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1 of 23 – Welcome
Welcome to this session on constructing geometric diagrams, models and shapes. By the end of this session you will be able to:
· Understand the difference between geometric shapes
· Distinguish between the dimensions       
· Classify 2D and 3D shapes according to their characteristics
· Identify tessellations and symmetry in the world
2 of 23 – Geometry
Geometry is a branch of mathematics that is concerned with the properties of points, lines, angles, shapes, surfaces and space.
Plane geometry deals with constructions on 2 dimensions.
Solid geometry deals with constructions on 3 dimensions.
3 of 23 – Probability in every day life
Using the following words, fill in the blanks in the statement below:
Mathematics, 2, plane, solid, geometry.
Blank is a branch of blank that consists of 2 categories. Blank, which deals with construction on blank dimensions. Blank, which deals with construction on 3 dimensions.
Answer: The correct answer is:
Geometry is a branch of mathematics that consists of 2 categories. Plane, which deals with construction on 2 dimensions. Solid, which deals with construction on 3 dimensions.
4 of 23 – Dimensions
· Point: A point has no dimensions. It is shown by a dot in order to show its location in space
· Line:   A line is a collection of points. It has length but no height or width. It is one-dimensional
· Plane: Plane are flat surfaces. They have length and width but not height. They are two-dimensional
· Solids: Solids consist of length, width and height. They are three-dimensional shapes
5 of 23 – Lines
In geometry, lines are used in order to construct geometric shapes and models.
Line segments - while a line extends forever, a line segment has specific endpoints. 
Parallel lines are the lines that never meet, no matter how far they are extended.
Intersecting lines - the lines that meet in shapes or space are called intersecting.
6 of 23 – Question 2
Which term matches each of the following descriptions?
a. Lines that never meet, no matter how far they are extended
b. A line with specific endpoints
c. Lines which meet in space
Answer: The correct answers are:
a. Lines that never meet, no matter how far they are extended – Parallel
b. A line with specific endpoints – Line segment
c. Lines which meet in space – Intersecting
7 of 23 – Classification of 2-dimensional shapes
2-dimensional, shortened to 2D, shapes are described using the following terms:
· Vertices, or singular vertex - A vertex is the point where 2 lines meet; it is the corner
· Edges - An edge is the line between 2 vertices
· Angles – An angle is the space between two lines diverging from a vertex
8 of 23 – Angles
Angles are measured in degrees. 
These are the different types of angles:
· Acute angle which is less than 90° 
· Right angle which is equal to 90° 
· Obtuse angle which is between 90° and 180° 
· Straight angle which is equal to 180° 
· Reflex angle which is between 180° and 360° 
· Complete angle which is equal to 360°
9 of 23 – Question 2
What is the angle of a corner of a rectangle? Select all that apply:
a. An obtuse angle
b. 90 degrees
c. A right angle
d. 60 degrees
Answer: The correct answers are:
b. 90 degrees.
c. A right angle.
10 of 23 – Quadrilaterals
Quadrilaterals are 2-dimensional shapes with 4 sides.
The most common quadrilaterals are listed below:
· The Square with 4 equal sides and 4 equal angles
· The Rhombus with 4 sides equal, parallel opposite sides and equal opposite angles – resembles a square, with 2 opposite angles greater than 90 degrees and the other 2 opposite angles less than 90 degrees
· The Rectangle with opposite sides equal and 4 right angles
· The parallelogram with parallel and equal opposite sides – like a rhombus, but 2 opposite sides are longer than the other 2
· The trapezium has a parallel pair of opposite sides, one of which is longer than the other
· A kite has 2 equal pairs of adjacent sides
11 of 23 – Question 4
Which quadrilaterals have all opposite sides parallel and all right angles? 
· The square
· The square and the rectangle
· The square and the parallelogram
· The parallelogram and the rectangle
Answer: The correct answer is:
· The square and the rectangle
12 of 23 – Triangles
Triangles are 2-dimensional shapes with 3 sides.
The different types of triangles are listed below:
· The Equilateral with 3 equal sides and 3 equal angles
· The Isosceles with 2 equal sides and 2 equal angles
· The Right-angled with one right angle
· and the Scalene with no equal sides and no equal angles
13 of 23 – Question 5
Match the type of triangle with its description:
Equilateral, isosceles, right-angled, scalene.
· No equal sides, no equal angles
· 3 equal sides, 3 equal angles
· 2 equal sides, 2 equal angles
· 1 right angle
Answer: The correct answers are:
· No equal sides, no equal angles - scalene
· 3 equal sides, 3 equal angles - equilateral
· 2 equal sides, 2 equal angles - isosceles
· 1 right angle – right-angled
14 of 23 – Polygons
Polygons are 2-dimensional shapes with straight sides. Regular polygons have all their sides and angles equal to each other. Irregular polygons have different sides and angles.
The different types of polygons are listed below:
· The Regular Pentagon with 5 equal sides and 5 equal angles
· The Regular Hexagon with 6 equal sides and 6 equal angles
· The Regular Heptagon with 7 equal sides and 7 equal angles
· and the Regular Octagon with 8 equal sides and 8 equal angles
15 of 23 – Circles
A circle is a 2-dimensional shape, where the edge is always the same distance from the centre of the shape.
Circles consist of:
· The Diameter which is the distance from one side of the circle to the other, through its centre
· The Radius which is the distance from the centre of the circle to the edge
· and the Circumference which is the distance around the edge of the circle (circular perimeter)
A semi-circle is half a circle, cut across the diameter.
16 of 23 – Question 6
Name the following 2D shapes:
a. 7 equal sides, 7 equal angles
b. opposite sides equal and 4 right angles
c. 1 side, no angles
d. 3 sides, one of the angles is 90 degrees
e. 5 regular sides
Answer: The correct answers are:
a. 7 equal sides, 7 equal angles – regular heptagon
b. Opposite sides equal and 4 right angles – rectangle
c. 1 side, no angles - circle
d. 3 sides, one of the angles is 90 degrees – right-angled triangle
e. 5 regular sides – regular pentagon
17 of 23 – Tessellations
Tessellations are 2-dimensional shapes that fit together without overlapping or leaving any gaps.
The only regular polygons that tessellate are equilateral triangles, squares and hexagons.
A combination of different shapes can also be used in order to form a tessellation.
18 of 23 – Symmetry
Symmetry characterises a shape when it can become exactly like another if you fold it, flip it or turn it.
Line of symmetry is the line that can be drawn on a shape and it will divide it in such a way that when the shape is folded across the line, the 2 halves will match perfectly.
A shape can have 1 or more lines of symmetry or no symmetry.
19 of 23 – Symmetry in maths, nature and the arts
Watch this video presenting symmetry in maths, nature and art.
20 of 23 – Classification of 3-dimensional shapes
3-dimensional, shortened to 3D, shapes are described using the following:
Vertices, or singular vertex - A vertex is the point where 2 lines meet; it is the corner.
Edges - An edge is the line between 2 vertices.
Angles - The space between two lines diverging from a vertex.
Faces - The surfaces of 3D objects.
21 of 23 – 3-dimensional shapes
The 3-dimensional shapes and their characteristics are listed below:
· The Cube with 6 equal edges, 6 square faces and right angles
· The Cuboid with 6 rectangular faces and right angles
· The Pyramid with straight-sided shape base and triangle shaped faces
· The Cylinder with flat top and base that is usually circular and curved side
· and the Sphere with no edges, no vertices and no faces. Any point on the surface of the sphere is always the same distance from the centre of the shape.
22 of 23 – Question 7
Name the following 3D shapes:
a. 6 equal edges, 6 square faces and right angles 
b. 6 rectangular faces and right angles
c. no edges, no vertices and no faces
d. flat top and base that is usually circular and curved side
e. straight-sided shape base and triangle shaped faces 
Answer: The correct answers are:
a. 6 equal edges, 6 square faces and right angles - cube
b. 6 rectangular faces and right angles - cuboid
c. no edges, no vertices and no faces - sphere
d. flat top and base that is usually circular and curved side - cylinder
e. straight-sided shape base and triangle shaped faces - pyramid
23 of 23 – End
Well done, you have completed this session on constructing geometric diagrams, models and shapes.
You should now be able to:
· Understand the difference between geometric shapes
· Distinguish between the dimensions
· Classify 2D and 3D shapes according to their characteristics
· Identify tessellations and symmetry in the world
If you are unsure or have any questions about any of these topics, make a note and speak to your tutor for more help.

