
FACTORIALS 

Factorial 5 is defined as 5 x 4 x 3 x 2 x 1 = 120.  It is the number of ways of 

arranging 5 books on my bookshelf. 

Factorial n is n x (n – 1) x (n – 2) x … x 3 x 2 x 1. 

Factorial n, written n! (there is a key on your scientific calculator), grows big 

very quickly.  The largest factorial which a normal scientific calculator can work 

out is 69!  1.7 x 1098.   

70! is bigger than 10100, and therefore too big for the calculator to display. 

To illustrate how big n! grows, for small values of n, consider this example: 

Suppose there are 25 students in a queue at the lunch counter.  If I want to 

consider how many different queues are possible, I realise that there are 25 

students for the first place, 24 for the second, and so on.  There are, in fact, 25! 

possible queues. 

Suppose I wish to set up each of these 25! queues, and to photograph them, 

making an album of each possible queue.  How long will this take? 

Suppose that I can rearrange the queue, and take a photograph, all in one 

second. 

You can calculate the time taken.  Enter 25!, and press the = sign.  This is the 

number of queues, and therefore the number of seconds needed. 

Now divide by 60 (to convert to minutes), then by 60 again (to convert to 

hours).  Now divide by 24, to convert to days.  Finally, divide by 365, to convert 

to years.  (We are not considering leap years!). 

The answer is approximately 4.92 x 1017  years. 

The amount of time since the big bang is around 1.38 x 1010  years.   

If you divide 4.92 x 1017  by (1.38 x 1010), you get 35 652 173. 

It would take more than 35 million times the age of the Universe to take the 

photographs!  I think I will abandon my attempt before I start! 

 


