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The Root of the Problem                                                           

Alison has been exploring sums with surds. She used a spreadsheet to make columns for square roots, and then added together various combinations.

Here is one of the sums she worked out: 



Can you find a way to evaluate the sum without using a calculator or spreadsheet?


SOLUTION
The terms clearly cannot be added, as they all have different denominators. My approach was to first rationalise the denominators, hoping they would come out as integers which could easily be manipulated. 
However there was a clear pattern in the denominators of each term and therefore I decided to rationalise a “general form” shared by all terms in the series:
    , where   , 

To rationalise the denominator of this fraction, we multiply both the numerator and denominator by the conjugate, to get
  x  , 
by the difference of two squares (that is, using the fact that ).
But in our series   ,    so    .
This means all terms in our series, when rationalised, can be rewritten in the form
[bookmark: _GoBack]
Applying this to our series we can neatly rewrite the whole series as:
 
We can notice that all terms apart from the smallest and largest cancel out in pairs, leaving
   as the sum of the terms in Alison’s series.
