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Problem of the month 
 

Bob and Jack play a shooting game. In this 

game, they have a net at a distance. The net is 

made up of 1 mm thick wires. The wires run 

vertically and horizontally to form a mesh that 

has 5 mm square openings between them. A 

bullet 2 mm in diameter must be shot in such a 

way that it goes through the net without 

touching the wires. Such a shot would result in 

100 points. All other scenarios will result in 0 

points. Bob is set to start the game. What is 

the probability that Bob scores 100 points 

from his first shot? 

 

 

Would you like submit your answer? Please 

click on the following link: 
https://spreadsheets.google.com/viewform?formkey=dHR6ek5BazVnRVM3d01nbG1fNVdybXc6MA   

Names of everybody who submitted correct 

answers will be published in the next edition! 

 

 

 Interested to know the solution for last 

column’s problems? Refer to the end of this 

document! 
 

 

 

 

 

 

For any questions or comments, please contact the 

team at NSFMathColumn@gmail.com 
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Answer to Problem of the month (Vol 2-1)  

 

6 

 

Solution: 

 

After trying the first few steps, we notice that 

the boxes resemble the set of positive integers 

in quinary (base 5). In particular, the first box 

corresponds to the ones digit, the second 

corresponds to the fours digit, and so forth. An 

empty box corresponds to the digit 0 and a box 

with k balls, 1 ≤ k ≤ 4 corresponds to the digit k. 

 

We need to verify that this is true. On the first 

step, the boxes represent the number 1. For the 

n
th

 step, suppose that the ones digit of n in 

quinary is not equal to 4, so that the first box is 

not full. The operation of adding 1 in quinary 

simply increments the ones digit of n by 1. 

Indeed, Mady performs the corresponding 

operation by adding a ball to the first box. 

Otherwise, if the ones digit of n in quinary is 

equal to 4, suppose that the rightmost m 

consecutive quinary digits of n are equal to 3. 

Then, adding 1 to n entails carrying over 

multiple times, so that the (m + 1)
th

 digit will be 

incremented once and the other m digits will 

become zero. Mady does the same: she places a 

ball in the first available box ((m + 1)
th

), and 

empties all of the previous boxes. 

 

It follows that the number of filled boxes on the 

2010
th

 step is just the sum of the digits in the 

quinary expression for 2010. Converting this to 

quinary, the largest power of 4 less than 2010 is 

5
4
 = 625, and that 3 < 2010/625 <4. Then, 2010 

− 3*625 = 135. Repeating this step, we find that 

2010 = 3*5
4
 +1*5

3
 +2*5

1
, so the desired answer 

is 3 + 1 + 2 = 6. 
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Thanks to all who attempted to solve the problem of 

the month. We look forward to your continued 

interest and increased participation. 


