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To solve this problem, I shall determine the last digit of each of the numbers: 1n, 2n, 3n, 4n, 6n, 7n, 8n, 9n.
The last digit of 1n is always 1, and for 6n it is always 6.
For, 2, 3, 7 and 8 the last digit of their powers repeats with o periodicity of 4, as shown in the table:
	n (mod 4)
	0
	1
	2
	3

	2
	6
	2
	4
	8

	3
	1
	3
	9
	7

	7
	1
	7
	9
	3

	8
	6
	8
	4
	2


For 4 and 9, the last digit of their powers repeats with periodicity 2:

	n (mod 4)
	0
	1

	4
	6
	4

	9
	9
	1


After creating these tables, I shall prove the required results:

(1) If n is odd, the last digit of 9n is 9, and as the last digit of 1n is always 1, than the last digit of 9n + 1n is 0, and so the number is a multiple of 10.
For 7n + 3n there are two possible cases:

n = 1 (mod 4). Here 7n + 3n = (7 + 3) (mod 10) = 0 (mod 10)


n = 3 (mod 4). Here 7n + 3n = (3 + 7) (mod 10) = 0 (mod 10)

(2) Here it is very easy to look in the table above to obtain the desired results.
First I look at 8n – 2n for different values of n - even. If n = 2 (mod 4), then 8n – 2n = (4-4) (mod 10) = 0 (mod 10).

If n = 0 (mod 4), 8n – 2n = (6-6) (mod 10) = 0 (mod 10).

For, 6n – 4n, I also obtain (6-6) (mod 10) = 0 (mod 10)
(3) I study n – even. Here, 9n – 1n is a multiple of 10 for even powers. The proof derives evidently from the table. In a similar manner, 7n – 3n is also a multiple of 10.

(4) If n – odd: 8n + 2n and 6n + 4n are both multiples of 10.

In conclusion, I have proved that: 9n + 1n , 7n – 3n , 8n + 2n and 6n + 4n are always a multiples of 10.
