[bookmark: _solpxznphbp1]Nrich:
[bookmark: _pyie8t6v1pov]Multiple Surprises
[bookmark: _t9qhz5t755kh]Post box problem
Can you find three consecutive numbers where the first is a multiple of 2, the second is a multiple of 3 and the third is a multiple of 4?
YES - 2,3,4

· Can you find several examples? YES

	2
	3
	4

	14
	15
	16

	26
	27
	28

	38
	39
	40

	50
	51
	52

	62
	63
	64

	74
	75
	76

	86
	87
	88

	98
	99
	100



· What do you notice?

The first set of 3 consecutive numbers, the last one, 4, plus ten is the first number of the next set of three consecutive numbers.

The multiples of three, the number three is being multiplied by increases by four each time

The multiples of four, the number four is being multiplied by increases by three each time

(the first one a multiple of one, the second one a multiple of two and the third one a multiple of three)

What if the first is a multiple of 3, the second is a multiple of 4 and the third is a multiple of 5?

	3
	4
	5

	63
	64
	65

	123
	124
	125

	183
	184
	185

	243
	244
	245

	303
	304
	305

	363
	364
	365

	423
	424
	425

	483
	484
	485



The multiple of five ends in 5 or 10. I based by answer on that
But, there cannot be a multiple of four ending in 9, so I can look at each number ending in 5 
Rule:
You add 60 each time

What if the first is a multiple of 4, the second is a multiple of 5, and the third is a multiple of 6?


	4
	5
	6

	64
	65
	66

	124
	125
	126

	184
	185
	186

	244
	245
	246

	304
	305
	306

	364
	365
	366

	424
	425
	426

	484
	485
	486



The multiple of five ends in 5 or 10. I based by answer on that
But, there cannot be a multiple of four ending in 9, so I can look at each number ending in 5 
Rule:
You add 60 each time
 
Is there a way to find sets of four consecutive numbers which are multiples of 2, 3, 4 and 5 (in this order)?
The multiple of five ends in 5 or 10. I based by answer on that
But, there cannot be a multiple of four ending in 9, so I can look at each number ending in 5.
Three, by coincidence, works
There will always be a multiple of 2 that works as 5-3=2, an even number
Rule:
You add 60 each time

	2
	3
	4
	5

	62
	63
	64
	65

	122
	123
	124
	125

	182
	183
	184
	185

	242
	243
	244
	245

	302
	303
	304
	305

	362
	363
	364
	365

	422
	423
	424
	425

	482
	483
	484
	485




Or five consecutive numbers which are multiples of 2, 3, 4, 5 and 6 (in this order)?
Can you use what you have discovered to help you find a few sets of ten consecutive numbers in which:
· The first is a multiple of 1
· The second is a multiple of 2
· The third is a multiple of 3
· The fourth is a multiple of 4
· The fifth is a multiple of 5
· The sixth is a multiple of 6
· The seventh is a multiple of 7
· The eighth is a multiple of 8
· The ninth is a multiple of 9
· The tenth is a multiple of 10?

	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	2521
	2522
	2523
	2524
	2525
	2526
	2527
	2528
	2529
	2530

	5041
	5042
	5043
	5044
	5045
	5046
	5047
	5048
	5049
	5050



The multiple of five ends in 5 or 10. I based by answer on that
But, there cannot be a multiple of four ending in 9, so I can look at each 
number ending in 5.

· Everything is divisible by 1
· There will always be a multiple of 2 that works as 5-3=2, an even number
· Three, by coincidence, works
· Four will work when less than 5, so every fifth multiple of four works
· Five will work as the numbers are based, with the number in the middle, 5
· Every second one that works with 3 will also work with six, if the multiple of nine ends with 6
· Seven is a major constraint, so every first or eleventh multiple of 7 will work
· We are constrained by 8, so only the multiples of 8 that end in 8 work.
· Every third one that works with 3 will also work with nine, if the multiple of nine ends with 9
· Every number we want to divide by 10 ends in 0, so it works


It would be tedious to do this manually, so you have to think outside the box… 

The lowest common multiple has to be in the times table of all these numbers, so we will use that.

We will find the lowest common multiple, then multiply each number to get to that.

The easiest way to find the lowest common multiple of many numbers is to find all of their prime factors, so that is what we will do here.

To find the LCM of these numbers, we use the highest power of every prime factor present in their prime factorizations: 

We would find the prime factors by using a factor tree, as shown for the number 8.
                                              8
4
2
2
2

	We would do this to all the numbers involved, 2-10.

	1
	We ignore this as 1 goes into everything.

	2
	2

	3
	3

	4
	2²

	5
	5

	6
	2 x 3

	7
	7

	8
	2³

	9
	3²

	10
	2 x 5



Now we would find the highest index of each of these numbers (2, 3, 5, 7) and multiply all those together.
· The biggest index of 2 we need is 2³, for 8
· The biggest index of 3 we need is 3², for 9
· The biggest index of 5 we need is 5¹, for 5 & 10
· The biggest index of 7 we need is 7¹, for 7

We can multiply all these together to find the LCM (Lowest Common Multiple).

2³ x 3² x 5 x 7
= 8 x 9 x 5 x 7
= 2520

From this, I know that if I add 1 to the number, 2 to the number e.t.c. then the results will be multiples of these numbers that are consecutive, so that is the solution!

To find the next set of numbers that would work, I would add two of the lowest common multiples then repeat the same process.

From here I can form an equation:

(n x 2520 + 1), (n x 2520 + 2), (n x 2520 + 3), (n x 2520 + 4), (n x 2520 + 5), (n x 2520 + 6), (n x 2520 + 7), (n x 2520 + 8), (n x 2520 + 9), (n x 2520 + 10).
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