
This has been the first year of BEAM 
Next, a new Saturday program for 9th 
and 10th graders who attended BEAM 7.  
BEAM Next students learn how to write 
a resume, how to study effectively, and 
how to be socially comfortable in high 
school.  They also take classes in math 
or computer programming, and they go 
on monthly trips to labs and companies 
around NYC.

To attend BEAM Next, students need to 
commit to coming most Saturdays during 
the fall and spring semester.  (There is 
a trip to Coney Island at the end for 
everyone who keeps their commitment 
to the program!)  MetroCards are 
available to those for whom paying for 
transportation presents a hardship.

A day at the program includes a morning 
of life skills lessons, a pizza lunch with 
friends from BEAM, and then a class 

on an interesting math topic of each 
student's choice.  This year's classes 
include:

• Computer Programming, which 
teaches the Python language and 
works toward building a video 
game,

• Math Explorations, to learn new 
and interesting math, in areas like 
topology, or

• Solving Big Problems, about solving 
especially challenging math 
problems that might take hours, 
days, or even weeks of thinking.

One Saturday each month, BEAM Next 
takes field trips.  One of the first trips this 
year was to Columbia University, where 
students learned about diabetes research 
from an engineering professor and then 
performed their own experiments in 
the university laboratory.  In January, 

BEAM Next went to the New York Hall 
of Science.  

BEAM Next has been so helpful this year 
that one 10th grader has already asked if 
she can come back next year as an 11th 
grader!  While only 9th and 10th graders 
are able to participate in the program, 
older students can help out and earn 
volunteer hours.  

BEAM Next is run by Sarah Hunt.  
Sarah joined BEAM last summer after 
completing her PhD in biomedical 
engineering at the University of 
Minnesota, so she is an expert in 
scientific research and experiments.  
Sarah is available to support 9th and 
10th graders in everything they need, 
from summer program applications to 
preparing for the SAT.  For her, BEAM 
Next is another way we are "trying to be 
here for our alumni as much as we can."
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BEAM Next at Columbia University, 
photo by Adriana Castilla

BEAM Next experimenting in Columbia University laboratory, photo by John Embaba



GOALS for Girls
Full Name: Greater 
Opportunities Advancing 
Leadership and Science 
(GOALS) for Girls
Location: Intrepid Sea, 
Air, and Space Museum in 
New York City
Residential or Day 
Program?  Day program, 
but there is one overnight 
at the end of the program
2018 Dates: July 9 - August 18, plus forums throughout year
Application Deadline: March 19, 2018
Who is eligible?  Girls in 8th or 9th grade who live in NYC
Can you attend more than one year?  No
Topics: Aerospace, Astronomy, Earth and Marine Science, 
Engineering and Technology
Field trips may include: American Museum of Natural 
History (AMNH), Museum of the Moving Image, South Street 
Seaport Museum, Brooklyn Navy Yard, St. John's University
Recommended by Jessica Guevara, BEAM 2016, Bard High 
School Early College Queens, 9th grade
What are the classes like?
Every week there was a new topic to study, and every day we 
were split into groups to do something related to that topic.  
Every session was different: one would be hands on, another 
would be some sort of small lecture style, and sometimes we 
watched videos.  They did this so they could accommodate 
everyone's style of learning which was really helpful.  What I 
found fascinating is that no matter what order you learned the 
material in, you would still understand and all the pieces would 
fit.
Do you have a favorite memory?
I think my favorite memory at GOALS has to be the showcase 
along with the overnight trip because, not only did we get to 
show our parents what we'd been working on, but we also got to 
spend that whole night together and just have fun.
Have you kept in contact with anyone you met at GOALS?
We were all practically sisters after spending six weeks with each 
other and we never actually said goodbye.  We created a huge 
group chat just to keep in touch, and we talk a lot in it even to 
this day. 
Is there anything else that you would like to say about 
GOALS for Girls?
GOALS was really fun and the weeks were always amazing.  
Another cool thing is that almost every Friday we have a special 
guest come in to speak, and other women from the STEM 
field come in to talk to you and answer questions.  Many of 
those women are willing to be your mentors and help you find 
internships.  It's honestly a great experience and not something 
one should miss out on.

SUMMER PROGRAMS
Trying to decide which summer programs you want to apply to?  
Here are two that come highly recommended by BEAM alumni!

HSMC
Full Name: Mathworks Honors Summer Math Camp (HSMC)
Location: Texas State University - San Marcos Campus
Residential or Day Program? Residential
2018 Dates: June 17 - July 28
Application Deadline: April 15th, but earlier is better because 
enrollment is limited
Who is eligible?  9th - 12th graders 
There is a related program for 6th - 8th graders, called Junior 
Summer Math Camp (JSMC).
Can you attend more than one year? Yes, up to 3 summers.
Topics: Number Theory, Combinatorics, Abstract Algebra, 
Mathematica Programming
Field trips may include: Hiking, River Tubing, Indoor Rock 
Climbing, Visiting Bamberger Ranch
Recommended by Malachi Myers, BEAM 2013, Brooklyn 
Technical High School, 12th grade
How many years did you attend, and do you plan to go back 
this year?
Last summer was my third year.  This year I am returning as a 
counselor.  
Is each year different, or are they all similar?
Your first year you're taking number theory and combinatorics 
classes, but the second year you get to do the group research.  
The first year is the is the most exciting because you are seeing it 
for the first time, but you appreciate the trips and time with the 
other campers more during the second and third years.  
Do you have a favorite memory?
I beat the camp founder, Max Warshauer, at table tennis in my 
second year.  First year I came really close, and second year I did 
it.  It was something I had to work toward.  I have maintained a 
relationship with him during the school year, and he even wrote 
a letter of recommendation for me.  He's a great guy and he's 
really fun to be around.
Have you kept in contact with anyone else you met at 
HSMC?
Yes.  I keep in touch with most kids from my third year, which 
is about 12 students.  I keep in touch with about 5 people on a 
daily basis because 
they have grown to 
be my friends over 
the years.
What would you 
tell a student who 
was considering 
applying?
If you're someone 
who loves math and 
wants to be around 
others who love it 
as much as you do, 
then just go. Image Credit: Travis Witt, CC BY-SA-3.0



Congratulations to Jossiel Falfan, Dan Markov, Luis 
D'Souza, Josué Morales, and Mouhamed Doucoure, who 
solved the last problem:

An arithmetic sequence is a sequence of numbers where each 
entry is the previous entry plus a fixed number called the 
common difference.  For example, 

9, 13,17, 21, 25, ... 
is an arithmetic sequence with common difference 4.  

10, 1, -8, -17, -26, ... 
is an arithmetic sequence with common difference -9.  Find a 
way to fill in the blanks below with digits so that the resulting 
3-digit numbers form an arithmetic sequence:

1_ _, _ _9, 2_2, _6_, 2_ _, _3_
Source: Mathcounts

First, because there are two numbers in the 200's, the number 
in the middle must also be in the 200's, so we can fill in a 
digit:

1_ _, _ _9, 2_2, 26_, 2_ _, _3_

We can figure out some other things, too.  The sequence 
is clearly increasing based on the hundreds digits, so the 
common difference must be positive.  The difference must 
also be less than 50 because if it was greater than 50, the third 
and fifth terms couldn't both be in the 200's.  

Notice how the tens digit goes down from 26_ to _3_.  
Because the sequence is increasing, _3_ must be bigger than 
26_, so _3_ must be in the 300's.  (It cannot be greater than 
349, because the common difference is less than 50.) So we 
have:

1_ _, _ _9, 2_2, 26_, 2_ _, 33_

From seeing that the units digit (also known as the ones 
digit) goes from 9 in _ _9 to 2 in 2_2, we know that the last 
digit of the common difference is 3.  Thus we can fill in all the 

other units digits:

1_ 6, _ _9, 2_2, 265, 2_8, 331

Now we have two numbers in full: 265 and 331.  Adding the 
common difference twice takes us from 265 to 331.  So the 

common difference is 

(331-265)/2 = 66/2 = 33.  

That allows us to add/subtract to fill in the rest of the 
sequence:

166, 199, 232, 265, 298, 331

This is the only possible arithmetic sequence.

Send in the solution to this 
problem to win a free book!

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!  The 
deadline for submissions is 
March 15, 2018.

Davon and Yeramis play a game.  They start with a string 
of 0s and 1s, for example 0100.  Then they take turns, 
with Davon going first.  On each person's turn, they can 
pick two adjacent numbers and combine them: two 0's 
combine to a 0, two 1's combine to a 0, and 0 and 1 
combine to a 1.  In the end only one digit will be left 
over:  if it's a 1, then Davon wins; otherwise, Yeramis 
wins.

For example, if they start with 0100 and Davon selects 
the first two numbers, the 01 becomes a 1 and Yeramis 
is left with 100.  Now if Yeramis selects the last two 
numbers, the 00 becomes a 0 and Davon is left with 
10.  Davon has no choice: he has to select the 10, which 
becomes a 1.  Since the final digit is a 1, Davon wins!

0100
100
10
1

On the other hand, if they started with 0110, then if 
Davon selects the middle two numbers, the 11 becomes 
a 0 and Yeramis is left with 000.  Now Yeramis wins: she 
selects 00 to become 0, leaving Davon with 00, so he 
must turn that into 0 and Yeramis wins.

0110
000
00
0

Make sure to try a few games to get used to this!

Now, here is your challenge.  Suppose that Davon and 
Yeramis start with a string of 1000 digits, where the 
even spots are 0's and odd spots are 1's.  The string 
starts off 101010... and keeps going for a thousand 
digits.  Which player can guarantee a winning strategy?

Note: Challenge problem solutions come two issues 
after each challenge problem.

Challenge Problem Solution for 
October 2017

Dan's Challenge Problem



Don't forget!  
Now is the time 

to be making 
your summer 

plans.  

Contact BEAM for 
support finding 
programs and 
opportunities 

that will be fun 
and advance 
your future.

55 Exchange Place, Suite 603
New York, NY 10005

More News from LIGO: Colliding Neutron Stars Detected!
In our October newsletter you learned all about Gravitational 
Waves created from colliding black holes, as well as the detector 
that discovered them, LIGO (Laser Interferometer Graviational-
Wave Observatory).  A few days after the newsletter was mailed 
out, there was more exciting news from LIGO: It had detected 
the collision of two neutron stars, which astronomers could also 
see with traditional telescopes. Like black holes, neutron stars 
are extremely dense.  They have slightly more mass than our sun, 
contained in approximately the size of a city.  Unlike black holes, 
neutron stars still emit light, both within and outside of the visual 
spectrum, which is why astronomers were able to see this collision 
with traditional telescopes.  This kind of collision, known as a kilonova, is thought to be how heavy metals, like gold 
and platinum, originated in the universe.  To learn more, check out this article:  

https://www.space.com/38469-gravitational-waves-from-neutron-stars-discovery-ligo.html

Questions? Comments?
We want to hear from you!  If there is something that 
excites you that you want to know more about, or 
that you think your friends should know more about, 
tell us about it by sending an email to: newsletter@
beammath.org.  We might write about it!

Moving?
If your address has recently changed, or if you 
are planning to move soon, please let us know 
by sending an email to info@beammath.org.

Thank you!

Written/Edited by Amanda Cooper

Image Credit: University of Warwick/Mark Garlick, CC BY 4.0


