Multiples of 2:
You will either be given 2 odd numbers, 2 even numbers or one of each:
1. If you have been given two even numbers, make the larger number the tens digit, and the smaller number the units digit. Then use a 9 as your third digit in the hundreds column. This should make the largest three-digit number divisible by 2. For example, if you are given 4 and 6, put 4 in the units column, 6 in the tens column, and 9 in the hundreds column – 964.

2. If you get two odd numbers, you will need to add an even number as your units digit to make an answer that you can divide by 2. The largest of the two odd numbers will have to go in your hundreds column, and the second odd number in your tens column. The third digit (your own) will be an even number for the units column, and to make as big a number as possible, this should be an 8. For example, if you are given 3 and 7, put 7 in the hundreds column, 3 in the tens, then add 8 in the units  - 738.

3. If you get one odd and one even number, the even number has to go in the units column to ensure your number is divisible by 2. The odd number will go in the tens column. You can then add a 9 to the hundreds column, to make the biggest answer possible. For example, if you get 4 and 7, the 4 goes in the units column, the 7 in the tens column, then add a 9 to the hundreds – 974.
Something else to think about:
If a number is divisible by 12, it can be divided exactly by 3 and 4. 
Dividing by 3:
If a number can be divided exactly by 3, the sum a sum of its digits is divisible by  3. We know our number must contain 1, 3, 4 and 5, so we also know that:
1 + 3 + 4 + 5 + X =  a number divisible by 3.
So, 13 + X =  a number divisible by 3.
So, X (our fifth digit) must be 2, 5 or 8 in order to make a number that is divisible by 3.
Dividing by 4:
Our number must also be divisible by 4, if it is divisible by 12. This means we need to look at the last two digits of the number. They have to be a number which is in the four times table. There are no numbers ending 1,3 or 5 in the four times table. Looking at the numbers we have been given (1,3,4,5), and the possible fifth digit we worked out above (2, 5, 8), our tens and units digits could be:
a) 84
b) 48
c) 52 
d) 32
e) 12 
Once we know what our tens and units numbers have to be, we can make the biggest possible number using the remaining 3 digits: 
a) 53, 184	
b) 53, 148	
c) 43, 152	
d) 54, 132
e) 54, 312
So, the biggest number I made was 54,312. 
