Nrich Maths Challenge - M, M and M

Problem:
There are several sets of five positive whole numbers with the following properties:
· Mean = 4
· Median = 3
· Mode = 3
Can you find all the different sets of five positive whole numbers that satisfy these conditions?
Can you explain how you know you've found them all?
Objective
To find all the sets of numbers which follows the criteria.
Investigation
To start the investigation, I will start by looking at the mean/average. 
Firstly, I know that if there are 5 numbers in a set and the mean/average is 4, the total of the five numbers must be:
5*4 = 20.
Now that I have established that all the numbers must be equal to 20, I am now going to look at the mode value. From the information, I can infer that there are at least 2 3’s because 3 is the mode.
I have summarised the key information:
· Five positive whole numbers in a set.
· Total is twenty
· Mean/ Average is 4
· The third number must be 3 because the median is 3.
· There must be at least 2 3’s.

Above is the criteria/ properties that must be fulfilled for one set.
I am going to start with 3 used twice only. Here is a table to show all the possibilities that follow the criteria and only use 3 twice.


Results for set where number 3 is used twice:
	Number 1
	Number
2
	Number
3
	Number
4
	Number
5
	Total
	Average
	Mode
	Median

	1
	2
	3
	3
	11
	20
	4
	3
	3

	1
	3
	3
	4
	9
	20
	4
	3
	3

	1
	3
	3
	5
	8
	20
	4
	3
	3

	1
	3
	3
	6
	9
	20
	4
	3
	3

	2
	3
	3
	4
	8
	20
	4
	3
	3

	2
	3
	3
	5
	7
	20
	4
	3
	3



I know these are all the possibilities for 3 used twice only because any other sets would not follow the properties. 
Now that I have established this, I am going to continue with my investigation and now use the value 3 in my set 3 times. 
Results for set where number 3 is used thrice:
	Number 1
	Number
2
	Number
3
	Number
4
	Number
5
	Total
	Average
	Mode
	Median

	1
	3
	3
	3
	10
	20
	4
	3
	3

	2
	3
	3
	3
	9
	20
	4
	3
	3

	3
	3
	3
	4
	7
	20
	4
	3
	3

	3
	3
	3
	5
	6
	20
	4
	3
	3



These are all the possible combinations of numbers that can occur where the number 3 is used in the set 3 times. Like before, I know these are all the possibilities as any other sets would not follow the criteria. 
Following on from this process, I am now going to increase the number of 3s used in my set to 4 times.
Before I start, I think there will only be one set because when 3 is used 4 times there is only 8 remainder.
Results for set where number 3 is used 4 times.
	Number 1
	Number
2
	Number
3
	Number
4
	Number
5
	Total
	Average
	Mode
	Median

	3
	3
	3
	3
	8
	20
	4
	3
	3



As I suspected, my results show that there is only 1 valid combination of numbers when the number 3 is used 4 times.

Continuing the process of increasing the number of 3s in my set, I know that that I cannot include 5 number 3s in my set as the total of these values is 15 and this would not give me the correct mean. Even though the mode and median would be correct (3,3) the total of the set would be 15 and the mean would be 3. Therefore, I have found all the possible sets that fulfil the objective.
Conclusion
In conclusion, there are 11 possible combination of numbers that will result in a mean/average of mode of 3, a mode of 3 and a median of 3. 
[bookmark: _GoBack]Total number of sets of numbers where the average is 4, mode is 3 and median is 3:
	Number 1
	Number
2
	Number
3
	Number
4
	Number
5
	Total
	Average
	Mode
	Median

	1
	2
	3
	3
	11
	20
	4
	3
	3

	1
	3
	3
	4
	9
	20
	4
	3
	3

	1
	3
	3
	5
	8
	20
	4
	3
	3

	1
	3
	3
	6
	9
	20
	4
	3
	3

	2
	3
	3
	4
	8
	20
	4
	3
	3

	2
	3
	3
	5
	7
	20
	4
	3
	3

	1
	3
	3
	3
	10
	20
	4
	3
	3

	2
	3
	3
	3
	9
	20
	4
	3
	3

	3
	3
	3
	4
	7
	20
	4
	3
	3

	3
	3
	3
	5
	6
	20
	4
	3
	3

	3
	3
	3
	3
	8
	20
	4
	3
	3
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