
 

Senior Solutions 1 

Question 1: Not a multiple of 9 

How many of the numbers from 1 to 90 can you choose such that no two of your numbers add to a 
multiple of 9?  

Solution 1: Ithaca Smarties (Ithaca SS) 

Our strategy for this Question was checking additions of 1 to 10s 

for multiples of 9.We worked out the rest by referring to the 1 to 

10s. On the diagram below the answer is all the boxes highlighted in 

yellow. 

 

 
Note: We don’t often get 3rd party software being used to solve our problems, particularly when 

software on the same topic is available from Natural Maths. But this one looked too good to miss! 



Question 2: Paths from 1 to 12 

You have to find a way to go from the square labelled 1 to 

the square labelled 12. You can move in any direction 
(horizontally, vertically or diagonally) so long as you move 

into a square where the number is larger than the one you 
are currently in.  

How many different paths are there from 1 to 12? 

Solution 2: Maths Magicians (Marshall Road SS) 
Sort Out: We saw that we had to find a way from square 1 – 12 in any direction moving into a square 

which is larger than the square we are already in. 

Think: We plan to find a pattern or formula and follow it to find out how many different routes there 

are from one to 12. 

Action: We found a formula by going to different squares and seeing how many routes there were 

from there, then going to squares further away from 12 and continuing the same thing until we 

reached  1. 

1   (143) 3    (33) 6    (7) 9   (1) 

2    (89) 5    (21) 8     (5) 11  (1) 

4    (28) 7       (7) 10   (2) 12 

 

Reflect: We checked by going over the routes separately like we’ve done above then, redoing the 

process. 

 

Note: This is a classic solution showing the power of the ‘working backwards’ strategy. 

There is another strategy that was used, namely to work forwards from the Start position to 

the Finish. For this case, the table looks like: 

 

1   (1) 3    (2) 6    (7) 9   (28) 

2    (1) 5    (5) 8     (21) 11  (89) 

4    (1) 7       (7) 10   (33) 12  (143) 



You have probably noticed that the numbers in this diagram are the same as the ‘working 

backwards’ solution, but in the reverse order. So far so good! When I saw the numbers 1, 5, 

21 and 89 running along the middle row, special maths bells started ringing. These numbers 

are in the Fibonacci sequence, I remembered. And so I put the process on a spreadsheet and 

extended the Finish point … indefinitely. 

 
Yes, it seems that the numbers in the centre row of the paths table are Fibonacci numbers, 

every third one to be exact. Now look at the numbers in the bottom row of the paths table and 

add 1 to each of them. Can you recognise them too? 

Does this mean that our Senior Primary students have been participants in making a 

mathematical discovery that no-one has made before? It would be nice to think so, and to 

know that they were well up to the job! 

 

 

Question 3: Corner Circles 

In this 3 × 3 grid, the circles at the corner of each square have to be 

coloured either black or white. The number in the centre of each 

square tell how many of the circles at its corners should be coloured 

black.  

Be a STAR problem solver 
Click on the diagram above to start an applet that gives you lots of examples of this problem. You 

can use this applet to help you Sort out what the question is all about and to Think about a strategy 

for finding which circles need to be coloured black. 

Action and Reflection 
Click on the link below to start the applet for a 5 × 5 grid and use two examples of the problem that 

you solved to explain any strategies that you found helped you solve the problem.  

 

Solution 3 
This problem was new to all the teams – “We have never done a problem like this before!” 

But that didn’t stop them from clearly understanding what the applet did and most appeared to 

become very proficient at solving the puzzles that the applet generated. 

1 2 7 28 117 494 2091 8856 37513 158906 673135

1 5 21 89 377 1597 6765 28657 121393 514229 2178309

1 7 33 143 609 2583 10945 46367 196417 832039 3524577

1 1 2 3 5 8 13 21 34 55 89

144 233 377 610 987 1597 2584 4181 6765 10946 17711



The following puzzle has the features that almost everyone commented on: 

 

Where there is a 4, 
fill in all the corners 
of the square and 
where there is a 

zero, make sure to 
leave the corners 

empty. 

 
Indeed, quite a lot of this particular puzzle can be completed by making logical steps following on 

from this initial position. 

Another pattern that fixes the position of the black circles is 3 – 1 – 2: 

 

The end four circles can 
immediately be turned black 
and there has to be one black 
circle between the 3-sqaure 

and 1-square.  

If you are wondering “Where’s the Maths?”, don’t worry. This puzzle calls for adaptive reasoning, 

the skill of saying “if this, then that” which is crucial to the development of mathematical thinking.  

And of course there is the important confidence-building aspect as the students are constantly being 

asked to venture into new territories and they need the confidence to have a go, even if it is in the 

‘never done a problem like this before’ category. 

 


