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FIG 1

Let us consider the given diagram be on the Cartesian coordinate system having point M at the origin as shown in fig 1. I have chosen length of side of large square be 1 unit and length of small square be 1/3 unit . You can choose any other length for both squares .The proof I am going to find is true for any length . Now the coordinate of the center of large square is (1/2 ,1/2)

And coordinate of center of small square is ( - 1/6 , 1/6 ). 
Now let us find the equation of both circles .

Center of large circle is ( 1/2 , 1/2 ) and radius of large circle can be found by calculating distance between point O and point M by using distance formula . Hence radius of large circle is √1/2 . so the equation of  large circle will be 

x² + y² - x – y  = 0

Center of small circle is ( -1/6 , 1/6) and radius can be found by using distance formula between point L and point M. Hence radius of small circle is √1/18 . So the equation of small circle will be
x² + y² + x/3 – y/3 = 0

Points of intersection of both circles are point P and point M . Let us calculate these points by solving equations of two circles simultaneously . Therefore points are 

 P ( -1/5 , 2/5 )                          M ( 0 , 0 )

Now the method I will use to prove the question is following

First I will calculate equations of  lines AD and BE and then I will calculate point of intersection of both lines by solving equations of both lines simultaneously , if the point of intersection of both lines is same as point P then the question will be proved . First let us find equation of  line AD.

The stuff needed for the equation of line is two points that lie on that line which are point A and point D . 
A ( -1/3 , 0 )       and     D  ( 0 , 1 )

Equation of line AD is     y -3x – 1  = 0

B ( 1 , 0)            and      E ( 0 , 1/3 )
Equation of line BE is     3y + x – 1 = 0

By solving simultaneously both equations the point of intersection  is 

( - 1/5 , 2 / 5 )  which is same as point P ( -1 / 5 , 2 / 5 )

For general solution let length of side of large square along X-axis be x1 units and along Y-axis be y1 units. Then coordinate of center of square becomes ( x1/2 , y1/2 )
Let length of side of small square along X-axis be  x1/3
and along Y-axis be y1/3 then coordinate of center of small square becomes ( -x1/6 , y1/6 ).
Equation of large circle becomes x² + y² - x.x1 – y.y1= 0
And equation of small circle becomes  

   x² + y² + x.x1/3 – y.y1/3 = 0

Points of intersection of both circles becomes

P [ - y1².x1/(4x1² + y1²)  ,   2.y1.x1²/(4x1² + y1²) ] 

M ( 0 , 0 )

Two points needed for equation of line AD are (0 , x1 ) & ( - x1/3 , 0 )

Equation of line AD becomes    3y – x1 +x = 0

Two points for line BE are ( x1 , 0 ) & (0 , x1/3 )

Equation of line  BE becomes   y – x1 -3x = 0
Point of intersection of both lines is   ( -x1 /5 , 2.x1/5 )

The X coordinate of this point of intersection  must be equal to the X coordinate of point P therefore by equating the two coordinates we have

- y1².x1/(4x1² + y1²)   =  -x1/5

=>    y1²/ (4.x1²+ y1²) = 1/5   ( dividing both sides by –x1)
=>    5.y1² =  4.x1²+ y1²        ( multiplying both sides by 5(4.x1²+ y1² ) )

=>    4.x1² = 4.y1²         (subtracting y1² on both sides )

=>      x1 = y1

As x1 and y1 are sides of square so they are equal and therefore X coordinates are equal.
Similarly we can prove that Y coordinates are also equal. Hence the question is proved .
