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On Saturday, November 14, 2014, 
about 90 BEAM alumni boarded one 
of three buses at Bryant Park.  The 
buses took them to New Haven, CT 
for a day of classes at Yale University.  

Splash is a one-day program offered 
at universities around the country.  
College students teach classes to 
local students grades 7-12.  BEAM 
alums were able to sign up for various 
different classes, including: "Prove 
it!" "Mathematical Paradoxes," 
"History of Marriage Equality," and 
"Introductory French."

After classes, BEAM alums got a 
brief tour of Yale University and 
were treated to a great dinnerin one 
of three of Yale's residential colleges: 
Saybrook College, Calhoun College, 
and Berkeley College.   Then, the bus 
returned us to Bryant Park at the 
end of the day.

BEAM will be going to Yale Splash 
again  in fall 2016 and we are hoping 
to need another bus for alumni!  
We will keep you updated on when 
registration opens next September/
October.

BEAM At Yale Splash

BEAM students on their way to class at Yale. All photos 
on this page by Ayinde Alleyne.



BEAM 8th grade alumni  taking the AMC. 
Photo by Lynn Cartwright-Punnett.

BEAM wants to help you answer this 
question!  We will be having a Summer 
Programs Information Session on 
January 10, 2016. Here's a summary 
of the most important points.

Most programs require at least 
two steps to apply.  Generally 
speaking, you can expect a program 
application as well as a financial 
aid application.  Summer programs 
tend to be expensive, but we only 
recommend programs where you can 
apply for financial aid or scholarships 
to make sure all BEAM alumni can 
afford to spend their summer doing 
something amazing.

What can you expect in the 
program application?  In addition to 
biographical information, programs 
might ask for:

Essay(s).  An essay is how they 
get to know you and see how you 
communicate.  How well you write 

matters.  You should send us an 
outline of your essay before you start 
writing, and then bring in a draft for 
us to proofread before you send it in.  
We can help make it a great essay! 
Advice: When writing an essay, pick 
a memorable topic and tell a specific 
story with examples. 

Task.  Some programs want to see 
your work.  This might take the form 
of a test (for CTY), independent 
work (for MathPath, Mathcamp, or 
PROMYS), or honor system timed 
work (like MathILy).   Advice: BEAM 
can't help you with these assignments, 
but if you want a quiet place to work 
on them, you can come to Office Hours.  
We might even be able to answer 
clarifying questions. 

Letter(s) of recommendation.  These 
are letters written by someone who 
knows you well, so that the program 
can learn more about you.  These 
can come from a teacher, guidance 

counselor, mentor, 
coach, or other adult 
who knows you well (as 
long as he or she is not 
a family member).  The 
program will tell you 
want they want.  Advice: 

Make sure to ask for a letter at least 3 
weeks early to give your recommender 
time. 

Transcript.  A transcript is a record of 
your grades in school and what classes 
you took.  Advice: Make sure to ask for 
your transcript as soon as possible to 
give your school time to prepare it.

Unless a program is free to all people, 
you will also be able to fill out a 
financial aid application, usually due 
at the same time as the program 
application.  The goal of the financial 
aid application is to show the program 
how much income your family has  
so they know what you can afford.  
Generally speaking, they will ask for 
your 2015 1040 (which is a tax form).  
Advice: If you have to apply before 
your family finishes their 2015 taxes, 
there is usually an option to send last 
year's taxes. 

BEAM can help you organize yourself 
and proofread your applications if 
you stop by. We also have a directory 
of summer programs for students 
in grades 8-12 and if you like to ask 
for recommendations, go to the page 
below and click on "Sign Up":

artofproblemsolving.org/alumni

What are you doing next summer?

The AMC 8
BEAM 8th graders took part in the AMC 8 
math contest on November 17. Here is a sample 
problem from the contest. See if you can find the 
answer. You can 

On June 1, a group of students is standing in 
rows, with 15 students in each row. On June 
2, the same group is standing with all of the 
students in one long row. On June 3, the same 
group is standing with just one student in each 
row. On June 4, the same group is standing with 
6 students in each row. This process continues 
through June 12 with a different number of 
students per row each day. However, on June 13, 
they cannot find a new way of organizing the 
students. What is the smallest possible number 
of students in the group?

     A) 21      B)30      C) 60      D) 90      E) 1080



Dan's Challenge 
Problem

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

Find all possible numbers 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!

How to submit: Email your answer 
to info@beammath.org or hand it 
in at our next event.

Challenge Problem Solution

# of 9s
# of 8s
# of 7s
# of 6s
# of 5s
# of 4s
# of 3s
# of 2s
# of 1s
# of 0s

October's problem:
Is there a 10-digit number where the 
first digit is equal to how many 0s are 
in the number, the second digit is equal 
to how many 1s are in the number, the 
third digit is equal to how many 2s are 
in the number, all the way up to the last 
digit which is equal to how many 9s are 
in the number? 

__ __ __ __ __ __ __ __ __ __

Three alumni sent us solutions: 
Congratulations to Manuel Frias, 
Alberto Santiago, and Luke Baylon!  
Here is their solution method.

Here's an observation: there can't be 
more than one digit that's 4 or bigger.  
Why not?  Because if a digit is 4 or 
bigger, then there must be 4 of those 
digits in the mystery number.  So if two 
digits are 4 or bigger, say in spot A and 
spot B, then there must be 4 A's and 4 
B's in the number, which would use at 
least 8 of the digits.  But now you have 
to put in all the digits for the spots that 
are filled with A's and B's, which uses 
more than the 10 digits in the mystery 
number!

Now we'll solve this problem by 
cases.  A "case" is a possibility, and 
the possibilities we'll be looking at is 
how many zeros the mystery number 
could have.  We already know that in 
the spaces that count how many 4's, 5's, 
6's, 7's, 8's, and 9's there are, only one 
can be non-zero because there can only 
be one digit that is 4 or bigger.  Hence, 
there are at least 5 0's in these spots.  
The cases we have to consider for 0's 
are: 9 0's, 8 0's, 7 0's, 6 0's, and 5 0's.

Case: 9 0's.  This does not work.  If the 
number has 9 0's, then it must have a 9 
in the 0's spot.  Then there must be a 1 in 
the 9's spot.  This already uses 11 digits 
(9 0's, a 1, and a 9), but the number only 
has 10 digits, so this case is impossible.

Case: 8 0's.  This does not work.  If the 
number has 8 0's, then it must have an 8 
in the 0's spot.  Then there must be a 1 
in the 8's spot.  This requires at least a 1 
in the 1's spot, which also uses 11 digits 
(8 0's, 2 1's, and an 8), but the number 
only has 10 digits, so this case is also 
impossible.

Case: 7 0's.  This does not work.  If the 
number has 7 0's, then it must have an 
7 in the 0's spot.  Then there must be a 
1 in the 7's spot.  This requires at least 
a 1 in the 1's spot, but this is actually 
impossible because it would look like:

7 1 _ _ _ _ _ 1 _ _
This doesn't work because the 1's spot 
counts how many 1's there are, and 
there are at least 2 1's!  So we must put 
at least a 2 there:

7 2 _ _ _ _ _ 1 _ _
That requires putting at least a 1 in the 
2's spot:

7 2 1 _ _ _ _ 1 _ _
Now this uses 11 digits again, because 
there are only 6 spots left but we need 
to put in 7 0's.

Case: 6 0's.  This case works!  Begin 
with 6 0's and a 1 in the 6's spot.

6 _ _ _ _ _ 1 _ _ _
Just like before, a 1 does not fit in the 1's 
spot, but a 2 does, which gives:

6 2 _ _ _ _ 1 _ _ _
There are 7 spots remaining.  With 
a 1 in the 2's spot and 0's everywhere 
else, that is the only way to fill it in: 
6210001000.  So this number works!  
(Also, anything other than a 2 in the 
1's spot doesn't work, so this is the only 
number that works with 6 0's.)

Case: 5 0's.  This is the last case we 
must check, and it also does not work, 
because we already showed that we 
must have at least 5 0's.  Begin by filling 
in as usual:

5 _ _ _ _ 1 _ _ _ _
Again, a 1 does not fit in the 1's place.  If 
we try a 2, we get:

5 2 _ _ _ 1 _ _ _ _

But then filling in the rest of this 
number cannot work.  There are 7 
blank spaces, which must hold at least 
a 1 and 5 0's, with one spot left over.  If 
the 2's spot gets a 1, then there must be 
one other spot that is not a 0, 1, or 2, 
which would mean putting in more of 
that digit, which is too many spaces.  If 
the 2's spot gets a 2, then another blank 
spot must get a 1 because there are at 
least 2 1's, which means another digit 
must be filled in, and that's again too 
many spaces.  (Try it out yourself to 
see.)

Similarly, if we try any other number in 
the 1's spot, it's easy to see that it will 
not work.

So we have tried all the possible cases 
for how many 0's are in the number, and 
only one number worked: 6210001000.



Quick 
Updates

Summer Programs Info Session: 
Looking for something fun and 
fulfilling to do with your summer? 
BEAM will help you get into a 
great program for your academic 
future. Whether you want to study 
math or computer programming 
or science or something else, 
please come to the Summer 
Program Information Session on 
Sunday, January 10th.  Sign up 
in advance online to receive per-
sonalized recommendations.

Office Hours run every Thursday, 
3pm-8pm.  Drop in anytime for 
help, advice,  or just for a place 
to study.  Office hours are now at 
25 W 31 Street. Weekend/Holi-
day office hours will be on Jan. 
23, Feb. 27, Mar. 5, Apr. 2, and 
May 14, all running 1pm-5pm.

Online Algebra 1 Course: BEAM 
will offer an online Algebra 1 
course beginning Jan. 17. If Al-
gebra 1 is not offered at your 
school, or if you would like sup-
plementary work, we will send a 
sign up form via email.

The "New Death Star"
Ayinde says: I LOVED the new Star Wars movie. I've seen it multiple times 
already and I love it more each time. While I can get past most of the science 
problems/inaccuracies, the one thing I cannot get past is the Starkiller Base. 
Here are some of my problems with the concept of this base:

Issue #4: The weapon itself has a huge 
energy efficiency problem.

As I mentioned in issue #3, a star 
on average has a lot of energy. So 
to only have enough power to hit a 
few planets means there is a huge 
amount of energy lost in firing 
that weapon.

Issue #1: Why is the power 
source for the base nearby stars? 

It does at least make the name 
Starkiller accurate, but it also 
leaves the residents of the base 
without a sun...or warmth...

Issue #2: Rapidly depleting a star of its 
energy would produce a black hole. 

Black holes are formed when a large 
amount of matter is packed into a 
rather small space. Now while the 
entire base was definitely large, the 
firing mechanism that the energy gets 
stored in would cause a strong enough 
gravitational field to produce a black 
hole.

Issue #3: Holding all of a star's energy 
would vaporize the base.

This is paraphrasing a tweet from Neil 
deGrasse Tyson, but the fact 
remains. Let's say the energy 
in an average star (our sun for 
instance) is 1.7872663*1047 
Joules compared to the energy 
contained at the core of a planet 
like Earth (1.7288589*1041) a 
star would have over a 1 million 
time more energy. Given their current 
energy issues (see issue #4), I doubt the 
First Order found a way around this.

Issue #5: It even has the same 
weakness as the Death Star!

To be fair, the First Order added 
shields and extra fortification to 
their base, but to still have one 
spot that destroys everything is 
just lazy designing at this point! 

AMC 8 Solution
The number of students in line each 
day represents a factor of the total 
number of students.  We know 6 
and 15 are factors, so our answer is 
a multiple of 30, the least common 
multiple. Additionally, the total 
has exactly 12 factors because that 
is how many arrangements they 
could make. 60 = 22 · 3 · 5 is a mul-
tuple of 30 with exactly 12 factors. 
Ask us for tips to easily count the 
factors of any number.


