Let’s go fly a kite

What fraction of the whole square is shaded?

(two lines meet at the mid-point of the top side)
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B is at the mid-point of AC
X = area of shape FDBE

Y = area of shape DFG

Z = area of shape GFH

Alison’s method
Line AC is parallel to line GH.

As line AH crosses with line BG at point D, the two opposite angles are equal.

Angle ∠BAD and angle ∠AHG must be 45o
Therefore, triangle ABD and Triangle DGH must be similar.

The line AB is ½ and the line GH is 1 so there is a scale factor of 2.

As line AD and DH are in the ratio of 1:2, AD is 1/3 of AH.

Therefore AD is 2/3 of AF and is thus in the ratio of 2:1

Triangle ABD and BDF both sit on the line AF so they both have the same perpendicular height.

Therefore triangle ABD has twice the area of BDF

Triangle ABF is 1/8 of the total area so BDF, which is 1/3 of ABD, has an area of 1/24.

To find the total area of X, we must multiply by 2 to get 2/24 = 1/12.

 Grae’s method

Assume that line GH = 2 and CH = 2 so GI = 1 and FI = 1.

To find the length of GF, we use Pythagoras;

12+12=22
So the length of GF √2

We can then use this to find the area of Y, by multiplying base by height and halving it;

(√2 x FD)/2

To simplify this, multiply each side by √2:

(2FD)/2√2

Then divide each side by 2:

FD/√2 which is the area of Y.

To find the height of DJ, again, use Pythagoras;

DJ = JF

DJ2 + DJ2 = FD2
2DJ2 = FD2
DJ2 = FD2 /2

DJ2 = FD/√2

We can use this to find the area of half of X, by multiplying base by height and halving it;

½ x FD/√2 x 1

Then, to find the area of X, we multiply this by 2;

= FD/√2

As you can see, X=Y

The area of triangle GBH = ½ (because its total area is (2x2)/2 = 2, out of a total area of 4, making ½)

Z = 1/4 

GBH – Z = ¼ = X+2Y=3X

3X = ¼

X=1/12
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