Fractions in a Box
Solution

The first step to answering the questions is obviously finding the size of the booklet.  To do this we need to realize two things; that the number of holes on the board has to be a multiple of 12, as 1/12 of the discs are blue and you cannot have parts of discs, and also that if we subtract the number of holes from 100 we will end up with a square number, as the booklet is square. So we need to look at the multiples of 12 up to 100, and then subtract them from 100 and see if they are square.  And the best way to do this is to draw up a table
	100-
	12
	=88
	NOT SQUARE

	100-
	24
	=76
	NOT SQUARE

	100-
	36
	=64
	8 SQUARED

	100-
	48
	=52
	NOT SQUARE

	100-
	60
	=40
	NOT SQUARE

	100-
	72
	=28
	NOT SQUARE

	100-
	84
	=16
	4 SQUARED

	100-
	96
	=4
	2 SQUARED


This means that there are only 3 different possibilities for the size of the booklet; 8x8, 4x4 or 2x2.  And we can immediately discard 2x2 because in the question it states that “two of the shortened rows are filled with some red disks” and that “one of the shortened rows is exactly filled with all the orange discs.”  This means that there must be at least 3 shortened rows and if the booklet were only 2x2, there could only be 2 shortened rows.  So let’s see if it would work out if the booklet was 8x8.  If the booklet was 8x8, it would mean that there would only 36 holes.  ½ the counters are red, so that would be 18.  A further ¼ would be black, so that’s 9 black discs.  And then 1/12 of the counters are blue, so that’s 3 blue discs.  This leaves us with just 6 holes left to fill with discs.  But then as one complete row of 10 holes is filled with all the blue and green discs, this means that there must be 7 green discs, as there are 3 blue discs.  This means that we have 37 discs at least, but only room for 36, so the booklet can’t be 8x8 and therefore it must be 4x4, but we should still check.  If the booklet was 4x4, it would mean that there would be 84 holes for the discs.  So there would be 42 red discs, 21 black discs and 7 blue discs.  That leaves us with 14 holes left to fill with discs.  We know that there must be 3 green discs because 10 holes are filled with all the blue and green discs.  Now, one of the shortened rows (6 holes, as the booklet is 4x4) is completely filled with orange discs, so there must be 6 orange discs.  We know that one disc is white, leaving us with just 4 holes left to fill.  And as the yellow discs fill up all the rest there must be 4 yellow discs.  Now we have all the information we just have to answer the questions.

How many discs are there are altogether?

84 (As the booklet takes up 16 of the 100 spaces)

What fraction of them are orange?
We know that there are 6 orange discs, and 84 discs in total, so that gives us 6/84, which simplifies down to 1/14.

What fraction of them are green?
If there are 3 green discs out of a total of 84, that gives us 3/84 which simplifies to 1/28.
What fraction of them are yellow?
There are 4 yellow discs out of a total of 84 so that gives us 4/84, which simplifies to 1/21.

 What fraction of them are white?
There is only 1 white disc out of 84, so that’s 1/84.
