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The following formula gives the power of k in the factorisation of n!:
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where [x]  is the notation for integer part of x.
This formula can be proved very easily: 
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 is the number of multiples of k in the factorisation of n!, 
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 the number of multiples of k2, and so on.
Now, I shall count the number of 2’s in this factorisation:
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The number of 5’s is calculated more easily:
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As 10 = 2 * 5, and as the number of 5’s is smaller then the number of 2’s, the number of 0’s in the factorisation of 100! is 24.
Now, I shall calculate the digit preceding these 0’s. For this, I shall calculate the last digit of each of the factors of 100! (except those used to obtain the 0’s). I need to consider all primes up to 100, as well as their powers lower than 100, and I shall group them in terms of the last digit of the prime. 
	1
	2
	3
	7
	9

	No.
	Power
	No.
	Power
	No.
	Power
	No.
	Power
	No.
	Power

	11
	9
	2
	73

(97-24)
	3
	48
	7
	16
	19
	5

	31
	3
	
	
	13
	7
	17
	5
	29
	3

	41
	2
	
	
	23
	4
	37
	2
	59
	1

	61
	1
	
	
	43
	2
	47
	2
	79
	1

	71
	1
	
	
	53
	1
	67
	1
	89
	1

	
	
	
	
	73
	1
	97
	1
	
	

	
	
	
	
	83
	1
	
	
	
	

	16
	73
	64
	27
	11


As only the last digit of each number matters, I can add the powers of the corresponding last digit of primes.
The last digit of 116 is evidently 1.

For 2, I know that its powers repeat 4 by 4. So, as 73 ≡ 1 (mod 4), the last digit of 273 is 2.

The last digit of the powers of 3 also repeat from 4 to 4. I observe that 64 ≡ 0 (mod 4). So the last digit of 364 is 1.
In a similar matter, 27 ≡ 3 (mod 4), so the last digit of 727 is 3.

The powers of 9 repeat from 2 to 2. So, as 11 ≡ 1 (mod 2) the last digit of 911 is 9.

Now all that is left is to multiply these last digits and to take the last digit: 1 * 2 * 1 * 3 * 9. I obtain that the digit preceding the 0’s is 4.
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