Hundred Factorial !

That ! button on the calculator doesn’t get much attention pre-A level, and here’s one more reason why not – it’s not even useful for questions like this that are all about ! !

The Problem :

10!  means 1 x 2 x 3 x 4 x 5 x 6 x 7 x 8 x 9 x 10 and has 2 zeros on the end

(check this)

With how many zeros does the number 100! end ?

Solution :

We need to look for an analytical approach to this as the number itself is too big (158 digits) to calculate accurately on a spreadsheet. 

100! = 1 x 2 x 3 x 4 x 5 x 6 x ….. x 98 x 99 x 100

To give a zero on the end of a product, we need multiples of 5 and 2 as our inputs.

There are clearly a ‘surplus’ of multiples of 2 compared to the relatively scarce multiples of 5, as we examine the numbers from 1 to 100, so we are really looking for how many multiples of 5 we have available to pair up with multiples of 2 and yield our zeros…

This gives us an initial guess at 20 multiples of 5, but a moment’s thought reminds us that 25, 50, 75 and 100 will actually yield 2 zeros each time they are paired with an even number, being a multiple of 5 x 5 , in fact.

Hence our solution is that 100! will have 20 + 4 = 24 zeros on the end.

Clearly the problem can be extended to 200! etc …

