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Area & perimeter

Non– polygons

2D shapes can be classified into two main groups. These can be subdivided into further
groups as shown below.

Non-Polygons
Polygons
Triangles

Quadrilaterals

Other polygons

Non– polygons

Congruent
side

Congruent shapes are identical in shape and size.
The sides of a 2d shape are the line segments that connect its vertices.

Vertex/vertices
Symmetrical
rotation
translation
Regular
irregular
parallel

A corner or a point. This word is used for 2d and 3d shapes.
Both sides of an image are exactly the same.
When a shape turns.
When a shape slides into a new position.
A regular polygon has all sides of equal length and all angles equal.
A polygon which has sides and angles of different sizes. (see above)
Parallel lines are two lines that are always the same distance apart and
never touch.

perpendicular

perpendicular lines are at right angles to each other.

Non– polygons

diameter

The distance from one side of a circle to the other passing through the
centre. It is the longest chord of a circle.

Radius

The distance from the centre of a circle to its edge.

chord

A line that goes from one point to another on the circle’s circumference.

circumference

The distance around the outside edge of a circle.

Acute angles
Right angles
Obtuse angles
Straight line

Is
Is
Is
Is

Reflex angles

Is greater than 180o

Less than 90o
equal to exactly 90o
greater than 90o
equal to exactly 180o

Shapes with less than 3 sides, with some or all of the sides made up
of a curved line.
Name

Non– polygons

Circle

Properties





Semi-circle





all points are equal distance from
the origin (centre) to the circumference. This distance is the radius.
1 curved edge (not side)
Infinite lines of symmetry
2 edges: 1 straight and one curved
1 line of symmetry
= 180o

Misconceptions Key learning Areas for investigation
Circles have 1
side.

Circles have zero
(or arguably
infinite) sides
because a side is a
straight line
joining vertices.

Prove it!
A circle/semi-circle is not a
polygon.
A circle does not necessarily
have one side. You could argue
it was 0,1,2 or an infinite
number. So don’t ask!

Shapes with 3 or more sides, making a closed shape.
all sides on a polygon are straight.
All triangles have 3 straight sides. The angles on a triangle always equal 180o.

Polygons: triangles

Name

Properties

Isosceles
triangle



scalene
triangle



equilateral
triangle













at least 2 equal length sides
at least 2 equal sized angles
1 lines of symmetry
no equal length sides
no equal sized angles
no lines of symmetry

Misconceptions

Key learning

Areas for investigation

https://nrich.maths.org/2925
isosceles triangles
isosceles triangles
have to have 2
can have more than
equal sides or
2 equal sides. Investigating ways of drawing
angles.
triangles with different
angles.

all 3 equal length sides,
therefore all angles are the same.
An equilateral
An equilateral
All 3 equal sized angles, therefore triangle cannot be
triangle is also an
All angles measure 60o
any other type of
isosceles triangle.
3 lines of symmetry
triangle.

Area of a triangle
investigation

Shapes with 4 sides. They have 4 vertices.
All angles in a quadrilateral add up to 360o.
Name

square

Properties


Polygons: quadrilaterals






Rectangle



(oblong)



Misconceptions

Key learning

type of rectangle
Is a regular
quadrilateral
4 right angles (90o)
therefore the Adjacent
(the only regular
sides are perpendicular
A square can only be
quadrilateral is a square)
classified
as
a
2 pairs of parallel lines
This is also a
square.
4 equal length sides
parallelogram, rectangle,
(congruent) therefore it
rhombus and kite.
also has equal length diIt is not a diamond!
agonals
4 right angles (90o)
Is an Irregular quadrilateral
Rectangles are regular
therefore the Adjacent
Can also be defined as a
because they are
sides are perpendicular
parallelogram with a rightcommonly seen.
2 pairs of parallel lines
angle.
Oblong is not a
2 pairs of lines of equal
It is not a rhombus or a
mathematical name for a
length (congruent)
kite.
rectangle.

Also know as an oblong.

Areas for investigation
How could you classify a
square?
Prove it!
A square is also a
rectangle...why?
https://nrich.maths.org/2398

Shapes with 4 sides. They have 4 vertices.
All angles in a quadrilateral add up to 360o.

Polygons: quadrilaterals

Name

Rhombus

Properties





4 sides have equal length
(congruent)
Opposite sides are parallel
Opposite angles are equal
(congruent)

Misconceptions

Key learning

Areas for investigation

Every rhombus is a
https://nrich.maths.org/504
parallelogram and a kite
This can be called a
diamond

A rhombus with right
angles is a square
A diamond IS Not a
shape!

Kite





2 pairs of equal adjacent
sides
diagonals are perpendicular

(chevron,
arrowhead)
parallelogram






2 pairs of parallel lines
Opposite sides are of equal
length (congruent)
Opposite angles are equal
(congruent)

https://nrich.maths.org/1058
There is only one
type of kite.

Squares and rhombuses
are also kites

A parallelogram with all
There is only one
equal sides, and all
type of shape called
equal right angles is a
a parallelogram.
square

https://nrich.maths.org/504

Shapes with 4 sides. They have 4 vertices.
All angles in a quadrilateral add up to 360o.

Polygons: quadrilaterals

Name

Properties

Trapezium



Only 1 pair of parallel lines

Trapezoid



No parallel sides

Misconceptions

Key learning

Areas for investigation
https://
nrich.maths.org/1058

Polygons: quadrilaterals

Areas for investigation
https://nrich.maths.org/2927 - classifying quadrilaterals challenge
https://nrich.maths.org/962 - Drawing quadrilaterals challenge
https://nrich.maths.org/6624 - Cyclic Quadrilaterals: drawing challenge
https://nrich.maths.org/6536 - Circles inside or around quadrilaterals
https://nrich.maths.org/1110 - Quadrilateral challenge using coordinates
https://nrich.maths.org/2872 - geoboard game making quadrilaterals
https://nrich.maths.org/2793 - Investigating shapes for a rabbit run

Shapes with 4 sides. They have 4 vertices.
All angles in a quadrilateral add up to 360o.

Shapes with 3 or more sides, making a closed shape.
all sides on a polygon are straight.
Children should be familiar with regular and irregular representations of polygons from Y1-Y6
Name

pentagon

Properties


Polygons





hexagon






Key Learning

5 sides
Pentagons can be
Sum of the interior angles = 540o This is regular, irregular,
because a pentagon can be split into 3 concave or convex.
triangles each with a sum of 180o
The interior angles of a regular pentagon
= 540o ÷ 5
6 sides
Hexagons can be
Sum of the interior angles = 720o This is regular, irregular,
because a hexagon can be split into 4
concave or convex.
o
triangles each with a sum of 180
The interior angles of a regular hexagon =
720o ÷ 6

Areas for investigation
How can you find the sum of
the interior angles using a
triangle?

Shapes with 3 or more sides, making a closed shape.
all sides on a polygon are straight.
Children should be familiar with regular and irregular representations of polygons from Y1-Y6
Name

Heptagon

Properties



Polygons



octagon






Key Learning

7 sides
Heptagons can be
Sum of the interior angles = 900o This is regular, irregular,
because a heptagon can be split into 5
concave or convex.
o
triangles each with a sum of 180
The interior angles of a regular hexagon =
900o ÷ 7
8 sides
octagons can be
Sum of the interior angles = 1080o This is regular, irregular,
because an octagon can be split into 6 concave or convex.
triangles each with a sum of 180o
The interior angles of a regular octagon =
1080o ÷ 8

Areas for investigation
How can you find the sum of
the interior angles using a
triangle?

Shapes with 3 or more sides, making a closed shape.
all sides on a polygon are straight.
Children should be familiar with regular and irregular representations of polygons from Y1-Y6
Name

nonagon

Properties


Polygons





decagon






Key Learning

Areas for investigation

9 sides
Nonagons can be
Sum of the interior angles = 1260o This is regular, irregular,
because a nonagon can be split into 7
concave or convex.
o
triangles each with a sum of 180
The interior angles of a regular nonagon =
1260o ÷ 9

Draw a regular nonagon.
Split it into 9 triangles.
Can you work out the angles
on each triangle?

10 sides
Decagons can be
Sum of the interior angles = 1440o This is regular, irregular,
because a decagon can be split into 8
concave or convex.
o
triangles each with a sum of 180
The interior angles of a regular nonagon =
1440o ÷ 10

Draw a regular decagon.
Split it into triangles. Can
you work out the angles on
each triangle?

Areas for investigation
https://nrich.maths.org/10368 - Draw the shape to match the clues

Polygons

https://nrich.maths.org/5568 - Reasoning about shape/explore similarities and differences
https://nrich.maths.org/86 - Making polygons systematically using a clock face
https://nrich.maths.org/1058 - Finding polygons on isometric paper
https://nrich.maths.org/11236 - Maxagon: drawing investigation (KS3)
https://nrich.maths.org/6886 - FS/KS1 - Identifying shapes investigation
https://nrich.maths.org/7192 - FS/KS1 - Rules for sorting shapes challenge
https://nrich.maths.org/9925 - FS/KS1 - Guess my shape game

Children should be taught to find the area of a parallelogram rather than just a
square or rectangle, before exploring more complex shapes.
Name

formula

Parallelograms Area = b x h
(therefore
squares, rhombus
& rectangles)

Area

triangle

Key Learning
if you turn a parallelogram
into a rectangle, then the
left over triangles are
congruent.

Areas for investigation
https://nrich.maths.org/48
https://nrich.maths.org/1045
https://nrich.maths.org/10344
https://nrich.maths.org/7280

Area = B x H
2

https://nrich.maths.org/52
https://nrich.maths.org/2132

kite

Area = d x d
2

trapezium

Area = a + b H
2

If the diagonals are not
given, Pythagoras is
used. (E. Grasper
challenge)

Children should be taught to find the perimeter of a parallelogram rather
than just a square or rectangle, before exploring more complex shapes, including composite
rectilinear shapes..

Perimeter

Name

formula

Misconceptions

Areas for investigation

Parallelograms perimeter = 2(a+b)

https://nrich.maths.org/1045

(therefore
squares, kites &
rectangles)

https://nrich.maths.org/1880
https://nrich.maths.org/10333

Triangles

perimeter = a+b+c

Rhombus

Perimeter = 4a

trapezium

Perimeter = a+b+c+D
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volume

3d shapes can be split into polyhedrons and non- polyhedrons.

Non– polygons

Polyhedrons: 3d shapes where all the faces are made of polygons.
Non-polyhedrons: 3d shapes where not all the faces are made of polygons.

prisms

Other polyhedrons

cones

pyramids

cylinders

spheres

tetrahedron

Non– polygons

base
edge
Face
net
Cross section
vertex (vertices)
convex
concave

The solid surface an object or shape stands on. The top is also called a
base if it is parallel to the bottom!
An edge is where two faces on a 3D shape meet.
The surface of a solid shape.
A pattern that can be cut and folded to make a 3D shape.
The exposed shape/surface when you make a cut through a 3d shape.
A corner or a point. This word is used for 2d and 3d shapes.
Having a shape or line Curved like the exterior of a sphere.
Having a shape or line curved like the interior of a sphere.

A 3d shape whose faces are all polygons.

prism
pyramid

A polyhedron that has two parallel, congruent bases made up of polygons.
A polyhedron that has one base made up of a polygon. All other faces are
triangles. (there is a vast array inc. squared based pyramids, hexagonal based
pyramids etc.)

tetrahedron

Also known as a triangular pyramid. It has a triangular base and three
triangles on the side closing to a point (vertex).

Non– polygons

Polyhedron

three-dimensional shapes having length, width (or breadth) and height.

Name

Sphere

properties


3d shapes: polyhedrons



Cylinder





cuboid






cube






Key learning

Areas for investigation

has one curved face
Not a polyhedron
Two parallel, congruent bases that are
circles
Not a polyhedron

https://nrich.maths.org/7530 (EG
in KS2)

Is a polyhedron
12 edges
8 corners
6 faces

https://nrich.maths.org/4920

Is a polyhedron
12 edges
8 corners
6 faces all made up of squares

https://nrich.maths.org/233 (KS1)

https://nrich.maths.org/4919
https://nrich.maths.org/41
https://nrich.maths.org/57

A cube is a type of https://nrich.maths.org/42 (KS1)
cuboid.
https://nrich.maths.org/1140 (KS2)

three-dimensional shapes having length, width (or breadth) and height.

Name

Pyramid

properties


3D shapes



prism




cone






A polyhedron that has one base made up of
any polygon.
All other faces are triangles.

Key learning

Areas for investigation
https://nrich.maths.org/5809
https://nrich.maths.org/672

Is a polyhedron
Any cross section creates a congruent
version of itself
Any cross section creates a similar version
of itself; it will vary in size.
Not a polyhedron
Base is a circle with a surface that
comes to a point called a vertex.

https://nrich.maths.org/2156

3D shapes

Areas for investigation
https://nrich.maths.org/2156 - Exploring visualisation and what happens when you take a cross
section of a 3D Shape
https://nrich.maths.org/2350 - KS1 - shadow guessing game
https://nrich.maths.org/1148 - KS1 and KS2 - investigation cubes
https://nrich.maths.org/7473 - Activity aimed at early graspers
https://nrich.maths.org/2343 - cube building investigation
https://nrich.maths.org/6307 - investigating nets
https://nrich.maths.org/5943 - triangular faces investigation

Analysis of previous learning has indicated that a unified approach to the teaching of
geometry should aid children’s understanding.
One of the biggest barriers to success in geometry is having a clear and deep
understanding of terminology. the intention of this document is to streamline the
teaching of geometry - clarifying misconceptions - so that the language and methods
used is consistent throughout all year groups.
It also provides a variety of investigations to help support the teaching of geometry,
so that children become confident in applying their knowledge to a range of contexts.

