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Sign Up for Yale!

Yale Splash is an all-day trip to Connecticut on November 
14.  You can choose between hundreds of interesting classes, 
eat dinner in Yale's dining hall, and get a special tour of the 
campus.  Last year we had about 80 people come, so you can 
expect lots of your friends from SPMPS!

Classes offered this year include:
•	 Code Breaking
•	 Origins of Life
•	 How to Tell a Great Story
•	 Baby Brains and Toddler Thinking
•	 What Makes a Dinosaur a Dinosaur?
•	 Introduction to Ballroom Dancing
•	 Making a Robot
•	 ...and lots more!

Registration opens on October 29 at 5pm.  Register right 
away because the best classes fill up fast.  Sign up at:

www.artofproblemsolving.org/spmps/alumni

See you at Yale!

Meet BEAM
SPMPS is getting a new name!  Starting this week, we are 
going to be known as BEAM, which stands for Bridge to 
Enter Advanced Mathematics.

Why the change?  For one thing, we're not just a summer 
program anymore.  With our advising program for high 
school students, help for 8th graders to get into high schools 
and take Algebra 1, trip to Yale, and much more, our old 
name just didn't say what we did any longer.  Plus, for 
people first hearing about the program, BEAM is a lot easier 
to understand than SPMPS.

A lot of you helped us pick this name, and we really 
appreciate it.  You can see our new website at www.
beammath.org, and our new logo is below!

New Science Research
Read about how chaos theory, a branch of mathematics, is 
used by ecologists to understand the weird fluctuations in 

the population of salmon:

goo.gl/LDFNbg



A Letter to SPMPS Students
Ana Vazquez, who just graduated MIT 
in aerospace engineering, heard about 
SPMPS/BEAM and how our first year is 
now applying to college.  She wrote this 
letter to share with all of you about the 
process and her experiences.

Dear cool, nerdy high school seniors in 
NYC, 

I hear you all like math and are getting 
ready to apply to colleges. As you prepare 
to do so, I hope that you realize that 
when it comes to learning and getting 
an education, there should be absolutely 
nothing to be afraid of. You could 
either be curious and ask questions that 
will further your understanding and 
help you, or feel inadequate (for x,y,z 
reasons that are actually irrelevant) and 
miss opportunities. 

This is easier said than done, especially 
when it comes to freshman year of 
college, or applying for it. When I 
was applying to college my one goal 
was to get into MIT because I loved 
engineering, and the school's culture 
and mission statement. I really wanted 
to go there. So I applied to summer 
programs and learned as much as I 
could about math and science, and 
then senior year I applied. I let them 
know that I wanted to change the world 
with engineering. I wanted to build 
things and discover things. I applied 
as confidently as I could because the 
other option was potentially missing an 
opportunity.  I thought that if I got into 
MIT, all I would have to do is make it 
through and I would be set. 

But my thoughts were a little bit 
shortsighted. I was really happy when 
I got in, but then I actually went to 
college and I saw all of these students 
that had so much more experience with 
math and science than I did. It was 
going to take a lot for me to catch up. I 
was intimidated. 

There's a term called imposter 

syndrome where even once you're 
accepted into a school you feel like you 
don't belong. You feel like maybe you're 
not smart enough, or that they must 
have made a mistake in accepting you. 
You stop asking questions. Well my 
sophomore year I certainly felt that way. 
I went from being a student who always 
did above average in high school to one 
who was really struggling. Part of this 
was because of the high expectations I 
put on myself, and part of it was because 
I failed to understand what getting an 
education was about. 

Just by going to MIT, that did not make 
me "set" for life. No matter where you 
go to school, getting a diploma will 
not make you "set" for life. It's not 
about the piece of paper you get at the 
end. Getting that degree will perhaps 
expose you to more opportunities and 
networks of people, but that's not the 
point. In fact, just this evening, I was at 
a dinner meeting a bunch of professors 
for grad school, and somehow the topic 
of imposter's syndrome came up. 

You know what they said? They said 
"imposter's syndrome? You've got to 
embrace your stupidity!" 

Everyone at the table laughed because 
it sounds funny, but it's not a joke. How 
will you expect to learn anything new if 
you already know everything? Failure is 
fascinating and being resilient is more 
valuable than "being smart enough". 

At the core of getting an education is 
learning that you are indeed stupid, but 
that you can be proactive about it. So 
what if you don't know something? You 
can look it up or ask someone. So what 
if you don't understand something 
right away? You can try to learn it again 
maybe a different way. If it weren't 
for ignorance and stupidity, how else 
would discoveries and innovations be 
made? It sounds funny to think about, 
but it's somewhat of a pre-requisite. 

So as you all go through the process of 
applying to colleges and embarking on 
the next stage in your life, remember to 
accept and embrace your stupidity once 
in a while (not during your tests though 
:P). It will make you adventurous 
and unafraid. It will encourage you 
to ask questions and grow not only 
as a student, scientist, engineer, or 
mathematician, but as a human being. 

Each of you will change the world in 
your own way, no matter where you 
go to school or what you major in, so 
you've got this! 

Best of luck, and if you have any 
questions about applying to college or 
life in general, shoot me an email! :) 

Regards,

Ana Vazquez 
University of Michigan Aerospace 
Engineering PhD Student
MIT,  B.S. in Aerospace Engineering 
2015

Want to e-mail Ana?  Send us an e-mail 
and we'll tell you how to get in touch.

Ana Vazquez is a graduate student in 
aerospace engineering at the University 
of Michigan.



Dan's Challenge 
Problem

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

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?

__ __ __ __ __ __ __ __ __ __

Either find the number or explain 
why one doesn't exist.  As a bo-
nus, if you do find a number that 
works, can you find all of the num-
bers that work?

How to submit: Send your answer 
to spmps@artofproblemsolving.
org, or mail to to:
SPMPS
PO Box 4499
New York, NY 10163

The correct solution will be print-
ed in the next newsletter.

Challenge Problem Solution
August's problem:

If you start at 0 and keep adding 6, then 
after 5 additions the last digit starts 
repeating:

0, 6, 12, 18, 24, 30, 36, 42, ...
If you start at 0 and keep adding 56, 
do the last two digits eventually start 
repeating?  If so, how long does it take?  
Do the last three digits start repeating?  
If so, how long would that take?  If not, 
why not?

Note: We counted 0 as having last three 
digits 000; 56 has last three digits 056.

Solution #1 from Brianna Zapata, 
SPMPS Siena '15:

Brianna noticed that to get the last two 
digits to repeat, you need to add 56's 
over and over until the sum of those 
56's ends in 00.

Then Brianna saw that if the number of 
times you add 56 ends in a 5, you'll get 
a 0 in the ones place.  So she went until 
she added 56 together 25 times, and 
that gives 56×25=1400.  So if you add 
25 56's, the number ends in 00 and so 
the last two digits start to repeat.

To get the last three digits to repeat, 
Brianna needed the number to end in 
3 0's.  She found that 56×125=7000, so 
after you add 125 56's, the last three 
digits start to repeat.

Solution #2 from Luke Baylon, 
SPMPS Bard '15:

If you add 56 N times, you get 56×N.  
To get this number to end in 00, 56×N 
must have 100 as a factor.

The factors of 56 are 1, 2, 4, 7, 8, 14, and 
56.  The GCF of 56 and 100 is 4.  So 
to get the smallest number N so that 
56×N is a multiple of 100, N must be 
100÷4=25.  Checking, 56×25=1400, so 
after adding 25 56's, the last two digits 
repeat.

For three digits, 56×N must end in 000, 
so it must have 1000 as a factor.  The 
GCF of 56 and 1000 is 8.  So the smallest 
N so that 56×N is a multiple of 1000 is 
1000÷8=125.  Checking, 56×125=7000, 
so after adding 125 56's, the last three 
digits repeat.

Can you use this to solve 4 digits?

Three tips for... an interview

Think About 
What to Say

What do you really 
want your interviewer 
to know about you?  
Maybe it's that you 
love biology, you're 
a really hard worker, 
or that you care a lot 
about helping other 
people.  If you think 
about it ahead of time, 
you can make sure it 
comes up.

...But Don't 
Rehearse

You want to seem 
genuine and who you 
really are.  If you're 
trying to remember 
memorized answers, 
you'll look like some-
one trying to re-
member memorized 
answers!  Be yourself 
and be spontaneous 
— but don't try to say 
specific words.

Be Relaxed
It's a cliché, but if 
you're relaxed you'll be 
a lot better off.  You 
want the interviewer 
to see who you really 
are, and that doesn't 
come through if you're 
stressed out.  Let them 
see your passion, your 
energy, your life.  Just 
talk with them so that 
they can meet you as a 
person.

Many of you have interviews coming up: for Bard High School Early College, for 
summer programs, or for college admissions.  Here are three tips to help you out.

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



Quick 
Updates

Yale Splash: Each Fall, SPMPS 
goes to Splash at Yale Univer-
sity.  You'll get to take all kinds 
of interesting classes from Yale 
students and tour the campus.  
Splash is on Nov. 14.  Sign up 
now!

High School Admissions Events: 
8th graders, don't forget that you 
can apply to Bard High School 
Early College (one of the top high 
schools in the city) on Oct. 26 
with SPMPS.  Don't miss it!

College Admissions: 12th grad-
ers, we are here to help you figure 
out the best colleges to apply to 
and how to pay for them.  Come 
to office hours for help with your 
applications and essays!

Office Hours run every Thursday, 
3pm-8pm.  Drop in anytime for 
help, advice,  or just for a place 
to study.  We are also bringing 
back weekend/holiday office 
hours on Nov. 11 and Dec. 5, all 
running 1pm-5pm.

SPMPS Math Team Practice The 
next math team practice is Nov. 
11, 1pm-3pm for high school and 
3pm-5pm for 8th grade.  We'll 
provide special training for math 
contests and you can keep doing 
interesting math.  Note: the Nov. 
11 Office Hours is in a different 
place than usual (not our office).

BEAM Winter Party: Join us on 
December 19 for games and 
hanging out.  Details will be sent 
to you soon!

The Martian Gets It Right
Dan says: I went to see The Martian recently and it was awesome.  A super-fun 
movie, good story, great acting, and (mostly) scientifically accurate!  "I'm gonna 
have to science the ____ out of this," says Mark Watney.  (If you really love this 
stuff, though, check out the book.)  Here are some of my favorite bits.

Comic by Randall Munroe, xkcd.com.

Watney decides to grow some potatoes 
(the only living vegetable brought to 
Mars) to get enough food to survive.  
Problem?  Mars soil doesn't have 
bacteria, and soil bacteria are essential.  
Fix?  Uh... well, his own poop.

Astronaut Mark Watney's 
(Matt Damon) crew leaves 
him behind on Mars in 
a powerful dust storm.  
Although the atmosphere 
is too thin for that storm, 
otherwise the movie is really 
scientifically accurate.

The ship they use to get to Mars is 
realistically designed, with solar 
panels to power it, and a rotating 
section that would create artificial 
gravity (we know how to do all 
this!).  It's repaired and resused 
from one mission to the next, 
which makes sense for something 
so hard to build.

Rich Purnell (Donald Glover) comes 
up with an idea for a rescue: redirect 
the ship to slingshot around Earth's 
gravity, gaining speed and returning to 
Mars faster.  Our space probes already 
use this maneuver, and although the 
calculations would be difficult, it could 
work to launch a rescue mission.


