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CHAPTER 5CHAPTER 5

Units of Area

The  area of a geometric figure is the number of square units
needed to cover the figure.

We learned in a previous lesson that the International System
of Units (SI) uses the metre as the base unit for measuring the
length of an object. To measure the area of an object, the
base unit is the square metre (m2). A square metre is a 
two-dimensional shape that has a length of 1 m and a width
of 1 m. Every two-dimensional figure has length and width—
these are the two dimensions.

The chart below shows the equivalents for units of linear
measurement.

length

width

c GOAL
Convert between units of area and determine the scale factor 
of two similar figures.

Learn about the Math

area
the number of square
units needed to cover
a geometric figure

1 km (kilometre) 5 1000 m (metres)

1 m 5 10 dm (decimetres)

1 dm 5 10 cm (centimetres)

1 cm 5 10 mm (millimetres)

Recall from a previous lesson that this chart can be used to
convert from one unit of measurement to another, using the
following rules:

• To change from a larger unit to a smaller unit, you multiply
by the conversion factor.

• To change from a smaller unit to a larger unit, you divide by
the conversion factor.

You will need

• a ruler
• centimetre grid

paper
• a protractor
• a calculator
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These same rules apply for the conversion of units of area,
except when converting square units the linear measurement
conversion factor is used twice.

1 km2 (square kilometre) 5 10002 or 1 000 000 m2 (square metres)

1 m2 5 102 or 100 dm2 (square decimetres)

1 dm2 5 102 or 100 cm2 (square centimetres)

1 cm2 5 102 or 100 mm2 (square millimetres)

For example, to change 2 km2 into square metres, you would
follow these steps:

1. First, determine whether you need to multiply or divide.
Kilometres are a larger unit than metres; therefore, you will
multiply by the conversion factor.

2. There are 1000 m in 1 km, which means you need to multiply
by 10002.

Solution: 2 3 1000 3 1000 5 2 000 000 m2

It is necessary to multiply by 10002 (or 1000 two times), when
working with square units, because you start with 2 km2. This is
the same as 2 km 3 km. You want both of these km symbols to
cancel out and be replaced with m 3 m or m2. To do this, you
must use the conversion factor twice, as shown below.

3 3 5 2 000 000 m 3 m 

5 2 000 000 m2

Unit conversions are sometimes used when drawing scale
models. If one geometric figure is a scale model of another, the
figures are called  similar figures.  Matching sides and angles of
similar figures are called  corresponding sides and
corresponding angles.  Figures are similar if their corresponding
angles are congruent and the lengths of their corresponding sides
have equal ratios. The ratio of corresponding side lengths is
called the  scale factor of the figures and is represented by the
letter k.

For similar figures, if the ratio of the side lengths of one of the
figures to the other is k, then the ratio of the area of the first 

1000 m
1 km

 
1000 m

1km
 

2 km 3 km
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similar figures 
figures that have the
same shape, but not
necessarily the same
size; corresponding
angles are congruent
and corresponding
sides are in the same
ratio

corresponding
sides 
matching sides on
similar figures

corresponding
angles
matching angles on
similar figures

scale factor 
the ratio used to
enlarge or reduce
similar figures,
represented by the
letter k
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figure to the second is k2. For example, a rectangle with dimensions 10 cm
by 20 cm has an area of 200 cm2. If the side lengths of the rectangle are each
doubled, then the dimensions are 20 cm by 40 cm, and the area is 800 cm2.
The area of the new rectangle is 4 times (or the square of the scale factor) the
area of the original rectangle. If each dimension of the original rectangle had
been multiplied by 3, the area of the new rectangle would be 32, or 9, times
the area of the original rectangle.

Maggie has drawn a pentagon on a sheet of graph paper. She wants to
reduce it onto a smaller sheet of paper.

? How can Maggie draw a similar pentagon 
with smaller dimensions?

A. Sketch a pentagon on a sheet of centimetre graph paper,
making every side 6 cm long.
Label each vertex with a letter, A to E.

B. Estimate the area of your pentagon in square centimetres,
using the squares on centimetre grid paper as a guide.

C. Convert your estimate into square millimetres.

D. Subtract 12 mm from the length of each side, then draw
another pentagon with the new dimensions.
Label each vertex of this new pentagon with a letter, F to J.

E. Use a protractor to measure the angles in your pentagons.
What do you notice about their measures?
What type of figures are these two pentagons?

F. List the pairs of corresponding angles.

G. List the pairs of corresponding sides.

H. What is the scale factor for these two figures?

I. How does the area of the larger figure compare to the area
of the smaller figure?

Reflecting

1. What steps would you follow to convert a measure from
square metres to square kilometres?

2. How can you determine if two figures are similar figures?

3. What is a scale factor?
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Example 1: Converting units of area

Convert 85 000 cm2 to square metres.

Qi’s Solution

First, determine whether you need to multiply or divide. Centimetres 
are a smaller unit than metres; therefore, I need to divide by the 
conversion factor.

1 cm is of a metre, which means I need to divide by 100.

Since we are working with units of area, we will divide by 100 twice.

85 000 4 100 4 100 5 8.5 

So 85 000 cm2 equals 8.5 m2.

1
100

Work with the Math

Example 2: Determining the scale factor of two similar figures

Find the scale factor of these two similar figures.

Rectangle 1:

Length: 4 cm
Width: 5 cm

Rectangle 2:

Length: 6 cm
Width: 7.5 cm

Tom’s Solution

I can determine the scale factor for two similar figures by finding the ratio 
of corresponding side lengths. The ratio of the length of rectangle 2 to the 

length of rectangle 1 is , or 1.5. I also check that the ratio of the widths is 1.5: 

5 1.5. The scale factor of these two figures is 1.5.7.5
5

6
4



B Practising
6. Convert each of the following units 

of area.

a) 4 500 000 m2 5 km2

b) 4 m2 5 cm2

c) 8 m2 5 mm2

d) 700 mm2 5 cm2

e) 2 m2 5 mm2

f ) 60 000 cm2 5 m2

7. Determine the scale factor for each
pair of similar figures.

a) Triangle 1:
Side lengths: 3 cm
Angle measures: 60°

Triangle 2:
Side lengths: 9 cm
Angle measures: 60°

b) Rectangle 1:
Base: 24 cm
Height: 12 cm

Rectangle 2:
Base: 6 cm
Height: 3 cm

c) Pentagon 1:
Side lengths: 5 m
Angle measures: 108°

Pentagon 2:
Side lengths: 20 m
Angle measures: 108°
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A Checking
4. Convert 11 cm2 to square millimetres.

5. Use a ruler to measure these two
similar figures and determine the scale
factor.

8. Tell whether you would multiply or
divide to convert each of the following
units of area.

a) square centimetres to square
millimetres

b) square kilometres to square metres
c) square metres to square millimetres
d) square millimetres to square

centimetres
e) square centimetres to square

kilometres
f ) square millimetres to square metres

9. Name each pair of corresponding
sides and corresponding angles for
the following pairs of similar figures.

a)

C Extending
10. For each pair of figures in question 7,

write a statement that compares the
area of the two figures.

b)

A

A

B D

E G

HF

C

B C

D

E F


