How Old Am I?

On my last birthday, my friend said to me:

"In 15 years' time, your age will be the square of your age 15 years ago!"

Can you work out how old I am?

This got me thinking...

Was there ever a time in my life when I had other special birthdays?

Could I have said:

"In 3 years' time, my age will be the square of my age 3 years ago"

or:

"In 4 years' time, my age will be the square of my age 4 years ago"

or:

"In 5 years' time, my age will be the square of my age 5 years ago"

or:

"In 6 years' time, my age will be the square of my age 6 years ago"

or...?

Can you make any generalizations about which birthdays are special in this way?

Can you prove your findings?
Solution:

To start, we create an equation to represent the statement made by the friend. In math terms, the friend said that
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, so that the age x in 15 years is equal to the square of the age 15 years ago. From here, we simplify the equation until we can no longer do so.
We start with the right side. To square the right side, we use the FOIL method (which stands for First, Outer, Inner, Last, or the order for multiplying the terms of two binomials). This gives us
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. We can then subtract the term
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from both sides, which gives us 
[image: image4.wmf]210

31

0

2

+

-

=

x

x

.
From here, we are looking to then factor the polynomial. We can use the same FOIL method from before. Basically, we are looking for two integers b and c such that
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. When we look at the general case, we see that the following equations arise:
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. Therefore, we know that 
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At this point, we must find two factors of 210 whose sum is equal to -31. This would make no sense if b and c were both positive. If we want the product to be positive and the sum to be negative, then both factors must be negative. After some guess and check, we come to the result that our factors are -10 and -21.

So we have
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. This means that one factor must equal zero. The second factor wouldn’t make any sense 15 years ago, when a 10-year old would be negative 5-years old, so the only reasonable solution in the context of the problem would be that the person is 21 years old. This makes sense when we check it: in 15 years, that person would be 36. 15 years ago, that person would have been 6. 
[image: image10.wmf]36

6

2

=

.

This can be extended to consecutive triangular numbers, or numbers that are the sum of the sequence of natural numbers from 1 to an integer n. This is because these numbers can be written in the form
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, for some integer n. This allows us to replace the above equation with
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. On the left hand side, this reduces to
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; on the right hand side, we have 
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. This works for the 3 and 6, which are both triangular numbers:
[image: image15.wmf](

)

9

3

6

3

6

2

=

+

=

-

; we’ve also shown that it works in the general case. Using a simple induction proof, we have shown that this holds true for all consecutive triangular numbers.
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