TO Nrich  from Rajeev Kumar
Solution to the Perimeter Expressions problem
I agree with Charlie’s perimeter. For example in Charlie’s rectangle if we take  b=10 and a=7 then we know that 9ab= (20x28) + (10x7) =630 so 10a+4b=110
a and b can be any integers and this method will work.
If the smaller rectangle is placed as below (with the shorter side adjoin the larger rectangle) which is what Alison must have done then the shape would have a perimeter of 8a+6b and in this case would be 116.
Alison would have done her shape as follows with the shorter side a touching the side of the larger rectangle.
																																																																							




If someone told you the area altogether of the two rectangles and the perimeter of the rectangles then you can work out the sides a and b. Where the largest and the smallest rectangle are joined together like Charlie’s and Alison’s rectangles then the area is always 9ab and the perimeter is 10a+4b or 8a+6b.
So if someone told you that the area was 630cm2 and the perimeter was 110cm then you know that 
9ab=630
ab=70 
Find out the square root of 70 which is 8.3666 and a would be under 8.3666 and b would be between 8.3666 and  (110/8=13.75). the only number which is between 8.3666 and 13.75 which is a factor of 70 is 10. So a must be 7 and b is 10.
(Factors of 70 under 11 are (as 110/10=>9) are 1, 2, 5,7 and 10. Both factors must multiply to give 70 so it is 10 and 7.With a perimeter of 8a+6b=110  a and b must be <13 for the equation to work and a and b must have factors of 70 and there aren’t any e.g. if a=7 then 8x7=56 and 110-56=54 and 54/6=9 and 9 is not a factor of 70. 
But with 10a and 4b perimeter we know that we can work out that there are two factors of 70…10 and 7 which work.)



Another example: if the area is 504cm2 and the perimeter is 102 then is how it is worked out:
9ab=504
ab=56
Either 10a+4b=102  or 8a+6b=102
If you want to find b you find the square root of 56  which is 7.48331 and a would be under 7.48331 and b would be between 7.48 and 102/8=12.75 and the only number that is between 7.48 and 12.75 which is also a factor of 56 is  8. So a must be 7.


(If we take Charlie’s formula of 10a+4b then a has to be under 10 and has to be a factor of 56. Factors of 56 are 1,2,4,7,8  and b has to be under 23 and a factor of 56 over 7 as b is the longer side. So 8 x7=56. We now know that  this works and 9ab=504.
If we take Alison’s formula of 8a+6b=102 then none of the factors of 56 would work so the rectangle must be like Charlie’s.)
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The dimensions of the rectangles being as follows:-
Rectangle A=4a and 2b, Rectangle B and D BEING BOTH a and 2b and Rectangle C would be 2b and 2a Rectangle E would be 2a and b
If a=7 and b=8 then the total perimeter would be  8a+4b-a+2b+2a+4b+3a+2b= 16a+14b=224

You can make a shape where the area and the perimeter are the same. 
9ab=8a+6b so a must be a multiple of 3 and b must be 1/3.
3a=8a+2
9ab=10a+4b
If a = 1  and   b=2  then it will work. As 18=10+8

 Charlie has a shape with a perimeter of 7a+4b, this shape can be found where a=0.25 and b=0.5
The sides of the larger rectangle are 3 and 2.
This is found as follows
Charlie’s Perimeter is 7a+4b
 I knew the sides of the smaller rectangle were decimals because the perimeter of the shape if the equation was 10a+4b or 8a+6b it would be an even number whereas if it was 7a+4b it could be odd because if a =3 and b=6 then the perimeter would be 45.









