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Congratulations BEAM Seniors!
Students from BEAM 7 2013 are off to college next year!  Some of the schools they will be attending include:

Location: Manhattan, NY

About 16,000 students

Public coed college

CCNY, the flagship college of the CUNY 
(City University of New York) system, was 
founded as the first free college in the U.S.A.

Location: Waltham, MA

About 5,700 students

Private coed university

Brandeis University allows students to attend 
classes at other local universities, such as 
Boston College, Tufts, and Boston University.

Location: Manhattan, NY

About 2,360 students

Private women's college

Barnard College, one of the oldest women's 
colleges in the world, offers joint programs 
with nearby Columbia University.

Location: Washington, DC

About 10,300 students

Private coed university

Howard University is  one of the most 
prestigious of the HBCUs (Historically Black 
Colleges and Universities).

Location: Vestal, NY

About 17,000 students

Public coed university

Binghamton University is one of four 
university centers in the SUNY (State 
University of New York) system.

Haverford 
College

Location: Haverford, PA

About 1,300 students

Private coed college

Haverford College students and faculty 
adhere to a special Honor Code to foster 
academic and social trust and respect.

Location: Evanston, IL

About 21,000 students

Private coed university

Northwestern University, located just north 
of Chicago, is the only private school in the 
Big Ten, which now includes 14 universities.

For a complete list of schools to which this year's seniors were admitted, visit www.beammath.org/news/seniors2018.

Faith Morris

Malachi Meyers

Will Lawrence

Ariel Brathwaite

University of 
Rochester

Location: Rochester, NY

About 11,000 students

Private coed university

University of Rochester offers students the 
opportunity to study for a free fifth year 
through the "Take-Five" and "Key" programs.

Tanasia Gordon

Mona Naser

BEAM student photos by Lynn Cartwright-Punnett, Ayinde Alleyne, and Michael Khuu.

Location: New Haven, CT

About 12,300 students

Private coed university

Yale University, the third-oldest university 
in the United States, is a member of the Ivy 
League.  Alumni include five U.S. Presidents.

Aishat Adekunle

Aisha Lhabaik Michael Khuu



Challenge Problem Solution 
for December 2017

Congratulations to Jared Gonzalez, Alex Torres, Lucas 
Caceres, Jeremiah Beaufils, and Mohammad Alhusaini, 
who solved the last problem:

A palindrome is an integer that reads the same backwards 
and forwards.  For example, 29792 is a palindrome.

Aisha decides to take integers that aren't palindromes, add 
them to their reverse, and to keep doing this until she gets a 
palindrome.  So if she starts with 64, its reverse is 46, and she 
would add: 64 + 46 = 110.  

Now she adds 110 to its reverse: 110 + 11 = 121, which is a 
palindrome!  It took two steps to turn 64 into a palindrome.

For which integers between 10 and 100 that are not 
palindromes will it take Aisha exactly six steps to turn them 
into palindromes?

Source: Mathcounts

When you add a two-digit number AB to its reverse BA, 
the result only depends on the sum of the two digits.  For 
example, 16 + 61 = 77 and 25 + 52 = 77, and so on.  As 
another example, 59 + 95 = 154, and 68 + 86 = 154, and 
77 + 77 = 154, and so on.

(Why is this true?  Because if you start with any two-digit 
number AB, adding AB + BA give 10(A+B) + (A+B), so the 
sum depends only on A+B.)

This means that if two different numbers have the same sum 
of their digits, then Aisha will get the same result for both of 
them after the first step.  For example, since 59 + 95 = 154, 
and 68 + 86 = 154, they'll take the same number of steps.  
Now we can simplify our search a lot by dividing into cases!

Case 1: The two digits add to less than 9.
In this case, you always get a palindrome after one step.  For 
example, 35 + 53 = 88, or 81 + 18 = 99.  So none of these 
numbers work.

Case 2: The two digits add to 10.  (These numbers are 19, 28, 
37, 46, 55, 64, 73, 82, and 91.)
In this case, after one step you get 19 + 91 = 110.  
After the second step, you get 110 + 11 = 121, which is a 
palindrome.  Since this only takes two steps (instead of six), 
none of these numbers work.

Case 3: The digits add to 11.  (These numbers are 29, 38, 47, 
56, 65, 74, 83, and 92.)
After one step, you get 29 + 92 = 121.  This is a palindrome, 
so since this only takes one step, none of these numbers 
work.

Case 4: The digits add to 12.  (These numbers are 39, 48, 57, 
66, 75, 84, and 93.)

After one step you get 39 + 93 = 132.  
After two steps you get 132 + 231 = 363, a palindrome.  So 
none of these numbers work.

If you continue this, you will see that numbers whose digits 
add to 13, 14, and 15 all become palindromes after fewer 
than six steps, so none of those cases work.

Case 8: The digits add to 16. (These numbers are 79, 88, and 
97.)
After one step, the result is 79 + 97 = 176.  
After two steps, the result is 176 + 671 = 847.  
After three steps, the result is 847 + 748 = 1595.  
After four steps, the result is 1595 + 5951 = 7546.  
After five steps, the result is 7546 + 6457 = 14003.  
After six steps, the result is 14003 + 30041 = 44044, a 
palindrome.  So these numbers take exactly six steps!  
However, 88 was already a palindrome.  Hence, case 8 gives 
two numbers that fit Aisha's rule: 79 and 97.

Case 9: The digits add to 17.  (These numbers are 89 and 
98.)
Doing this out, the sixth step gives 91,718, which is not a 
palindrome.  So these numbers take more than six steps.

Case 10: The digits add to 18.  (The only such number is 99.)
Although 99 takes six steps, it is already a palindrome, so it 
does not count.

Hence the only numbers that work are 79 and 97.

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

0._ _ _ + 0._ _ _ + 0._ _ _

Write the digits 1 - 9 into the sum above, using each 
digit exactly once, to make it as close to 1 as possible.  
The sum can be over or under; all that matters is how 
far it is from 1.  Include an explanation of how you 
decided where to put the numbers.

For bonus credit: how did you know that's as close to 1 
as you can get?

How to submit your answer:  Email it to info@beammath.
org or text a photo to (217) 649-1100.  
The deadline for submissions is May 31, 2018.

Dan's Challenge Problem



Have you ever 
wondered if there 
could be life on 
other planets?  Or 
are we spinning 
through space 
completely alone, 

on the only planet that ever has, or ever 
will, contain any life at all, let alone 
intelligent life?  

There are teams of scientists around the 
world attempting to answer that very 
question.  As far as we can tell, the other 
planets in our own solar system appear to 
be lifeless, so we are now looking much 
farther away.  However, before we can 
look for actual life on far distant planets, 
we must begin by locating planets on 
which we think life could exist.

About twenty-five years ago, scientists 
discovered the first planet outside of 
our solar system.  Today they know of 
thousands of planets orbiting thousands 
of nearby stars!  While all of these 
planets are within our own galaxy, The 
Milky Way, they are outside of our solar 
system, so they are called extrasolar 
planets, or simply exoplanets.

Now that we have found so many 
exoplanets, the next question is whether 
any of them are similar enough to 
Earth to support life.  Based on what 
we see around us, liquid water appears 
to be essential for all life as we know 
it.  Therefore, scientists are attempting 
to determine if any of these exoplanets 
might be able to support water on their 
surfaces, opening up the possibility that 
they could also support life.

Large exoplanets are generally the 
easiest to find, due to their size.  
However, much like in own solar 
system, large planets (such as Jupiter, 
Saturn, Uranus, and Neptune) are more 
likely to be gas planets.  It is unlikely that 
gas planets could support water, though, 
because they lack a hard surface.  Rocky 
planets (such as Earth, Mars, Venus, 
and Mercury) are much more likely to 
support water.  However, they tend to 
be smaller, making them more difficult 
for us to see in other solar systems.  On 
the other hand, rocky planets are also 
likely to be closer to their stars than gas 
planets, which is fortunate, because it 
would be even more difficult to locate 
small planets if they were farther away 
from their stars.

In February 2017, NASA announced 
that they had discovered seven Earth-
size planets orbiting a single star.  This 

is particularly exciting because it is the 
largest number of Earth-size planets ever 
found in a single solar system.  (Most 
newly discovered solar systems have 
only one planet in orbit!)  The star, called 
Trappist-1, is about 40 light-years away 
from Earth, which is approximately 235 
trillion miles.  However, considering that 
the Milky Way Galaxy has a diameter of 
approximately 100,000 light years, in 
cosmic terms, this new solar system is 
one of our closest neighbors.

Trappist-1 is considered to be an ultra-
cool dwarf star, which means that it is 
much smaller than our own sun, and not 
nearly as hot.  Both of these factors bring 
the area known as the habitable zone 
much closer to the star.  The habitable 
zone is the area where we think liquid 
water is most likely to exist: if the planet 
were closer to the sun, any water would 
get too hot and evaporate; if the planet 
were farther away, any water would get 
too cold and freeze.  In fact, Trappist-1 
is so small and so cool that all seven of 
the planets that were found are orbiting 
closer to the star than Mercury is to our 
sun.  Most exciting of all, though, is that 
three of those planets are with the star's 
habitable zone!  This means that they 
might have water, and thereby the ability 
to maintain life.  Now the work has 
begun to evaluate the planets further to 
see what more we can learn about them.

Given that we have only begun looking 
at exoplanets in the last 25 years, we 
have really just begun our journey 
toward finding life on other planets.  
Who knows what the future may hold?

Scientists Hope to Find Life on Exoplanets

Our Solar System.  Image Credit: WP, CC BY-SA 3.0

Comparison of our sun and Trappist-1.  
Image Credit: European Southern 
Observatory, CC BY 4.0

The Milky Way Galaxy.  
Image Credit: NASA/JPL-Caltech



Attention BEAM 6 Alumni!
If you attended BEAM 6 2017 and are 
not attending BEAM 7 2018, please 
tell us if you would like to continue 

receiving the BEAM newsletter!  You 
can confirm at this website:

www.beammath.org/
alumni-newsletter-opt-in

You must confirm to continue receiving 
the newsletter next year.

55 Exchange Place, Suite 603
New York, NY 10005

Meet Rick!
Rick Iandoli joined BEAM in January as the new Director of 
Finance and Administration.  Rick is a lifelong New Yorker 
who earned his undergraduate degree in Accounting at New 
York University.  Most recently, Rick was the Chief Financial 
Officer at Great Oaks Foundation where he oversaw the 
finances for the central office and three charter schools.  
Prior to that, Rick was a classroom teacher at a Long Island 
high school for seven years.  Rick is excited to be a part of 
the BEAM team and is looking forward to meeting many of 
the amazing students we serve.

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


