
Problem of the Week
Problem A and Solution

Area Mystery

Problem
The following image was formed by arranging various rectangles, squares, and triangles. The
parts of the image with the same shape and shading have the same dimensions. For example,
the rectangles that are filled have identical widths and lengths. The rectangles that are not
filled have identical widths and lengths. The dimensions of the filled rectangles are different
than the dimensions of the rectangles that are not filled.

The filled squares each have an area of 4 cm2. Determine the area of the whole image. Justify
your answer.

Solution
We know that the area of each square is 4 cm2. Since there are three squares in
the image, the total area of the squares is 3× 4 = 12 cm2.

We can see from the image that two squares side by side fit exactly along the
length of the longer side of an unfilled rectangle. We can also see that the length
of the shorter side of the unfilled rectangle is equal to the length of a side of the
square. This means that the area of an unfilled rectangle must be equal to the
area of two squares or 8 cm2. Since there are two unfilled rectangles in the image,
the total area of the unfilled rectangles is 2× 8 = 16 cm2.



We can see from the image that two short sides of each triangle have the same
length. We can also see that these shorter sides are the same length as the sides
of the square. If we arranged two triangles so that their longer sides were aligned,
then we would form a square. From this we can deduce that the area of one
triangle is equal to half the area of one square. This means that area of a triangle
is 2 cm2. Since there are four triangles in the image, the total area of the
triangles is 4× 2 = 8 cm2.

We can see from the image that sum of the lengths of two short sides of filled
rectangles plus the length of a short side of a triangle is equal to the length of the
longer side of an unfilled rectangle. Since the length of the short side of a triangle
is equal to the length of the side of a square, and since the length of the long side
of an unfilled rectangle is equal to two square side lengths, then the lengths of
two short sides of filled rectangles must be equal to the length of the side of a
square. We can also see from the image that the length of the long side of a filled
rectangle is equal to the length of a side of a square. From this we can deduce
that the area of a filled rectangle is half the area of one square. This means that
the area of a filled rectangle is 2 cm2. Since there are four filled rectangles in the
image, the total area of the filled rectangles is 4× 2 = 8 cm2.

Therefore, total area of the image is: 12 + 16 + 8 + 8 = 44 cm2.



Teachers’s Notes

There are many formulae that can be used to
calculate the area of a triangle. Probably the
most well-known formula is:

Area of a triangle = 1
2 × base× height base

height

In the diagram above, we choose the base of a triangle to be the longest side.
The height of this triangle is the perpendicular distance from the base to the
opposite corner of the triangle. The perpendicular distance is the length of a line
segment from the base to the opposite corner of the triangle. This line segment
must form a right angle with the base of the triangle.

This formula seems to show a relationship with
the formula for finding the area of a rectangle.
We normally describe the dimensions of a rect-
angle as length and width. But we could also
describe the dimensions as base and height. So
the area of a rectangle can be written as:

Area of a rectangle = base× height

base

height

The relationship between these areas is easy to see for right-angled triangles. If
we draw a diagonal in a rectangle we form two, congruent, right-angled triangles.
Congruent triangles have matching side lengths, angles, and areas. So, as shown
in the diagram above, the area of one of these triangles is half the area of the
rectangle.

We can also see the relationship with a triangle that
does not have a right angle. We start by forming a
rectangle around the triangle, as shown by the dotted
lines in the diagram on the right.

base

height

In this diagram, we can see the larger rectangle is divided into two smaller
rectangles separated by the dashed line that indicates the height of the triangle.
We can also see that the two sides of the triangle, that are not the base, are
diagonals in those two smaller rectangles. The diagonals divide the smaller
rectangles into two pairs of congruent triangles. From this, we can see that the
area of our original triangle is half the area of the large rectangle.


