A whole group of us looked at the TWO plus TWO problem so this is a combined effort of 12 year 6’s from Strand on the Green Junior School – Charlie, Constance, Gabriel, two Lucas, Matilda, Rachel, Rama, Ronan, Ruby, Sanjay and Stephanie.  
We decided to start with ONE + ONE = TWO because we thought it might be easier. We came up with a possibility that worked just by trying a few numbers – 231 + 231 = 462 – but how can we be sure there aren’t any others?
The first thing we looked at was the value of O because it is the most common letter. Since E + E = O in the units column O must be even and since O + O = T with no carrying then O < 5.  So O = 0, 2 or 4. It can’t be 0 because you don’t have 0 at the start of a number so we tried O=2 or 4.
If O = 2 then E can be 1 or 6
  2NE
+2NE
  TW2

If E = 1

  2N1
+2N1
  TW2

We considered the possible values of N.  It can’t be 0 because then W would be 0. It can’t be 1 or 2 because they have already been used.

If N = 3, W = 6, T = 4 which works.  231 + 231 = 462
If N = 4, W = 8, T = 4 which doesn’t work because N and T are the same.
If N = 5, W = 0, T = 5 which doesn’t work because N and T are the same.
If N = 6, W = 2, T = 5 which doesn’t work because O and W are the same.
If N = 7, W = 4, T = 5 which works. 271 + 271 = 542
If N = 8, W = 6, T = 5 which works. 281 + 281 = 562
If N = 9, W = 8, T = 5 which works. 291 + 291 = 582

If E = 6
 
  2N6
+2N6
  TW2
     1

Again we considered the possible values of N. It can’t be 2 or 6 because they’ve already been used. 

If N = 0, W = 1, T = 4 which works. 206 + 206 = 412
If N = 1, W = 3, T = 4 which works. 216 + 216 = 432
If N = 3, W = 7, T = 4 which works.  236 + 236 = 472
If N = 4, W = 9, T = 4 which doesn’t work because N and T are the same.
If N = 5, W = 1, T = 5 which doesn’t work because N and T are the same.
If N = 6, W = 3, T = 5 which doesn’t work because N and E are the same.
If N = 7, W = 5, T = 5 which doesn’t work because W and T are the same.
If N = 8, W = 7, T = 5 which works. 286 + 286 = 572
If N = 9, W = 9 which doesn’t work because N and W are the same.


If O = 4 then E can be 2 or 7
  4NE
+4NE
  TW4

If E = 2

  4N2
+4N2
  TW2

We considered the possible values of N.  It can’t be 0 because then W would be 0. It can’t be 2 or 4 because they have already been used.

If N = 1, W = 2 which doesn’t work because E and W are the same.
If N = 3, W = 6, T = 8 which works. 432 + 432 = 864
If N = 5, W = 0, T = 9 which works. 452 + 452 = 904
If N = 6, W = 2, T = 9 which doesn’t work because E and W are the same.
If N = 7, W = 4 which doesn’t work because O and W are the same.
If N = 8, W = 6, T = 9 which works. 482 + 482 = 964
If N = 9, W = 8, T = 9 doesn’t work because N and T are the same.

If E = 7
 
  4N7
+4N7
  TW4
     1

Again we considered the possible values of N. It can’t be 4 or 7 because they’ve already been used. 

If N = 0, W = 1, T = 8 which works. 407 + 407 = 814
If N = 1, W = 3, T = 8 which works. 417 + 417 = 834
If N = 2, W = 5, T = 8 which works. 427 + 427 = 854
If N = 3, W = 7 which doesn’t work because E and W are the same.
If N = 5, W = 1, T = 9 which works. 457 + 457 = 914
If N = 6, W = 3, T = 9 which works. 467 + 467 = 934
If N = 8, W = 7, T = 9 which doesn’t work because E and W are the same.
If N = 9, W = 9 which doesn’t work because N and W are the same.
 

[bookmark: _GoBack]So ONE + ONE + TWO has 16 possible answers.













Next we looked at TWO + TWO = FOUR

The first thing we noticed was that F has to be 1 because the most T + T can be is 19 (if you have already carried 1 from the previous column). This also means that T ≥ 5. We also noticed that R must be even.

We decided to look at the value of O again. 
If O = 0 then R would also be 0 so that doesn’t work and O can’t be 1 because F = 1
If O = 2
  TW2
+TW2
 12UR

then R = 4 and T = 6 and we also know that W < 5 because there can’t be anything carried to the hundreds column. The only possible value of W that hasn’t already been used is 3 but this would mean that U is 6 which is the same as T.

If O = 3
  TW3
+TW3
 13UR
     1

then R = 6 and T = 6 which doesn’t work.

If O = 4
  TW4
+TW4
 14UR

then R = 8 and T = 7 and we also know that W < 5 because there can’t be anything carried to the hundreds column. So W could be 0, 2 or 3. W can’t be 0 because then U would be 0 and it can’t be 2 because U would be 4. If W = 3, U = 6 which works. 734 + 734 = 1468

If O = 5
  TW5
+TW5
 15UR
     1   1

then R = 0 and T = 7 and we also know that W ≥ 5 because there has to be 1 carried to the hundreds column. W can’t be 5 because O = 5. 
If W = 6, U = 3 which works.  765 + 765 = 1530
If W = 7, U = 5 which doesn’t work because O and U are the same.
If W = 8 , U = 7 which doesn’t work because  T and U are the same.
If W = 9, U = 9 which doesn’t work because W and U are the same.




If O = 6

  TW6
+TW6
 16UR
         1

then R = 2 and T = 8 and we also know that W < 5 because there can’t be anything carried to the hundreds column. So W could be 0, 3 or 4. 

If W = 0, U = 1 which doesn’t work because F and U are the same.
If W = 3, U = 7 which works. 836 + 836 = 1672
If W = 4, U = 9 which works. 846 + 846 = 1692

If O = 7
  TW7
+TW7
 17UR
     1   1

then R = 4 and T = 8 and we also know that W ≥ 5 because there has to be 1 carried to the hundreds column. 
If W = 5, U = 1 which doesn’t work because F and U are the same.
If W = 6, U = 3 which works.  867 + 867 = 1734
W can’t be 7 because O = 7.
If W = 8 , U = 7 which doesn’t work because  O and U are the same.
If W = 9, U = 9 which doesn’t work because W and U are the same.

If O = 8

  TW8
+TW8
 18UR
         1

then R = 6 and T = 9 and we also know that W < 5 because there can’t be anything carried to the hundreds column. So W could be 0, 2, 3 or 4. 

If W = 0, U = 1 which doesn’t work because F and U are the same.
If W = 2, U = 5 which works. 928 + 928 = 1856
If W = 3, U = 7 which works 938 + 938 = 1876
If W = 4, U = 9 which doesn’t work because T and U are the same.

If O = 9
  TW9
+TW9
 19UR
     1   1

then R = 8 and T = 9 which doesn’t work because O and T are the same.
 
So TWO + TWO = FOUR has 7 possible answers.
We didn’t have time to investigate any more because it was lunchtime!
