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MODULE 3: Spaces in the

Unit 2  Shapes

2.1  Common 2-D and 3-D Shapes
The objectives of this section are to

• reinforce knowledge of common 2-D and 3-D shapes.

You should already be familiar with many of the 2-D shapes shown here:

Environment

4 equal sides and
4 right angles

One pair of opposite
sides parallel

NAME ILLUSTRATION NOTES

Circle Symmetric about any diameter

Triangle 3 straight sides

Equilateral Triangle

Isosceles Triangle

Right-angled Triangle One angle = °90

Quadrilateral 4 straight sides

Square

Rectangle

Rhombus

Trapezium

3 equal sides and
3 equal angles ( = °60 )

2 equal sides and
2 equal angles

Opposite sides equal and
4 right angles

4 equal sides; opposite sides
parallel
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Parallelogram

Kite

NAME ILLUSTRATION         NOTES

Pentagon 5 sides (equal if regular)

Hexagon 6 sides (equal if regular)

Octagon 8 sides (equal if regular)

Cube

Cuboid

Cylinder  Circular base

Sphere

Pyramid

Prism

Tetrahedron  All four faces are triangular

Note that a square is a special case of a rectangle, as it satisfies the definition;
similarly, both a square and a rectangle are special cases of a parallelogram, etc.

Faces are combination of
rectangles (and squares);
all angles right angles

All side lengths equal
(square faces), and
all angles right angles

Cross-section remains
the same throughout

All slant edges are
equal in length in
a right pyramid

All points on surface
equidistant from centre

Two pairs of adjacent
sides equal

Both pairs of opposite
sides equal and parallel

Quadrilaterals (continued)

(square-based)

(triangular)
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Example 1

What is the name of the 2-D shape with 4 sides and with opposite angles equal?

Solution

The shape has to be a parallelogram.

(Note: this shape can also be a square, rhombus
or rectangle as these are all special cases of a
parallelogram.)

Example 2

Draw accurately:

(a) a rhombus with sides of length 4 cm and one angle 120 °,

(b) a kite with sides of length 3 cm and 4 cm, and smallest angle 60 °.  Measure
the size of each of the other angles.

Solution

(a)

(b) Note that the smallest angle, 60 °, must be between the two longest sides.

The other angles are approximately  108 °,  108 °  and  84 °.

2.1
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Exercises
1. What could be the name of the 2-dimensional shape with 4 sides, which has

all angles of equal sizes?

2. What is the name of a 6-sided, 2-dimensional shape which has sides of
equal lengths?

3. Draw a parallelogram with sides of lengths 3 cm and 4 cm and with
smallest angle equal to 60 °.

4. Can a 4-sided, 2-dimensional shape have 4 sides of equal lengths, and not
be a square?

5. Can a 4-sided, 2-dimensional shape have 4 angles of equal size, and not be
a square?

6. Name all possible 4-sided, 2-dimensional shapes that have at least 2 sides
of equal lengths.

7. Name all possible 4-sided, 2-dimensional shapes that have at most 2 sides
of equal lengths.

2.2 Angle Properties of Polygons
The objective of this section is to

• understand how to calculate the size of interior and exterior angles for
different regular polygons.

The following diagram shows a regular hexagon:

The angles marked         are the
interior angles of
the hexagon.

The angles marked    are

the exterior angles of the
hexagon.

2.1
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In a regular polygon the sides are all the same length and the interior angles are all
the same size.

Note that, for any polygon:

               interior angle +  exterior angle = °180 .

Since the interior angles of a regular polygon are all the same size, it follows that
the exterior angles are also equal to one another.

One complete turn of the hexagon above will rotate any one exterior angle to each
of the others in turn, which illustrates the following result:

The exterior angles of any polygon add up to  360 °.

Example 1

Calculate the sizes of the interior and the exterior angles of a regular hexagon.
Hence determine the sum of the interior angles.

Solution

The exterior angles of a regular hexagon are all equal, as shown in the previous
diagram.

Therefore the exterior angle of a regular hexagon =
360

6
°

= 60 °

So the interior angle of a regular hexagon = 180 60° − °

=  120 °

The sum of the interior angles = 6 120× °

= 720 °

Example 2

The exterior angle of a regular polygon is  40 ° .

Calculate:

(a) the size of the interior angle,

(b) the number of sides of the polygon.
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Solution

(a) Interior angle +  exterior angle  =  180 °

Interior angle = 180 40° − °

= 140 °

(b) The number of sides can be determined by dividing  360 °  by the size of
the exterior angles, giving

360
40

= 9

so the polygon has  9  sides.

In a regular polygon:

exterior angle =
360 °

the number of sides

number of sides =
360 °

exterior angle

Exercises
1. Calculate the size of the exterior angles of a regular polygon which has

interior angles of:

(a) 150 °

(b) 175 °

(c) 162 °

(d) 174 °

2. Calculate the sizes of the exterior and interior angles of:

(a) a regular octagon,

(b) a regular decagon.

3. (a) Calculate the size of the interior angles of a regular 12-sided polygon.

(b) What is the sum of the interior angles of a regular 12-sided polygon?

2.2
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4. (a) What is the size of the interior angle of a regular 20-sided polygon?

(b) What is the sum of the interior angles of a regular 20-sided polygon?

5. Calculate the size of the exterior angle of a regular pentagon.

6. The size of the exterior angle of a regular polygon is 12 °.  How many sides
does this polygon have?

7. Calculate the number of sides of a regular polygon with interior angles of:

(a) (i)     150 ° (ii) 175 °

(iii)   162 ° (iv)    174 °

(b) Show why it is impossible for a regular polygon to have an interior
angle of 123 ° .

8. (a) Complete the following table for regular polygons.  Note that many of
the missing values can be found in the examples and earlier exercises
for this unit.

(b) Describe an alternative way to calculate the sum of the interior angles
of a regular polygon.

(c) Draw and measure the angles in some irregular polygons.  Which of
the results in the table are also true for irregular polygons?

2.2

Number Exterior Interior Sum of Interior
of Sides Angles Angles Angles

4 90 °

5

6

7

8

9

10

12



Module 3: Spaces in the Environment

8CCSLC CXC

9. The exterior angle of a regular polygon is  4 ° .

(a) How many sides does the polygon have?

(b) What is the sum of the interior angles of the polygon?

10. A regular polygon has  n  sides.

(a) Explain why the exterior angles of the polygon are of size 
360 °

n
.

(b) Explain why the interior angles of the polygon are 180
360

° −
°

n
.

(c) Write an expression for the sum of the interior angles.

2.3 Quadrilaterals
The objectives of this section are to

• recognise different types of quadrilateral and their properties.

Some quadrilaterals are listed here, along with their properties:

2.2

Quadrilateral Properties

Rectangle 4 right angles and opposite

Square 4 right angles and 4 equal sides

Parallelogram Two pairs of parallel sides and

Rhombus Parallelogram with 4 equal sides

Trapezium Two sides are parallel

Kite Two pairs of adjacent sides
of the same length

opposite sides equal

sides equal
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Example 1

List the quadrilaterals that have four sides all of the same length.

Solution

Square  and  rhombus.

Example 2

List the quadrilaterals that do not have two pairs of parallel sides.

Solution

Kite  and  trapezium.

Example 3

Which quadrilaterals have diagonals that are perpendicular to one another?

Solution

The square, rhombus and  kite have diagonals that cross at right angles.

Exercises
1. Which quadrilaterals have diagonals that are the same length?

2. (a) Which quadrilaterals have exactly two lines of symmetry?

(b) Draw diagrams to show these lines of symmetry.

3. Which quadrilaterals have rotational symmetry of order 2 ?

4. (a) Which quadrilaterals can have exactly one line of symmetry?

(b) Draw diagrams to show them and the line of symmetry.

5. Name each of the following quadrilaterals:

(a) (b)

2.3
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(c) (d)

(e) (f)

6. Which quadrilaterals have diagonals that are not equal in length?

7. A quadrilateral has four sides of the same length.  Copy and complete the
following sentences:

(a) The quadrilateral must be a  ....................  .

(b) The quadrilateral could be a  ....................    if  ....................  .

8. (a) Which quadrilaterals have more than one line of symmetry?

(b) Draw diagrams to show them and their lines of symmetry.

(c) Which quadrilaterals have rotational symmetry of order greater
than 1 ?

List these quadrilaterals and state the order of their rotational
symmetry.

2.3
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9. The following flow chart can be used to identify quadrilaterals:

Which type of quadrilateral arrives at each of the outputs, A to G ?

10. The following flow chart can be used to classify quadrilaterals, but some
question boxes are empty.  Copy and complete the flow chart.

2.3
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NO

START

NO
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 LENGTH
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SQUARE PARALLELOGRAM

NO
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