Maths Level 1 – 3D Shapes
1 of 18 – Welcome
Welcome to this session on 3D shapes.

By the end of this session you should be able to:
· Distinguish between polyhedron and non-polyhedron solids
· Identify platonic solids, prisms and pyramids
· Describe the characteristics of 3D shapes in terms of faces, edges and vertices
2 of 18 – 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 3-dimensional shapes, also called 3D shapes.

Watch the following video to learn more about dimensions:
Dimensions
3 of 18 – Properties of 3D shapes
A three-dimensional or 3D shape has three dimensions: length, width and height. 3D shapes are also known as solid shapes.

Most 3D shapes have faces, edges and vertices.

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:
Edges, Faces and Vertices
4 of 18 – Question 1
Match these key words; face, edge and vertex, to the descriptions below:
1. Where two faces meet
2. Where three or more faces meet
3. Flat surface of a solid

The correct answers are:
A face is a flat surface of a solid.
An edge is where two faces meet.
A vertex is where three or more faces meet.
5 of 18 – Types of 3D shapes
There are many different types of 3D shapes. In this sessions we will be learning about:
· Polyhedron solids
· Non-polyhedron solids
· Platonic solids
· Prisms
· Pyramids
6 of 18 – Types of 3D shapes
There are two main types of 3D shapes:

Polyhedrons
A polyhedron is a solid with flat faces. Each face is a polygon (a flat shape with straight sides). An example of a polyhedron is a cube.

Non-Polyhedrons
A solid is a non-polyhedron if any face is not flat. An example of a non-polyhedron is a sphere.
7 of 18 – Question 2
Which of the following solids are polyhedrons?
A. A 20-faced solid with triangular faces
B. A cone
C. A 26-faced solid with a mix of triangular and square faces
D. An 8-faced solid with triangular faces
E. A 6-faced solid which a pentagon bottom and five triangular faces all meeting to a point
F. A cylinder
G. A donut shape

The correct answers are A, C, D and E, a 20-faced solid with triangular faces, a 26-faced solid with a mix of triangular and square faces, an 8-faced solid with triangular faces and a 6-faced solid which a pentagon bottom and five triangular faces all meeting to a point.
8 of 18 – Platonic solids
A platonic solid is a 3D shape where each face is the same regular polygon and where the same number of polygons meet at each vertex.

There are only five platonic solids:

Tetrahedron
3 triangles meet at each vertex

Cube
3 squares meet at each vertex

Octahedron
4 triangles meet at each vertex

Dodecahedron
3 pentagons meet at each vertex

Icosahedron
5 triangles meet at each vertex
9 of 18 – Prisms
Prisms have constant cross sections along the length so you could cut a slice anywhere in the shape and they would remain the same.

A prism always has:
· Identical ends
· Flat faces
· The same cross section all across its length

Watch the following video to learn more about prisms:
What is a prism?
10 of 18 – Question 3
Which of the following solids are prisms?

Choose all that apply:
A. A sphere
B. A 3D shape that has two hexagons as bases that run parallel to each other and six rectangular faces
C. A 3D shape that has two triangles as bases that run parallel to each other and three rectangular faces
D. A cuboid
E. A slightly slanted cuboid
F. A cone
G. A square based pyramid
H. A pentagonal pyramid

The correct answers are B, C, D and E, a 3D shape that has two hexagons as bases that run parallel to each other and six rectangular faces, a 3D shape that has two triangles as bases that run parallel to each other and three rectangular faces, a cuboid and a slightly slanted cuboid.
11 of 18– Pyramids
A pyramid is made by connecting a base to an apex.

Like a prism, a pyramid has the same shape cross section (moving from the base) but it becomes smaller and smaller along its length until it reaches a single point at the apex.
12 of 18 – Platonic solids
There are many types of pyramids, and they are named after the shape of their base:
· A triangular pyramid is a tetrahedron with 4 faces which are all triangles. It has 4 vertices and 6 edges.
· A square pyramid has 5 faces – the base is a square and the 4 side faces are triangles. It has 5 vertices and 8 edges.
· A pentagonal pyramid has 6 faces – the base is a pentagon and the 5 side faces are triangles. It has 6 vertices and 10 edges.
13 of 18 – Video
Watch the video below for a summary of polyhedron solids, non-polyhedron solids, platonic solids, prisms and pyramids:
Classifying 3D shapes
14 of 18 – Question 4
Which of the following are characteristics of a shape which has four triangle faces?

Choose all that apply:
A. It is a platonic solid
B. It is a triangular pyramid
C. It is a prism

The correct answers are A and B, it is a platonic solid and it is a triangular pyramid.
15 of 18 – Question 5
Which of the following are characteristics of a shape which has six square faces?

Choose all that apply:
A. It is a platonic solid
B. It is a cube
C. It is a cuboid
D. It is a prism

The correct answers are A, B and D, it is a platonic solid, it is a cube and it is a prism.
16 of 18 – Question 6
Which of the following are characteristics of a shape that has two triangles as bases that run parallel to each other and three rectangular faces.

Choose all that apply:
A. It has the same cross section all along its length
B. It is a non-polyhedron solid
C. It has 6 vertices
D. It is a prism

The correct answers are A, C and D, it has the same cross section all along its length, it has 6 vertices and it is a prism.
17 of 18 – Question 7
Match these key words; polyhedron, platonic solid, prism, non-polyhedron and pyramid, to the descriptions below:
1. Has identical ends, flat faces and the same cross section all along its length
2. Each face is the same regular polygon and the same number of polygons meet at each vertex
3. Has the same shape cross section, but it becomes smaller along its length until it reaches a single point at the apex
4. A solid with flat faces
5. A solid with any face that is not flat

The correct answers are:
A polyhedron is a solid with flat faces.
A platonic solid is where each face is the same regular polygon and the same number of polygons meet at each vertex.
A prism has identical ends, flat faces and the same cross section all along its length.
A non-polyhedron is a solid with any face that is not flat.
A pyramid has the same shape cross section, but it becomes smaller along its length until it reaches a single point at the apex.
18 of 18 – End
Well done. You have completed this session on 3D shapes.

You should now be able to:
· Distinguish between polyhedron and non-polyhedron solids
· Identify platonic solids, prisms and pyramids
· Describe the characteristics of 3D shapes in terms of faces, edges and vertices

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

