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BEAM Solvers 
 

Congratulations to the successful solvers from Challenge Set 1! 

Top Solvers (4+ Solutions, win a prize!) 

 Abel Huerta 
 Abigail Casas 
 Eric Godina 
 Fernando Urbina 
 Jamie-Lynn Juco 
 Janet Mendez 
 Juliet Nieto 
 Linda Espinosa 
 Rihighna Stiles-

Rudd 
 Sophie Shulman 

 Alexis Meneses 
 Alison Kim 
 Andy Cho 
 Aracely Chamale 
 Brian Bautista 
 Rubi Sanchez 
 Emily Castro 
 Marcos Laureano 
 Maya Pasillas 
 Daisy Fregoso 
 Jarek Escobar 

 Kaylee Del Cid 
 Maxine Hurewitz 
 Alexi Elazegui 
 Ava Hayes 
 Ava Varu 
 Cherokee Spears 
 Daisy Guzman 
 Abigail Alvarado 
 Melane Lopez 
 Sofia Villatoro 
 Samuel Sosa 

Solvers (2+ Solutions) 

 Aaliyah Shin 
 Valerie Centeno 
 Alejandro Navarro 
 Andrea Chavez 

 Brissia Sanchez 
 David Roblero 
 Edilson Mendez 
 Emily Lopez 

  



55 Exchange Pl., Suite 603, New York, NY 10005 
(888) 264-2793 

info@beammath.org 
www.beammath.org 

 
 

BEAM Challenge Set 1 Solutions 

Problem 1 
Someone stole Diana’s favorite hat and now it can’t be found! Diana knows it must have been Arisha, Brian, Conner, or 
Daisy. Arisha says Brian did it. Brian says Conner did it. Conner and Daisy say they do not know who did it. If the guilty 
person is lying but everyone else is telling the truth, then who is guilty? (Of course, in real life BEAM students would 
never lie—or prank a teacher!) 

Problem 1 Solution 
Arisha and Brian can’t both be telling the truth, since they say different people did it. Since, only one person can 
be lying, exactly one of them is telling the truth. 

Possibility 1: Arisha is lying and Brian is telling the truth. Because the guilty person is the only person lying, 
Arisha must be guilty. But Brian is telling the truth, and Brian says Conner did it. This is a contradiction since 
they can’t both be guilty, so this case can’t be true. 

Possibility 2: Arisha is telling the truth and Brian is lying. Brian must be guilty because he’s lying. Could everyone 
else be telling the truth? Arisha is telling the truth since she says Brian did it, and Conner and Daisy could also be 
telling the truth, so this case works. 

Problem 2 
If  is written in decimal form, what is the 92nd digit after the decimal point? 

Problem 2 Solution 
First, use long division to find the first two digits of the decimal expansion: 

 0. 1 5  

33 5. 0 0 0 
 3 3   

 1 7 0  
 1 6 5  

   5  
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At this point, notice that the remainder you end up with is also a 5, just like what you started with. So if you kept 
doing long division, you would just repeat the 1 and 5. So the result is: 

0.1515… 

The pattern repeats every 2 digits! Since every even digit is a 5, the 92nd digit is a 5. 

A different method to solve it: There is a neat fact you could use to solve this problem. The fact is 

If you have a 2-digit number over 99, then its decimal form is just its 2 digits 
repeating to the right of the decimal point. 

For example: 

  is 0.5959… 

 is 0.8484… 

 is 0.0202… 

This also works for 3-digits numbers over 999, 4-digit numbers over 9999, etc. 

If you know this fact, then you could notice that  is the simplified form of  . By the fact above, this means that 
its decimal form is just 15 repeating. 

 

Problem 3 
In the diagram on the right, the number in each square is the sum of the two squares just 
below it.  For example, since 5 + 4 = 9, 9 is in the square above 5 and 4.  Fill in the rest of 
the squares. 

 

Problem 3 Solution 
Like many math problems, if you go step-by-step you can solve it. We will show one order of filling in the boxes, 
but you might’ve done it in a different order and that’s okay! 

 

       

   17   

 11  9  

  5 4 
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There is a 17 over a blank box and a 9, so that the third box is 8 since 8+9=17. So let’s 
fill that in, as we did on the right: 

 

 

 

 

 

Next, we notice that we can fill out the box next to the 5. Since 3+5 = 8, we can fill 
that in. It looks like this: 

 

 

 

 

 

Now the box next to the 3 has to be an 8 since 3+8=11. 

 

 

 

 

 

       

   17   

 11 8 9  

  5 4 

       

   17   

 11 8 9  

 3 5 4 

       

   17   

 11 8 9  

8 3 5 4 
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The rest is easy, because we’re just going up. 11+8=19, so: 

 

 

 

 

 

Lastly, we just have to add 19+17 to get the top box. 19+17=36, so the 
completed diagram is: 

 

 

 

Problem 4 
Jarek fills in the grid of numbers below so that the sum of the first three numbers is 100, the sum of the middle three 
numbers is 200, and the sum of the last three numbers is 300.  What is the filled-in grid? 

10    130 

 

Problem 4 Solution 
If the sum of the first three numbers is 100 and the first number is 10, then the sum of the second and third 
number must be 90. 

 

 

10    130 

       

  19 17   

 11 8 9  

8 3 5 4 

   36    

  19 17   

 11 8 9  

8 3 5 4 

Add up to 90 
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But the sum of the middle three numbers is 200.  Because the first two of the middle three numbers is 90, the 
remaining one must be 110, since 90+110=200. So let’s put that into the diagram: 

10   110 130 

Now we also know that the sum of the last three numbers is 300, and 300-130-110=60. So the third number must 
be 60: 

10  60 110 130 

Lastly, we can use either that 30=100-10-60 or that 30=200-110-60 to notice that the second number must be 30. 

10 30 60 110 130 

There are a lot of different ways you could’ve done this in that also would’ve been right. This is just one way of 
solving it. 

Problem 5 
Samantha makes two four-digit numbers using each of the digits 1, 2, 3, 4, 5, 6, 7, and 8 exactly once.  If Samantha makes 
the numbers so that adding them gives the smallest possible total, what is that total? 

Problem 5 Solution 
Think about a number like 5214 as 

5214 = 5000 + 200 + 10 + 4. 

If you break up the thousands place, the hundreds place, the tens place, and the ones place, you can see that the 
digit in the thousands place matters much more than any other digit.  To make the numbers as small as possible, 
we must make the thousands places as small as possible. 

Then Samantha’s two numbers should be 

1 _ _ _    and    2 _ _ _ 

What about the other places?  Now we should make the hundreds places as small as possible, because more 
hundreds will matter much more than more tens or more ones.  So we should put 3 and 4 in the hundreds places: 

1 3 _ _    and    2 4 _ _ 
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Now we want the tens digits as small as possible, so 5 and 6 go in the tens places, and finally 7 and 8 are left in 
the ones places.  The two numbers are 1357 and 2468. 

You might have gotten slightly different numbers, and that’s fine.  These numbers break up as 

(1000 + 300 + 50 + 7) + (2000 + 400 + 60 + 8) 

but they’d break up the same way if we’d had 2358 and 1467: 

(2000 + 300 + 50 + 8) + (1000 + 400 + 60 + 7). 

We’re adding the same number together, just in a different order.  (The fact that you can change the order of 
addition without messing anything up is called the “commutative property of addition”.) 

So as long as Samantha puts the smallest digits in the thousands place, the next smallest in the hundreds place, 
and so on, we should get the smallest sum we can. For example, she can take 

 2 4 5 7 

+ 1 3 6 8 

 3 8 2 5 

The sum must be 3825. 

 

Problem 6 
How many different ways are there to choose three circles of different sizes from the 
diagram at right so that the smallest circle you chose is inside the medium circle you 
chose, and the medium circle you chose is inside the largest circle you chose? 

 

 

 

Problem 6 Solution 
There are way too many possibilities here to count easily.  Labeling the largest circle A, the medium one B, and 
the smallest one C, here are just a few possibilities: 
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With a problem like this, you have to find a way to break it down into different pieces and understand each piece 
on its own.  Mathematicians call these pieces “cases”. 

There are lots of ways to break this problem up. We’ll show you one way to do it, by trying all the possibilities for 
circle C, the smallest circle. 

Case 1: What if we try to choose the biggest circle for circle C? 

 

 

 

 

 

 

 

 

It won’t work, because circle B is supposed to contain circle C, but there’s no other circle that contains C. So there 
are 0 ways to choose 3 circles in this case. 

Case 2: Try one of the second-biggest circles for circle C: 

A 

B 
C 

A 

B 

C 

A 

B 

C 

C 
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We could choose the really big circle for Circle B, but there’s still no way to choose Circle A.  So there are 0 ways 
to choose 3 circles if you do this.  

Case 3: Choose the next size down (one of the third largest circles) for circle C, like this: 

 

 

 

 

 

 

There are 4 different circles of this size that you can choose for circle C. As soon as you choose one of those 4 to 
be circle C, there is only one choice for circle B (the next size up), and you must choose the big circle for circle A: 

 

 

 

 

C 

C 

A 

B 
C 
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In this case, there are four different choices for circle C, and once you choose a circle C you have no more choices for 
circles A and B, so this case gives 4 total possibilities. 

 

 

Case 4: Circle C is one of the 8 very smallest circles in the diagram: 

This case is the trickiest, because for each choice of circle C, there are 
still more choices for A and B. 

 

 

 

Once we choose circle C like above, there are 3 ways to choose circles A and B so that they contain each other in 
the right way. Here are three examples of the different ways: 

 

 

 

 

 

 

 

 

 

Since there are 3 ways of choosing A and B for each choice of circle C in this case, there are 3+3+3+3+3+3+3+3, 
or 8 × 3, ways. When we do the multiplication, that’s 24. So there are 24 ways to choose 3 circles this way.  

Now we need to add all the cases up to get the total number. This means we have 0+0+4+24 different ways of 
choosing 3 circles like this—that’s 28 ways total, which is the answer to the problem! 

C 

A 

B 

C 

A 

B 

C 

A 

B 

C 
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Problem 7 
Moises chooses a 5-digit whole number, and deletes one of the digits to make a 4-digit number.  When he adds the 5-
digit and 4-digit numbers together, he gets 52713.  What is the original 5-digit number? 

Problem 7 Solutions 
When you start on this problem, you’ll quickly see that it’s hard to do anything without knowing which digit 
Moises deleted from the 5-digit number!  So we’d better figure that out first. 

If Moises deletes a digit other than the ones place, something goes wrong.  Look at this calculation where he deletes the 

digit in the tens place: 

A B C D E 

+ A B C E 

5 2 7 1 3 

Here A, B, C, D, and E indicate the digits of the 5-digit number. Note this means that they each have to be 
either 0, 1, 2, 3, 4, 5, 6, 7, 8, or 9. 

So can this happen?  No!  You can’t add E+E=3, because if you add a number to itself you get 2E, which would be 
even.  So this does not work, unless E is the digit Moises deletes. 

Now that we know that, adding the numbers must have looked something like this: 

A B C D E 

+ A B C D 

5 2 7 1 3 
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What is A? Let’s start on the left. Since the left-most digit of the sum is a 5, that tells us that A is either 4 (if 
there is a 1 carried over) or a 5 (and nothing carries to the ten-thousands place). 

 

 

If A=5, then nothing carries over. But if there is no carry, then A+B=2.  Since A=5, there’s no B that works here. 

Then 4, and 1 carries over from the thousands place. So now we know: 

 

4 B C D E 

+ 4 B C D 

5 2 7 1 3 

 

What is B? Let’s look at the thousands place. The thousands place of the sum has a 2. We know that we want to 
end up carrying over a 1 into the ten-thousands place, so the sum at that place must be 12.  Then either B+4=12 
(if there’s no carry from the hundreds place) or B+4+1=12 (if there is a 1 that carries). 

If nothing carries over from the hundreds place, then B+4=12, so B=8. But just like before, this cannot happen—
just look ahead one step. If nothing carries over from the hundreds place, then B+C=7, but we know that B=8, so 
this cannot happen. Something must carry over from the hundreds place. 

If something carries over from the hundreds place, then this means that B+4+1=12, so B=7. Then the addition 
looks like: 

 

 

 

 

What is C? Looking at the hundreds place, we see that the hundreds digit of the sum is 7. Since we already know 
that something carries over from the hundreds place, that means the sum at that place must be 17. 

4 7 C D E 

+ 4 7 C D 

5 2 7 1 3 



55 Exchange Pl., Suite 603, New York, NY 10005 
(888) 264-2793 

info@beammath.org 
www.beammath.org 

 
 

The largest C can be is 9, and 9+7=16, which is less than 17. So something must carry over from the tens place! If 
that happens, then we have 9+7+1=17, which is what we want. So C=9, and the addition looks like this: 

4 7 9 D E 

+ 4 7 9 D 

5 2 7 1 3 

What is D? Looking at the tens place, we see the tens digit of the sum is 1. We know we need something to carry 
over to the hundreds place, so the sum of in that place must be 11. 

If nothing carries over from the ones place, then we need a D so that D+9=11. For this, D could be 2. Does this 
work in the ones place? Sure, if E is 1, then the ones place will have a sum of 1+2=3. 

Let’s check that this actually works:  

4 7 9 2 1 

+ 4 7 9 2 

5 2 7 1 3 

That works out! So we know the number Moises started with was 47921. 

 

Problems 1, 2, and 6 are from the MATHCOUNTS contest.  Problems 4, 5, and 7 are from the Math Kangaroo contest. 


