Maths Level 1 – 2D Shapes
1 of 20 – Welcome
Welcome to this session on 2D shapes.

By the end of this session you should be able to:
· Identify regular and irregular polygons
· Describe the characteristics of 2D shapes
2 of 20 – Dimensions
A dimension is a measurement in one direction.

The number of dimensions is how many values are needed to locate points on a shape.

For example:
· A point has no dimensions, only position
· A line has 1 dimension
· A square has 2 dimensions
· A cube has 3 dimensions

In this session we will be learning about 2-dimensional shapes, also called 2D shapes.

Watch the following video to learn more about dimensions:
Dimensions
3 of 20 – Polygons
A polygon is any 2D shape with straight sides.

A regular polygon has all sides equal and all angles equal. If this is not true, it is an irregular polygon.

Watch the following video to learn about the most common polygons, you may wish to take notes, as you will be tested on this knowledge in the following sections:
What is a Polygon?
4 of 20 – Question 1
What is the name of the polygon which has three sides?
A. Quadrilateral
B. Hexagon
C. Triangle
D. Octagon

The correct answer is C, triangle.
5 of 20 – Question 2
Which six-sided polygon forms the shape of a honeycomb?
A. Nonagon
B. Hexagon
C. Triangle
D. Octagon

The correct answer is B, hexagon.
6 of 20 – Question 3
Consider a mirror which has 7 equal edges. Which polygon forms the shape of the mirror?
A. Quadrilateral
B. Hexagon
C. Triangle
D. Heptagon

The correct answer is D, heptagon.
7 of 20 – Question 4
The headquarters building of the United States Department of Defense is a made up of five equal sides connected together. What polygon forms the shape of this building?
A. Quadrilateral
B. Pentagon
C. Decagon
D. Heptagon

The correct answer is B, pentagon.
8 of 20 – Question 5
Which of the following are irregular polygons?

Choose all that apply:
A. A triangle with equal sides
B. A quadrilateral with unequal sides
C. A twelve-sided shape with equal sides
D. A decagon with equal sides
E. An octagon where four sides are longer than the other four
F. A nine-sided shape with unequal sides

The correct answers are B, E and F, a quadrilateral with unequal sides, an octagon where four sides are longer than the other four and a nine-sided shape with unequal sides.
9 of 20 – Properties of 2D shapes
We can describe 2D shapes according to their properties. Shape properties allow us to tell shapes apart.

These properties include:
· Side lengths
· Angles
· Parallel sides
· Line symmetry
· Rotational symmetry
10 of 20 – Side length
Let’s look at how we can tell shapes apart just by looking at their side lengths.

Examples:

Rectangle
The opposite sides to each other have the same length – there are 2 pairs of sides which have the same length.

Square
All four sides are the same length.
11 of 20 – Angles
Let’s look at how we can tell shapes apart by looking at their angles.

Examples:

Rectangle
All four interior angles are right angles. All four angles inside a rectangle are the same size.

Parallelogram
A parallelogram has two pairs of opposite interior angles that are the same.
12 of 20 – Parallel sides  
Parallel lines are lines that will never cross, no matter how much you extend them. Let’s look at how we can tell shapes apart by looking at their parallel sides.

Examples:

Trapezium
A trapezium has one pair of parallel sides.

Parallelogram
A parallelogram has two pairs of parallel sides.
13 of 20 – Line symmetry
A line of symmetry is sometimes called a mirror line, because if you place a mirror along it, the shape looks exactly the same as the original.

Watch the following video to learn more about line symmetry:
What Are Lines of Symmetry?
14 of 20 – Line symmetry
Let’s look at how we can tell shapes apart by looking at their line symmetry.

Examples:

Kite
A kite has one line of symmetry. If you were to place a line vertically down the centre of a kite, it looks the same on both sides.

Rhombus
A rhombus (a parallelogram with four equal sides and opposite equal angles) has two lines of symmetry. If you were to place a vertical line down the centre of a rhombus, it would look the same on both sides. Also, if you were to place a horizontal line across the centre, it would look the same on both sides too.
15 of 20 – Rotational symmetry
Rotational symmetry refers to how many times can you turn a shape, so it looks exactly like it did in its original position.

Watch the following video to learn more about rotational symmetry:
Order of Rotational Symmetry
16 of 20 – Rotational symmetry
Let’s look at how we can tell shapes apart by looking at their rotational symmetry.

Examples:

Equilateral triangle
We can turn an equilateral triangle (a triangle which has three equal sides) 3 times before we get back to the original position and it will look exactly the same. An equilateral triangle has a rotation symmetry of order 3.

Isosceles triangle
An isosceles triangle (a triangle with only two equal sides) has no rotational symmetry. We can turn it, but it’s not until we have done one whole turn that we get back to where we started.
17 of 20 – Question 6
Which of the following are characteristics of a rectangle? 

Choose all that apply:
A. All four sides are the same length
B. There are two sets of parallel sides
C. All the interior angles are the same
D. There are three lines of symmetry

The correct answers are B and C, there are two sets of parallel sides and all the interior angles are the same.
18 of 20 – Question 7
Which of the following are characteristics of a parallelogram? 

Choose all that apply:
A. There are two pairs of sides which have the same length
B. It has a rotational symmetry of order 5
C. There are two pairs of parallel sides
D. There are two pairs of equal angles

The correct answers are A, C and D, there are two pairs of sides which have the same length, there are two pairs of parallel sides and there are two pairs of equal angles.
19 of 20 – Question 8
Which of the following are characteristics of an equilateral triangle? 

Choose all that apply:
A. There are three sides of equal length
B. It has a rotational symmetry of order 3
C. There are two pairs of parallel sides
D. There are three angles that are the same

The correct answers are A, B and D, there are three sides of equal length, it has a rotational symmetry of order 3 and there are three angles that are the same.
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Well done. You have completed this session on 2D shapes.

You should now be able to:
· Identify regular and irregular polygons
· Describe the characteristics of 2D shapes

If you are unsure or have any questions about any of these topics, make a note and speak to your tutor for more help.

