only triple is (3,5,7), which comes 
from A=5, B=2.  We have proved that 
is the only solution!
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Announcing

The BEAM Last Dollar Fund!
Is an expense of less than $100 preventing you from 
doing something amazing?  BEAM now has a need-
based scholarship for BEAM alumni who are seeking 
to further their math and science educations.

New York Math Circle?  Books at CTY?  If your family 
would have trouble paying for it, apply at:

beammath.org/alumni
The BEAM Last Dollar Fund can also provide free 
MetroCards to BEAM events for those with need.

High schoolers, sign up for...

BEAM's Advising Program!
Get personalized guidance for the best opportunities 
and programs in high school.

Sign up and you'll meet one-on-one with your BEAM 
advisor.  Then we'll touch base during the year about 
available applications and what to study for.

beammath.org/alumni
If we haven't heard from you in a while, we'd love to 
get back in touch!  You're welcome to sign up.

Quick Updates
Office Hours run every Thursday, 
3pm–8pm, and Saturday, Septem-
ber 17, 1pm–5pm.  Come to get 
help on high school applications, 
college applications, homework, 
or anything else!

College Admissions: Do this right!  
11th graders, come to office hours 
regularly to get tutoring for the SAT 
or ACT; 12th graders, come to com-
plete college applications!

College Day: Get an overview of the 
college admissions process, talk to 
BEAM counselors about their col-
lege experiences, and learn about 
financial aid!  Saturday, September 
24, 12:30pm–5pm.  Free pizza!

Essay Writing Workshop: Get tips 
to write great essays for high school 
admissions, college admissions, 
or for school!  Saturday, October 1, 
1pm–5pm.

Yale Splash: Each year, BEAM goes 
to Yale's campus to take all kinds 
of classes taught by Yale students!  
You must register for classes di-
rectly with Yale and they fill up fast, 
so watch your e-mail for when this 
opens!  Yale Splash will be on No-
vember 5.

Are you getting our mail? If your 
address, e-mail, or phone numbers 
have changed, let us know!


