Graphs of changing areas
Each of the points of the graph shares the common property of sharing the same area. This can be shown by taking the equation, and rearranging it to :


Showing that the rectangle at each point shares an area of 10.
The graph also has symmetry along the line  which is because the value for  therefore any point can have its two x and y coordinates reversed to find another point on the line and also the similar coordinates show that there will be a symmetry.
As x increases in size, y will get approach 0 but not equal it because any number times by 0 is zero, and we want the product of the x and y value to be 10.
Other reciprocal graphs with a different numerator would have a similar shape to the original line, but the graphs wouldn’t intersect as that would mean that the coordinates at would they intersect would have products of both of the numerators of the equations, and no two numbers have two different products.
The graph would not intersect for all values of P in the equation  since the x graph has a gradient of -1, thus it slopes downwards, and since there is space underneath the curve in the positive x and y quadrant, there is y intercept (AKA Perimeter divided by 2) which is positive and also allows the line to pass underneath the curve, thus not all values of P intersect. One example of a value that doesn’t intersect is if P=5.
To find the rectangle with the smallest possible perimeter, we just need to find the point at which the x and y value is the same. We can prove this will be the smallest value. Since the perimeter is 10, for x and y to be the same they will both be equal to the . We can right the area as:

And the perimeter as:

Now to find two different values, we use the line  and find the first point it intersects with the graph as it is incremented.  The first point shows the lowest value at P at which there are two lengths which give an area of 10.
