| The CENTRE for EDUCATION in MATHEMATICS and COMPUTING

Problem of the Week
Grade 7 and 8

All Things Being Equal
Solution

Problem A

Square BCDE and AACD have equal areas. Square
BCDE has sides of length 12 cm. AD intersects BE at F. B F E
Determine the area of quadrilateral BCDF'.

C D
12 cm

Solution

The area of square BCDE = 12 x 12 = 144 cm?. The area of AACD equals the area of square
BCDE. Therefore area AACD = 144 cm?.

The area of a triangle is calculated using the formula base x height = 2. It follows that:
Area NACD = (CD) x (AC) =2
144 = 12x AC =2
144 = 6 x AC

24 cm = AC
But AC = AB + BC so 24 = AB + 12 and it follows that AB = 12 cm.

Area ANACD = Area Square BCDE

Area ANABF + Area Quad. BCDF = Area ADEF + Area Quad. BCDF
Since the area of quadrilateral BC'DF' is common to both sides of the equation, it follows that
the area of AABF equals the area of ADEF.

Area AABF = Area ADEF
(AB) x (BF)+2 = (DE)x (EF)+2
12x BF+2 = 12x FE+2
6 x BF = 6xFFE
..BF = FFE
But BF+ FE=BE =CD =12s0 BF = FE =6 cm. Then the area of
ADEF = DE x FE +2=12x 6 + 2 = 36 cm?.
The area of quadrilateral BCDF = area of square BCDE — area ADEF
= 144 - 36
= 108 cm®

Therefore the area of quadrilateral BCDF is 108 cm?.
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