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g i Problem of the Week

. . Problem D and Solution
That Triangle

Problem

In the diagram, ABC'D is a rectangle. Point F is outside the rectangle so that AAFED is an
isosceles right-angled triangle with hypotenuse AD. Point F' is the midpoint of AD, and EF' is
perpendicular to AD. If BC =4 and AB = 3, determine the area of AEBD.

Solution

Since ABCD is a rectangle then AD = BC = 4.
Since F' is the midpoint of AD, then AF = FD = 2.

Since AAFED is an isosceles right-angled triangle, y .
then ZEAD = 45°. 9

Now in AFAF,

LEAF = ZFAD = 45° and ZAFE = 90°. E 5 | F
Since the sum of the angles in a triangle is 180°, then 9
ZAEF = 180° —90° — 45° = 45°. Therefore, AEAF

has two equal angles and is therefore an isosceles right- )

angled triangle.
Therefore, EF = AF = 2.

From this point we are going to look at two different solutions.

Solution 1:

We calculate the area of AEBD by adding the areas of ABAD and AAFED and
subtracting the area of AABE.
Since AB =3, DA =4, and ZDAB = 90°, then the area of ABAD is
5(3)(4) = 6.
Since AD =4, EF =2, and FF is perpendicular AD, then the area of AAED
is 1(4)(2) = 4.

A 3

At the right, when we look at AABFE with the base |
being AB, then its height is the length of AF". 2!
Therefore, the area of AABE is £(3)(2) = 3. !

o g

Therefore, the area of AEBD is6+4—3=171.
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Solution 2:

Extend BA to G and CD to H so that GH is perpen- 2 4 3 B
dicular to each GB and HC' and so that GH passes

through FE. 9

Each of GAFE and EFDH has three right angles

(at G, A, and F, and F, D, and H, respectively), so P I A
each of these is a rectangle.

Since AF = EF = FD = 2, then each of GAFFE 9

and EFDH is a square with side length 2.

Now GBCH is a rectangle with GB =2+ 3 =5 and

BC = 4. H 2 D 3 ¢

The area of AEBD is equal to the area of rectangle GBC H minus the areas of
AEGB, ABCD, and ADHE.

Rectangle GBCH is 5 by 4, and so has area 5 x 4 = 20.
Since G = 2 and GB =5 and EG is perpendicular to GB,
then the area of AEGB is 5(EG)(GB) = 3(2)(5) = 5.
Since BC' =4 and C'D = 3 and BC perpendicular to CD,
then the area of ABCD is 1(BC)(CD) = 1(4)(3) = 6.
Since DH = HE = 2 and DH is perpendicular to FH,
then the area of ADHE is 3(DH)(HE) = (2)(2) = 2.

Therefore, the area of AEBH is20—5—6—2=71.



