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You are old!




Mum and her four children live with Gran at 13 Drywater Street.

One day, Charlie, who is the third child, asked, "Gran, how old are you?"

Gran answered, "My Grandmother would have said 'As old as my tongue and a little older than my teeth!' but I will tell you how to work out my age."

"If you multiply Mum's age with your age and with the ages of your brother and sisters you will get the answer 111,111.

If you add Mum's age along with the ages of all you four children the total will be my age."

Charlie worked this out very quickly, because he knew his Mum's age, his age and the ages of his brother and sisters.

"Oh Gran!" he called as he ran off to play outside, "You are old!"


How old was his Gran?
First of all, we brainstormed some of the different ways to solve the problem:

· Trial and Improvement

· Algebra

· Finding Factors

So, we started with Trial and Improvement by thinking of an age for the mum, e.g. 40, then some ages for the children, such as 7, 12, 14 and 18, and multiplyied them together until we got 111,111, because "If you multiply Mum's age with your age and with the ages of your brother and sisters you will get the answer 111,111.”

40 x 7 x 12 x 14 x 18 = 846, 720

This outcome was obviously too high, so we continued with this method and decreased the values as appropriate:

35 x 19 x 12 x 7 x 2 = 111, 720

This is the closest answer we got using this method. We decided this was taking too long and was not the best method to use for this problem. 

Next, we tried algebra, but this was also too difficult to use for this problem. We wrote down the expressions, which was useful to know when calculating other sums:

Mum’s age – 

m

Charlie’s age – 
c

Sibling’s ages – 
s

Gran’s age – 

G

m + c + s = G

mcs = 111,111

Finally, we began using the last method. We worked out what 111,111 was divisible by and therefore found its factors. The numbers we then had were suitable ages for the mum and the four children:
1
3
7
11
13
21
33
37
39

We then chose a combination containing five of the above numbers, one of which had to be a suitable age for the mum and four ages for the children. For example, the mum was 39; the youngest child was 1, then 3, 7 and 13. 
We used Trial and Improvement to work out what combination was correct by calculating the product of the numbers. When multiplied together 39, 1, 3, 7 and 13 produce 10,647. 
The outcome that should be generated if the numbers were right would be 111,111 because this is the number that is made when the mum’s and children’s ages are multiplied together. 

After several attempts, we reached the number 111,111 with this combination:

37
3
7
11
13

So, when added together the numbers will equal the Gran’s age. 

37 + 3 + 7 + 11 + 13 = 71 years old

Therefore:

Gran – 

71 years old

Mum – 
37 years old

Children – 
3 years old



7 years old (Charlie because he is the 3rd child)



11 years old



13 years old

The Finding the Factors method was the easiest, quickest and simplest way to solve this problem, because after a few minutes of starting to use that method, we had the answer. It was a logical way of answering the problem, rather than using Trial and Improvement, however, it was also straightforward, whereas using algebra proved to be too difficult. 
