Kite in a Square
Link: https://nrich.maths.org/kiteinasquare
I enjoyed solving this problem using all the approaches and I believe that they were all smart and interesting methods to work out the shaded area. But I liked the similar figure approach because it was the simplest out of the three and the quote “Mathematics is for lazy people” clearly explains the reason I liked this certain approach.

Pythagoras Approach
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Coordinates Approach
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Similar Figures Approach
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Consider a unit square drawn on a coordinate grid.

The line joining (0,0) to (1,1) has equation y =z

The line joining (0,0) to (%,1) has equation y = 2z

The line joining (0,1) to (1,0) has equationy =1 —z.

The point (a, b) is at the intersection of the lines y = 2z and
y=1-=z.

soa=1b=

z
o

The shaded area is made up of two congruent triangles, one of

which has vertices (3, 2), (3,2), (3,1).

@l

The perpendicular height of the triangle is 3 — % =

Area of the triangle =

1
Therefore the shaded area is 2 X 3; = 33
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What fraction of the total area is shaded?

Let ABCD be a unit square.

Line AD s parallel to line MF, so /EDA and ZEMF are equal,
and /EAD and /EFM are equal (altemate angles).

4s line AC intersects line MD at point E, the two opposite angles
/MEF and /AED are equal,

Therefore, AAED and AFEM are similar.

‘The line MF is half the length of AD.

Therefore, the line EH is half the length of PE.

PH has length § units, so PE has length 4 units and EH has

length £ units.

AMEF has area 41

5 S units.

Therefore, the shaded area MEFG — 2 x 2 = - sq units.
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