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Pupils should learn to: As outcomes, Year 7 pupils should, for example:
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GEOMETRY AND MEASURES Geometrical reasoning

Use, read and write, spelling correctly:
line segment, line… parallel, perpendicular… plane…
horizontal, vertical, diagonal… adjacent, opposite…
point, intersect, intersection… vertex, vertices… side…
angle, degree (°)… acute, obtuse, reflex… 
vertically opposite angles… base angles…

Use accurately the notation and labelling conventions for lines, 
angles and shapes.

Understand that a straight line can be considered to have infinite 
length and no measurable width, and that a line segment is of 
finite length, e.g. line segment AB has endpoints A and B.

Know that: 

•	 Two straight lines in a plane (a flat surface) can cross once or are 
parallel; if they cross, they are said to intersect, and the point at 
which they cross is an intersection.

•	 When two line segments meet at a point, the angle formed 
is the measure of rotation of one of the line segments to the 
other. The angle can be described as ∠DEF or D F or ∠E.

•	 A polygon is a 2-D or plane shape constructed from line 
segments enclosing a region. The line segments are called 
sides; the endpoints are called vertices. The polygon is named 
according to the number of its sides, vertices or angles: triangle, 
quadrilateral, pentagon… 

Know the labelling convention for:

•	 triangles – capital letters for the  
vertices (going round in order,  
clockwise or anticlockwise)  
and corresponding lower-case  
letters for each opposite side,  
the triangle then being  
described as ∆ABC;

•	 equal sides and parallel sides in diagrams.

Use accurately the vocabulary, notation 
and labelling conventions for lines, 
angles and shapes; distinguish between 
conventions, facts, definitions and derived 
properties

AB is parallel to DC, or AB//DC. 
AD is parallel to BC, or AD//BC.

AB = AC
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GEOMETRY AND MEASURES Geometrical reasoning

Use vocabulary from previous year and extend to:
corresponding angles, alternate angles…
supplementary, complementary…
interior angle, exterior angle… equidistant…
prove, proof…

Continue to use accurately the notation and labelling 
conventions for lines, angles and shapes.

Know that ∠DEF is an interior angle of ∆DEF and that 
∠GDF is an exterior angle of ∆DEF.

Know that:
•	 A pair of complementary angles has a sum of 90°. 
•	 A pair of supplementary angles has a sum of 180°.

Use vocabulary from previous years and extend to: 
convention, definition, derived property…

Distinguish between conventions, definitions and 
derived properties.

A convention is an agreed way of illustrating, notating 
or describing a situation. Conventions are arbitrary 
– alternatives could have been chosen. Examples of 
geometrical conventions are:
•	 the ways in which letters are used to label the angles 

and sides of a polygon;
•	 the use of arrows to show parallel lines;
•	 the agreement that anticlockwise is taken as the 

positive direction of rotation.

A definition is a minimum set of conditions needed to 
specify a geometrical term, such as the name of a shape 
or a transformation. Examples are:
•	 A polygon is a closed shape with straight sides.
•	 A square is a quadrilateral with all sides equal and all 

angles equal.
•	 A degree is a unit for measuring angles: one 

complete rotation is divided into 360 degrees.
•	 A reflection in 2-D is a transformation in which points 

(P) are mapped to images (P’), such that PP’ is at right 
angles to a fixed line (called the mirror line, or line of 
reflection), and P and P’ are equidistant from the line.

A derived property is not essential to a definition, but 
consequent upon it. Examples are:
•	 The angles of a triangle add up to 180°.
•	 A square has diagonals that are equal in length and 

that bisect each other at right angles.
•	 The opposite sides of a parallelogram are equal in 

length.
•	 Points on a mirror line reflect on to themselves.
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GEOMETRY AND MEASURES Geometrical reasoning

4-179

Distinguish between a practical demonstration and a 
proof. For example: 

Appreciate that the angle sum property of a triangle can 
be demonstrated practically by folding the corners of 
a triangular sheet of paper to a common point on the 
base and observing the result.  
A proof requires deductive argument, based on 
properties of angles and parallels, that is valid for all 
triangles.
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GEOMETRY AND MEASURES Geometrical reasoning

Identify parallel and perpendicular lines.

Recognise parallel and perpendicular lines in the environment, and 
in 2-D and 3-D shapes: for example, rail tracks, side edges of doors, 
ruled lines on a page, double yellow lines…  

Use dynamic geometry software, acetate overlays or film to 
explore and explain relationships between parallel and intersecting 
lines, such as:

•	 parallel lines, which are always equidistant;

•	 perpendicular lines, which intersect at right angles;

•	 lines which intersect at different angles.  
For example, as one line rotates about the point of intersection, 
explain how the angles at the point of intersection are related.

Use ruler and set square to draw parallel and perpendicular lines.

Link with constructions (page 220–3).

Identify properties of angles and parallel 
and perpendicular lines, and use these 
properties to solve problems



As outcomes, Year 8 pupils should, for example:
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GEOMETRY AND MEASURES Geometrical reasoning

Identify alternate and corresponding angles.

Use dynamic geometry software or acetate overlays to 
explore and explain relationships between lines in the 
plane, such as:

•	 three lines that intersect in one point;

a + b + c = 180°
a = d, b = e, c = f

•	 given two intersecting lines and a third that moves 
but remains parallel to one of them, explain which 
angles remain equal;

•	 two pairs of parallel lines, forming a parallelogram.

Understand and use the terms corresponding angles 
and alternate angles.

 corresponding angles alternate angles

Use alternate angles to prove that opposite angles of a 
parallelogram are equal:

a = b
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GEOMETRY AND MEASURES Geometrical reasoning

Know the sum of angles at a point, on a straight line and in a 
triangle, and recognise vertically opposite angles and angles on a 
straight line.

Link with rotation (pages 208–12).

Recognise from practical work such as measuring and paper 
folding that the three angles of a triangle add up to 180°.

Given sufficient information, calculate:
•	 angles in a straight line and at a point;
•	 the third angle of a triangle;
•	 the base angles of an isosceles triangle.

For example:
•	 Calculate the angles  

marked by letters.

Identify properties of angles and parallel 
and perpendicular lines, and use these 
properties to solve problems (continued)

 x + y = 180°

 vertically opposite angles       angles on a straight line

x

x

215°

a

a

b

b
x y
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GEOMETRY AND MEASURES Geometrical reasoning

Explain how to find, calculate and use properties 
of the interior and exterior angles of regular and 
irregular polygons.

Explain how to find the interior angle sum and 
the exterior angle sum in (irregular) quadrilaterals, 
pentagons and hexagons. For example: 

•	 A polygon with n sides  
can be split into n – 2  
triangles, each with an  
angle sum of 180°.

 So the interior angle sum is (n – 2) × 180°, giving 360° 
for a quadrilateral, 540° for a pentagon and 720° for 
a hexagon.

 At each vertex, the sum  
of the interior and exterior  
angles is 180°. 

 For n vertices, the sum of n interior and n exterior 
angles is n × 180°.  
But the sum of the interior angles is (n – 2) × 180°,  
so the sum of the exterior angles is always  
2 × 180° = 360°. 

Find, calculate and use the interior and exterior angles 
of a regular polygon with n sides.  
For example:

•	 The interior angle sum S for a polygon with n sides 
is S = (n – 2) × 180°. 
In a regular polygon all the angles are equal, so each 
interior angle equals S divided by n.  
Since the interior and exterior angles are on a 
straight line, the exterior angle can be found by 
subtracting the interior angle from 180°.

•	 From experience of using  
Logo, explain how a  
complete traverse of  
the sides of a polygon  
involves a total turn of 360°  
and why this is equal to the  
sum of the exterior angles.

 Deduce interior angle  
properties from this result.

Recall that the interior angles of an equilateral triangle, 
a square and a regular hexagon are 60°, 90° and 120° 
respectively.

Understand a proof that the sum of the angles of a 
triangle is 180° and of a quadrilateral is 360°, and that 
the exterior angle of a triangle equals the sum of the 
two interior opposite angles.

Consider relationships between three lines meeting at a 
point and a fourth line parallel to one of them.

Use dynamic geometry software to construct a triangle 
with a line through one vertex parallel to the opposite 
side. Observe the angles as the triangle is changed by 
dragging any of its vertices.

Use this or a similar construction to explain, using 
diagrams, a proof that the sum of the three angles of a 
triangle is 180°.

Use the angle sum of a triangle  
to prove that the angle sum of  
a quadrilateral is 360°. 

 (a + b + c) + (d + e + f )  
 = 180° + 180° = 360°

Explain a proof that the exterior angle of a triangle 
equals the sum of the two interior opposite angles, 
using this or another construction.

Given sufficient information, calculate:
•	 interior and exterior angles of triangles;
•	 interior angles of quadrilaterals.

For example:
•	 Calculate the angles marked by letters.

a

b
c

d

f

e
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GEOMETRY AND MEASURES Geometrical reasoning

Identify and use the geometric properties 
of triangles, quadrilaterals and other 
polygons to solve problems; explain and 
justify inferences and deductions using 
mathematical reasoning

Use, read and write, spelling correctly: 
polygon, regular, irregular, convex, concave…  
circle, triangle, isosceles, equilateral, scalene, right-angled, 
quadrilateral, square, rectangle, parallelogram, rhombus,
trapezium, kite, delta… and names of other polygons.

Visualise and sketch 2-D shapes in different orientations or 
use dynamic geometry software to draw them. Describe what 
happens and use the properties of shapes to explain why. 

For example:

•	 Imagine a square with its diagonals drawn.  
Remove one of the triangles. What shape is left?  
How do you know? 

•	 Imagine a rectangle with both diagonals drawn.  
Remove a triangle. What sort of triangle is it? Why?

•	 Imagine joining adjacent midpoints  
of the sides of a square.  
What shape is formed by the new lines?  
Explain why.

•	 Imagine a square with one of its corners cut off.  
What different shapes could you have left?

•	 Imagine an isosceles triangle. Fold along the line of symmetry. 
What angles can you see in the folded shape?  
Explain why.

•	 Imagine a square sheet of paper. Fold it in half and then in 
half again, to get another smaller square. Which vertex of the 
smaller square is the centre of the original square? 

 Imagine a small triangle cut off this corner. Then imagine the 
paper opened out. What shape will the hole be?  
Explain your reasoning.

 Imagine what other shapes you can get by folding a square of 
paper in different ways and cutting off different shapes.



As outcomes, Year 8 pupils should, for example:
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GEOMETRY AND MEASURES Geometrical reasoning

Use vocabulary from previous year and extend to:
bisect, bisector, midpoint…
congruent… tessellate, tessellation…

Visualise and sketch 2-D shapes in different 
orientations, or use dynamic geometry software 
to draw them. Describe what happens and use the 
properties of shapes to explain why. 

For example:

•	 Imagine a rectangular sheet of paper.  
Cut along the diagonal to make two triangles. Place 
the diagonals together in a different way. What 
shape is formed? 

•	 Imagine two equilateral triangles, placed together, 
edge to edge.  
What shape is formed? Why? 

 Add a third equilateral triangle… a fourth…  
What shapes are formed? Sketch some diagrams and 
explain what can be seen.

•	 Imagine two congruent isosceles triangles. Put sides 
of equal length together. Describe the resulting 
shape. Is it the only possibility?

•	 Imagine a quadrilateral with two lines of symmetry. 
What could it be? 
Suppose it also has rotation symmetry of order 2. 
What could it be now?

•	 Construct a parallelogram by drawing two line 
segments from a common endpoint. 

 Draw parallel lines to form the other two sides. 
 Draw the two diagonals.

 Observe the sides, angles and diagonals as the 
parallelogram is changed by dragging its vertices.

•	 Describe tilings and other geometrical patterns in 
pictures and posters. Suggest reasons why objects 
in the environment (natural or constructed) take 
particular shapes.

•	 Explore tessellations using plastic or card polygon 
shapes and/or computer tiling software, and explain 
why certain shapes tessellate.

Use vocabulary from previous years and extend to:
similar, similarity…
hypotenuse, Pythagoras’ theorem…

Visualise and sketch 2-D shapes or use dynamic 
geometry software to draw them as they go through a 
sequence of changes. Describe what happens and use 
the properties of shapes to explain why. 

For example:

•	 Imagine starting with an equilateral triangle with 
one side horizontal – call it the base.  
Imagine this base is fixed.  
The opposite vertex of the triangle moves slowly in a 
straight line, perpendicular to the base.  
What happens to the triangle?

 Now imagine that the opposite vertex moves 
parallel to the base. What happens?

 Can you get a right-angled triangle, or an obtuse-
angled triangle?

•	 Imagine a square sheet of paper.  
Imagine making a straight cut symmetrically across 
one corner. What shape is left?

 Imagine making a series of straight cuts, always 
parallel to the first cut. Describe what happens to the 
original square.

•	 Imagine two sheets of acetate, each marked with a 
set of parallel lines, spaced 2 cm apart.  
Imagine one sheet placed on top of the other, so 
that the two sets of lines are perpendicular.  
What shapes do you see?

 What happens to the pattern as the top sheet slowly 
rotates about a fixed point (the intersection of two 
lines)? What if the lines were 1 cm apart on one sheet 
and 2 cm apart on the other?

•	 Overlay tessellations in various ways, such as 
octagons and squares on octagons and squares. 
Describe the outcomes.

 Explore how regular polygons which do not 
tessellate (e.g. nonagons) can be used to cover the 
plane by leaving holes in a regular pattern. 
Describe the outcomes.
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GEOMETRY AND MEASURES Geometrical reasoning

Identify and use the geometric properties 
of triangles, quadrilaterals and other 
polygons to solve problems; explain and 
justify inferences and deductions using 
mathematical reasoning (continued)

Triangles, quadrilaterals and other polygons

Review the properties of triangles and quadrilaterals. 

For example:

•	 Using a 3 by 3 array on a pinboard, identify the eight distinct 
triangles that can be constructed (eliminating reflections, 
rotations or translations). Classify the triangles according to 
their side, angle and symmetry properties.

•	 In this pattern of seven circles, how many different triangles 
and quadrilaterals can you find by joining three or four points 
of intersection?

 What are the names of the shapes and what can you find out 
about their angles?

Begin to identify and use angle, side and symmetry properties of 
triangles, quadrilaterals and other polygons. For example:

•	 Start with a 2 by 1 rectangle.  
Make these two shapes.  
What new shapes can  
you make with them?  
Name them and discuss  
their properties.

1 1

11

2
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GEOMETRY AND MEASURES Geometrical reasoning

Know and use side, angle and symmetry properties of 
equilateral, isosceles and right-angled triangles.

For example:

•	 Discuss whether it is possible to draw or construct 
on a 3 by 3 pinboard:
a. a triangle with a reflex angle;
b. an isosceles trapezium;
c. an equilateral triangle or a (non-square) 

rhombus.
 If not, explain why not.

Classify quadrilaterals by their geometric properties 
(equal and/or parallel sides, equal angles, right angles, 
diagonals bisected and/or at right angles, reflection and 
rotation symmetry…). 

Know properties such as:

•	 An isosceles trapezium is a trapezium in which the 
two opposite non-parallel sides are the same length. 
It has one line of symmetry and both diagonals are 
the same length.

•	 A parallelogram has its opposite sides equal and 
parallel. Its diagonals bisect each other. It has 
rotation symmetry of order 2. 

•	 A rhombus is a parallelogram with four equal sides. 
Its diagonals bisect each other at right angles. Both 
diagonals are lines of symmetry. It has rotation 
symmetry of order 2. 

•	 A kite is a quadrilateral that has two pairs of adjacent 
sides of equal length, and no interior angle larger 
than 180°. It has one line of symmetry and its 
diagonals cross at right angles. 

•	 An arrowhead or delta has two pairs of adjacent 
edges of equal length and one interior angle larger 
than 180°. It has one line of symmetry. Its diagonals 
cross at right angles outside the shape.

Provide a convincing argument to explain, for example, 
that a rhombus is a parallelogram but a parallelogram is 
not necessarily a rhombus.

Devise questions for a tree classification diagram to sort 
a given set of quadrilaterals.

•	 Identify then classify the 16 distinct quadrilaterals 
that can be constructed on a 3 by 3 pinboard.

Link to standard constructions (pages 220–3).

Know and use angle and symmetry properties of 
polygons, and angle properties of parallel and 
intersecting lines, to solve problems and explain 
reasoning. For example:

•	 Deduce the angles of the rhombus in this 
arrangement of three identical tiles.

 What can you deduce about the shape formed by 
the outline?

•	 Explain why:
– Equilateral triangles, squares and regular 

hexagons will tessellate on their own but other 
regular polygons will not.

– Squares and regular octagons will tessellate 
together.

Know and use properties of triangles, including 
Pythagoras’ theorem.

Know that:
•	 In any triangle, the largest angle is opposite the 

longest side and the smallest angle is opposite the 
shortest side.

•	 In a right-angled triangle, the side opposite the right 
angle is the longest and is called the hypotenuse.

Understand, recall and use Pythagoras’ theorem.
Explain special cases of Pythagoras’ theorem in 
geometrical arrangements such as:
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GEOMETRY AND MEASURES Geometrical reasoning

Use the properties of angles at a point and on a straight line, and 
the angle sum of a triangle, to solve simple problems. Explain 
reasoning.

For example:

•	 What different shapes can you  
make by overlapping two squares? 

 Can any of these shapes be made?

 rectangle  pentagon decagon 
 rhombus  hexagon kite 
 isosceles triangle octagon trapezium

 If a shape cannot be made, explain why.

 What shapes can you make by overlapping three squares?

•	 Two squares overlap like this. The larger square has one of its 
vertices at the centre of the smaller square.

 Explain why the shaded area is one quarter of the area of the 
smaller square.

•	 Explain why a triangle can never  
have a reflex angle but  
a quadrilateral can.

•	 Provide a convincing argument to explain why it is always 
possible to make an isosceles triangle from two identical right-
angled triangles.

•	 Use Logo to write instructions to draw a parallelogram.

Identify and use the geometric properties 
of triangles, quadrilaterals and other 
polygons to solve problems; explain and 
justify inferences and deductions using 
mathematical reasoning (continued)
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GEOMETRY AND MEASURES Geometrical reasoning

Use angle and side properties of triangles, and angle 
properties of parallel and intersecting lines, to solve 
problems. Explain reasoning. For example:

•	 Use alternate and corresponding angles to explain 
why any scalene triangle will tessellate.

•	 This tiling pattern can be  
found in the Alhambra  
Palace in Granada, Spain.

 How would you describe the pattern over the 
telephone to someone who has never seen it?

 The pattern can be made by using these two tiles.

 Suggest how to construct them.
 What other patterns can you make with these two 

tiles?
 Reproduce the tiling pattern using computer tiling 

software.

•	 The angle at the vertex of  
a regular pentagon is 108°. 

 Two diagonals are drawn  
to the same vertex to make  
three triangles.

 Calculate the sizes of the angles in each triangle.

 The middle triangle and one of the other triangles 
are placed together like this.

 Explain why the triangles fit together to make a new 
triangle. What are its angles?

108°
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GEOMETRY AND MEASURES Geometrical reasoning

4-189

Understand and recall Pythagoras’ theorem:

•	 as a property of areas:
 in a right-angled triangle, the area of the square on  
 the hypotenuse is equal to the sum of the areas of   
 the squares on the other two sides.

•	 as a property of lengths:

  a 2 = b2 + c2

 Appreciate that:

 If a2 > b2 + c2, then A is an obtuse angle.
 If a2 < b2 + c2, then A is an acute angle.

Know the Pythagorean triples (3, 4, 5) and (5, 12,13). 
Explore others using a spreadsheet or calculator. 
Recognise that multiples of a Pythagorean triple are also 
Pythagorean triples and produce similar triangles.

Link to algebra (page 4-121), trigonometry (pages 242 
to 4-247) and coordinates (pages 218 to 4-219).

Use Pythagoras’ theorem to solve simple problems in 
two dimensions. For example:

•	 You walk due north for 5 miles, then due east for  
 3 miles. What is the shortest distance you are from   
 your starting point?

•	 A 5 m ladder leans against a wall with its foot 1.5 m  
 away from the wall. How far up the wall does the   
 ladder reach?

•	 The sides of some triangles are:
 a. 5, 12, 13
 b. 6, 7, 8
 c. 5, 8, 11
 d. 16, 30, 34
 e. 13, 15, 23
 Without drawing the triangles, classify them 

according to whether they are acute-angled, right-
angled or obtuse-angled.

•	 Find whole-number lengths that will satisfy these   
 right-angled triangles. There may be more than one  
 answer.

24

8?

?

?
?

21

?

?

A C

B

a

b

c
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GEOMETRY AND MEASURES Geometrical reasoning

Understand congruence and similarity This column has intentionally been left blank.
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GEOMETRY AND MEASURES Geometrical reasoning

Congruence

Know that if two 2-D shapes are congruent, they have 
the same shape and size, corresponding sides are equal 
and corresponding angles are equal. For example:

•	 From a collection of different triangles or 
quadrilaterals, identify those that are congruent 
to each other by placing one on top of the other. 
Realise that corresponding sides are equal and 
corresponding angles are equal.

•	 Divide a 4 by 4 pinboard into two congruent halves. 
How many different ways of doing this can you find?

 Divide the pinboard into four congruent quarters. 

•	 Divide a 5 by 5 pinboard into two non-congruent 
halves.

•	 Using a 3 by 3 pinboard, make some different 
triangles or quadrilaterals. For each shape, 
investigate whether you can produce one or more 
identical shapes in different positions or orientations 
on the board. Describe the transformation(s) you use 
to do this.

 Extend to 3 by 4 and larger grids.

•	 Two congruent scalene triangles without right 
angles are joined with two equal edges fitted 
together.

 What shapes can result?
 What if the two triangles are right-angled, isosceles 

or equilateral?  
In each case, explain how you know what the 
resultant shapes are.

 
 

Congruence

Appreciate that when two shapes are congruent, 
one can be mapped on to the other by a translation, 
reflection or rotation, or some combination of these 
transformations.

See Year 8 for examples.

Link to transformations (pages 202–17).

Know from experience of constructing them that triangles 
satisfying SSS, SAS, ASA or RHS are unique, but that 
triangles satisfying SSA or AAA are not.

Link to constructions (pages 220 to 4-223). 

Appreciate that two triangles will be congruent if they 
satisfy the same conditions:

•	 three sides are equal (SSS);
•	 two sides and the included angle are equal (SAS);
•	 two angles and a corresponding side are equal (ASA);
•	 a right angle, hypotenuse and side are equal (RHS). 

Use these conditions to deduce properties of triangles and 
quadrilaterals.

For example:

•	 Draw triangle ABC, with AB = AC.  
Draw the perpendicular from  
A to BC to meet BC at point D.

 Show that triangles ABD and ACD are congruent.
 Hence show that the two base angles of an isosceles 

triangle are equal.

•	 Use congruence to prove that the diagonals of a 
rhombus bisect each other at right angles. 

•	 By drawing a diagonal and using the alternate angle 
property, use congruence to prove that the opposite 
sides of a parallelogram are equal.

A

B CD
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GEOMETRY AND MEASURES Geometrical reasoning

Understand congruence and similarity 
(continued)
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GEOMETRY AND MEASURES Geometrical reasoning

4-193

3 cm

4 cm

6 cm

8 cm

Similarity

Know that the term ‘similar’ has a precise meaning 
in geometry. Objects, either plane or solid figures, 
are similar if they have the same shape. That is, 
corresponding angles contained in similar figures are 
equal, and corresponding sides are in the same ratio.

 

 ∠BAC = ∠QPR, ∠ACB = ∠PRQ, ∠ABC = ∠PQR
 and AB : PQ = BC : QR = CA : RP

Recognise and use characteristics of similar shapes.

•	 If two shapes are similar, one can be considered to   
 be an enlargement of the other.
 Link to enlargement (pages 212–17).

• Any two regular polygons with the same number   
 of sides are mathematically similar (e.g. any two   
 squares, any two equilateral triangles, any    
 two regular hexagons).

•	 All circles are similar. Use this knowledge when   
 considering metric properties of the circle, such as   
 the relationship between circumference    
 and diameter. 
 Link to circumference of a circle (pages 234–5).

Solve problems involving similarity. For example:

•	 These two triangles are similar.

 a. Find the perimeter and area of each triangle.
 b. What is the ratio of the two perimeters?
 c. What is the ratio of the two areas?

•	 Explain why these two cuboids are similar.

 What is the ratio of their surface areas?
 What is the ratio of their volumes?

Link to ratio and proportion (pages 78–81).

4 cm

2 cm

2 cm 3 cm
4 cm 6 cm
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Circles
Know the parts of a circle, including: 
centre, radius, diameter, circumference, chord, arc, 
segment, sector, tangent… and terms such as: 
circumcircle, circumscribed, inscribed…

Know that:
•	 A circle is a set of points equidistant from its centre.
•	 The circumference is the distance round the circle.
•	 The radius is the distance from the centre to the 

circumference.
•	 An arc is part of the circumference; a sector is the 

region bounded by an arc and two radii.

Use dynamic geometry software to show a line and a 
circle moving towards each other.

Know that when the line:
•	 touches the circle at a point P, it is called a tangent to 

the circle at that point;
•	 intersects the circle at two points A and B, the line 

segment AB is called a chord of the circle, which 
divides the area enclosed by the circle into two 
regions called segments;

•	 passes through the centre of the circle, the line 
segment AB becomes a diameter, which is twice the 
radius and divides the area enclosed by the circle 
into two semicircles.

Explain why inscribed regular polygons can be 
constructed by equal divisions of a circle.

•	 Appreciate that a chord of a circle, together with 
the radii through the end points, form an isosceles 
triangle. If further chords of the same length are 
drawn, the triangles are congruent and angles 
between successive chords are equal.

 Hence, if the succession of equal chords divides 
the circle without remainder, a regular polygon is 
inscribed in the circle.

•	 If chords of length equal to the radius are marked 
on the circumference of a circle, explain why the 
resultant shape is a regular hexagon. 

 Use this to construct a hexagon of a given side.

Link to circumference and area of a circle  
(pages 234 to 4-237).
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Circles
Recognise that a tangent is perpendicular to the radius 
at the point of contact P.

Use dynamic geometry software to explore properties 
of lines and circles. For example:

•	 Make two circles, of equal radius, touch then 
intersect. What happens to the common chord and the 
line joining the centres, or to the rhombus formed by 
joining the radii to the points of intersection?

•	 Construct a triangle and the perpendicular bisectors  
 of its three sides. Draw the circumcircle (the circle   
 through the three vertices).
 What happens when the vertices of the triangle   
 move? Observe in particular the position    
 of the centre of the circumcircle.

Link to standard constructions (pages 220–3).

P
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Use, read and write, spelling correctly: 
2-D, 3-D, cube, cuboid, pyramid, tetrahedron, prism, cylinder,  
sphere, hemisphere…
face, vertex, vertices, edge… net…

Use 2-D representations and oral descriptions to visualise 3-D 
shapes and deduce some of their properties.  
For example:

•	 Imagine you have two identical cubes.  
Place them together, matching face to face.  
Name and describe the new solid.  
How many faces, edges, vertices…?

•	 Imagine cutting off a corner of a cube.  
Describe the new face created.  
Describe the new solid.  
How many faces, edges, vertices…?

•	 Sit back to back with a partner.  
Look at the picture of the model.  
Don’t show it to your partner.  
Tell your partner how to build the model.

•	 Join in a ‘guess the shape’ activity.  
A solid made from centimetre cubes is placed in a bag.
a. Take turns to describe one element of the shape by feeling 

it. Others try to make the same shape.
b. Take turns to describe the shape while others try to guess 

what it is.
c. Guess a hidden solid shape by asking questions about it to 

which only yes/no answers can be given.

•	 On a six-sided dice, the faces are numbered from 1 to 6, and 
opposite faces should add up to 7. 

 Draw a net for a cube.  
Choose a face and write 5 on it.

 Now write numbers on the other faces so that when the cube is 
folded up, opposite faces add up to 7.

•	 Imagine you are visiting the pyramids in Egypt.  
You are standing on the ground, looking at one pyramid.  
What is the maximum number of faces you could see?  
What if you were flying overhead?

•	 Imagine you are looking at a large cardboard box in the shape 
of a cube.  
Can you stand so that you can see just one face?  
Sketch an outline of what you would see.

 Can you stand so that you can see just 2 faces, 3 faces,  
4 faces? Sketch outlines of what you would see.

Use 2-D representations, including plans 
and elevations, to visualise 3-D shapes 
and deduce some of their properties
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Use vocabulary from previous years and extend to: 
cross-section, projection…
plane…

Analyse 3-D shapes through 2-D projections and 
cross-sections, including plans and elevations.
For example:

Visualise solids from an oral description. For example:

•	 In each case, identify the solid shape. 
a. The front and side elevations are both triangles 

and the plan is a square.
b. The front and side elevations are both rectangles 

and the plan is a circle.
c. The front elevation is a rectangle, the side 

elevation is a triangle and the plan is a rectangle.
d. The front and side elevations and the plan are all 

circles.

•	 The following are shadows of solids.  
 Describe the possible solids for each shadow (there 

may be several solutions).

•	 In each case, identify the solid shape. 
 Draw the net of the solid.

 a.

 b.

•	 Write the names of the polyhedra that could have an 
isosceles or equilateral triangle as a  
front elevation.

Use vocabulary from previous year and extend to: 
view, plan, elevation… isometric…

Know and use geometric properties of cuboids and 
shapes made from cuboids; begin to use plans and 
elevations. For example:

•	 Describe 3-D shapes which can be visualised from a 
wall poster or a photograph.

•	 Visualise and describe relationships between the 
edges of a cube, e.g. identify edges which:
– meet at a point;
– are parallel;
– are perpendicular;
– are neither parallel nor intersect each other.

•	 Imagine a cereal packet standing on a table.
 Paint the front and the back of the packet red. 
 Paint the top and bottom red and the other two 

faces blue. 
 Now study the packet carefully.  

How many edges has it? 
 How many edges are where a red face meets a blue 

face? 
 How many edges are where a red face meets 

another red face? 
 How many edges are where a blue face meets 

another blue face?

•	 Sit back to back with a partner.  
Look at the picture of the model.  
Don’t show it to your partner.  
Tell your partner how  
to build the model.

•	 Sketch a net to make  
this model.  
Construct the shape.

•	 Here are three views of the same cube.
 Which letters are opposite each other?

front side plan

front side plan
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•	 A square piece of card is viewed from different angles against 
the light. Which of the following are possible views of the 
square card? Which are impossible?

•	 Find all possible solids that can be made from four cubes.
 Record the solids using isometric paper.

•	 Investigate the number of different ways that a 2 by 2 by 2 cube 
can be split into two pieces:

 a. of the same shape and size;
 b. of different shapes and sizes.

Use 2-D representations, including plans 
and elevations, to visualise 3-D shapes 
and deduce some of their properties 
(continued)
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Orient an isometric grid and use conventions for 
constructing isometric drawings:
•	 Vertical edges are drawn as vertical lines.
•	 Horizontal edges are drawn at 30°.

Identify the position of hidden lines in an isometric 
drawing.

Begin to use plans and elevations. For example:

•	 The diagrams below are of solids when observed 
directly from above. 

 Describe what the solids could be and explain why.

•	 Draw the front elevation, side elevation and plan of 
this shape.

•	 This diagram represents a plan of a solid made from 
cubes, the number in each square indicating how 
many cubes are on that base.

 Make an isometric drawing of the solid from a 
chosen viewpoint.

•	 Construct this solid, given the front elevation, side 
elevation and plan.

 

Visualise and describe sections obtained by slicing in 
different planes.  
For example:

•	 Compare horizontal cross-sections of a square-based 
right pyramid at different heights.

 Repeat for vertical cross-sections at different points.

•	 This cube has been  
sliced to give a square  
cross-section. 

 Is it possible to slice a cube so that the  
cross-section is:

 a. a rectangle?
 b. a triangle?
 c. a pentagon?
 d. a hexagon? 
 If so, describe how it can be done.

•	 For eight linked cubes, find the solids with the 
smallest and the largest surface area. 

 Draw the shapes on isometric paper. 
 Extend to 12 cubes.

•	 Imagine you have a cube.  
Put a dot in the centre of each face.  
Join the dots on adjacent sides by straight lines.  
What shape is generated by these lines?

•	 Visualise an octahedron.  
Put a dot in the centre of each face.  
Join the dots on adjacent sides by straight lines.  
What shape is generated by these lines?

•	 Imagine a slice cut symmetrically off each corner of a 
cube. Describe the solid which remains.  
Is there more than one possibility? 
Repeat for a tetrahedron or octahedron.

•	 Triangles are made by joining three of the vertices of 
a cube. How many different-shaped triangles can you 
make like this?

 Draw sketches of them.

Link to plane symmetry (pages 206–7).

plan view

side view
front view

3 1

2 1

front elevation side elevation plan view
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Understand and use the language and 
notation associated with reflections, 
translations and rotations

Recognise and visualise transformations 
and symmetries of shapes

Use, read and write, spelling correctly: 
transformation… image, object, congruent…
reflection, mirror line, line of symmetry, line symmetry,  
reflection symmetry, symmetrical…
translation… rotate, rotation, rotation symmetry,  
order of rotation symmetry, centre of rotation…

Reflection

Understand reflection in two dimensions as a transformation of a 
plane in which points are mapped to images in a mirror line or axis 
of reflection, such that:
•	 the mirror line is the perpendicular bisector of the line joining 

point A to image A’;
•	 the image is the same distance behind the mirror as the original 

is in front of it.

Know that a reflection has these properties:
•	 Points on the mirror line do not change their position  

after the reflection, i.e. they map to themselves.
•	 A reflection which maps A to A’ also maps A’ to A,  

i.e. reflection is a self-inverse transformation.

Relate reflection to the operation of folding. For example:

•	 Draw a mirror line on a piece of paper. Mark point P on one side 
of the line. Fold the paper along the line and prick through the 
paper at point P. Label the new point P’. Open out the paper and 
join P to P’ by a straight line. Check that PP’ is at right angles to 
the mirror line and that P and P’ are the same distance from it. 
Repeat for other points.

Explore reflection using dynamic geometry software.  
For example:
 
•	 Construct a triangle and a line to act as a mirror line. Construct 

the image of one vertex by drawing a perpendicular to the 
mirror line and finding a point at an equal distance on the 
opposite side. Repeat for the other vertices and draw the image 
triangle.

 Observe the effect of dragging vertices of the original triangle. 
What happens when the triangle crosses the mirror line?

A A’

axis of reflection or mirror line

object image
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Use vocabulary from previous year.

Combinations of two transformations

Transform 2-D shapes by repeated reflections, rotations 
or translations. Explore the effect of repeated reflections 
in parallel or perpendicular lines. For example:

•	 Reflect a shape in one coordinate axis and then the 
other. For example, reflect the shape below first in 
the x-axis and then in the y-axis. What happens? 
What is the equivalent transformation?

 Now reflect it first in the y-axis and then in the  
x-axis. What happens? What is the equivalent 
transformation?

•	 Investigate reflection in two parallel lines.  
For example, find and explain the relationship 
between the lengths AA2 and M1M2.

•	 Investigate how repeated reflections can be used to 
generate a tessellation of rectangles.

Explore the effect of repeated rotations, such as half 
turns about different points. For example:

•	 Generate a tessellation of scalene triangles (or 
quadrilaterals) using half-turn rotations about the 
midpoints of sides.

 Explain how the angle properties of a triangle (or 
quadrilateral) relate to the angles at any vertex of the 
tessellation.

Use vocabulary from previous years and extend to:
plane symmetry, plane of symmetry…
axis of rotation symmetry…

Combinations of transformations

Transform 2-D shapes by combining translations, 
rotations and reflections, on paper and using ICT.

Know that reflections, rotations and translations 
preserve length and angle, and map objects on to 
congruent images.

Link to congruence (pages 190–1).

Use mental imagery to consider a combination of 
transformations and relate the results to symmetry and 
other properties of the shapes. For example:

•	 Say what shape the combined object and image(s) 
form when:
a. a right-angled triangle is reflected along its 

hypotenuse;
b. a square is rotated three times through a quarter 

turn about a corner;
c. a scalene triangle is rotated through 180° about 

the midpoint of one of its sides.

Working practically when appropriate, solve problems 
such as:

•	 Reflect this quadrilateral  
in the y-axis.  
Then reflect both shapes  
in the x-axis.

 In the resulting pattern,  
which lines and which angles  
are equal in size?

•	 Flag A is reflected in the line y = x to give A’. A’ is then 
rotated through 90° centre (0, 3) to give A”.

 
 Show that A could also be transformed to A” by 

a combination of a reflection and a translation. 
Describe other ways of transforming A to A”.
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Reflection (continued)

Reflect a shape in a line along one side. For example:

•	 Reflect each shape in the dotted line.
 What is the name of the resulting quadrilateral?
 Which angles and which sides are equal?
 Explain why.

Reflect a shape in parallel mirrors and describe what is happening. 
Relate this to frieze patterns created by reflection.

Construct the reflections of shapes in mirror lines placed at 
different angles relative to the shape. For example:

•	 Which shapes appear not to have changed after a reflection? 
What do they have in common?

•	 In this diagram, explain why rectangle R’ is not the reflection of 
rectangle R in line L.

Recognise and visualise transformations 
and symmetries of 2-D shapes 
(continued)
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Combinations of transformations (continued)

Understand and demonstrate some general results 
about repeated transformations. For example:
•	 Reflection in two parallel lines is equivalent to a 

translation.
•	 Reflection in two perpendicular lines is equivalent to 

a half-turn rotation.
•	 Two rotations about the same centre are equivalent 

to a single rotation.
•	 Two translations are equivalent to a single 

translation.

Explore the effect of combining transformations.

•	 Draw a 1 by 2 right-angled triangle in different 
positions and orientations on 5 by 5 spotty paper.

 Choose one of the triangles to be your original.
 Describe the transformations from your original to 

the other triangles drawn.
 Can any be done in more than one way?

•	 Triangles A, B, C and D  
are drawn on a grid.

a. Find a single transformation that will map:
 i. A on to C; ii. C on to D. 
b. Find a combination of two transformations that 

will map: i. B on to C; ii. C on to D.
c. Find other examples of combined 

transformations, such as:
A to C: with centre (0, 0), rotation of 90°, followed 

by a further rotation of 90°;
A to C: reflection in the y-axis followed by 

reflection in the x-axis;
B to C: rotation of 90° centre (–2, 2), followed by 

translation (0, –4);
C to D: reflection in the y-axis followed by 

reflection in the line x = 4;
C to D: rotation of 270° centre (0, 0), followed by a 

rotation of 90° centre (4, 4).

Use ICT, or plastic or card shapes, to generate 
tessellations using a combination of reflections, 
rotations and translations of a simple shape.

Combinations of transformations (continued)

•	 ABC is a right-angled triangle.
 ABC is reflected in the line AB  

and the image is then  
reflected in the line CA extended. 

 State, with reasons, what shape is formed by the 
combined object and images.

•	 Two transformations are defined as follows:
 – Transformation A is a reflection in the x-axis.
 – Transformation C is a rotation of 90° centre (0, 0).
 Does the order in which these transformations are 

applied to a given shape matter?

•	 Some congruent L-shapes are placed on a grid in this 
formation.

 Describe transformations from shape C to each of 
the other shapes.

•	 Some transformations are defined as follows:
 – P is a reflection in the x-axis.
 – Q is a reflection in the y-axis.
 – R is a rotation of 90° centre (0, 0).
 – S is a rotation of 180° centre (0, 0).
 – T is a rotation of 270° centre (0, 0).
 – I is the identity transformation.
 Investigate the effect of pairs of transformations and 

find which ones are commutative.

•	 Investigate the effect of a combination of reflections 
in non-perpendicular intersecting mirror lines, linking 
to rotation symmetry, the kaleidoscope effect and the 
natural world.

Use dynamic geometry software to explore equivalences 
of combinations of transformations, for example:
•	 to demonstrate that only an even number of reflections 

can be equivalent to a rotation;
•	 to demonstrate that two half turns about centres C1 

and C2 are equivalent to a translation in a direction 
parallel to C1C2 and of twice the distance C1C2.
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Reflection symmetry

Know that if a line can be found such that one half of a shape 
reflects to the other, then the shape has reflection symmetry, and 
the line is called a line of symmetry. Recognise:
•	 reflection symmetry in familiar shapes such as an isosceles 

triangle, a rectangle, a rhombus, a regular hexagon…
•	 lines of symmetry in other 2-D shapes;
•	 shapes with no lines of symmetry. 

For example:

•	 Identify the lines of symmetry  
in this pattern.

•	 Imagine that this is how a piece of paper  
looks after it has been folded twice, each  
time along a line of symmetry.

 What shape might the original piece of  
paper have been?  
How many possibilities are there?

•	 Combine these shapes to make a  
shape with reflection symmetry.

 
 How many different solutions  

are there? (Five.)

•	 Use dynamic geometry software to reflect a triangle in any 
one of its sides. What shape do the combined object and image 
form?

 Is this always the case?

Link to properties of 2-D shapes (pages 186–9).

Recognise and visualise transformations 
and symmetries of 2-D shapes 
(continued)
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Reflection symmetry

Understand reflection symmetry in three dimensions 
and identify planes of symmetry.  

For example:

•	 Discuss symmetry in 3-D objects, such as a pair of 
semi-detached houses…

•	 Visualise and describe all the planes of symmetry 
of familiar solids, such as a cube, cuboid, triangular 
prism, square-based pyramid, regular tetrahedron, 
regular octahedron.

•	 Use four cubes to make as many different shapes as 
possible. 

 Prove that no other shapes are possible. 

 For each shape, identify any planes of symmetry.  
Investigate asymmetrical shapes, looking for any 
which together form a symmetrical pair.

•	 Investigate axes of rotation symmetry for a cuboid.

Link to properties of 3-D shapes (pages 198–201).
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Recognise and visualise transformations 
and symmetries of 2-D shapes 
(continued)

Rotation

Understand rotation in two dimensions as a transformation of 
a plane in which points (such as A) are mapped to images (A’) 
by turning about a fixed point in the plane, called the centre of 
rotation.

A rotation is specified by a centre of rotation and an (anticlockwise) 
angle of rotation.

Know that a rotation has these properties:
•	 The centre of rotation can be inside or outside the shape and its 

position remains fixed throughout the rotation.
•	 The inverse of any rotation is either: 

a. an equal rotation about the same point in the opposite 
direction, or

b. a rotation about the same point in the same direction, such 
that the two rotations have a sum of 360°.

Rotate shapes anticlockwise about 
(0, 0) through right angles  
and simple fractions of a turn.

Rotate shapes about points other
than (0, 0).
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Rotation

Rotate shapes, and deduce properties of the new 
shapes formed, using knowledge that the images are 
congruent to the original and identifying equal angles 
and equal sides. For example:

•	 Rotate a right-angled triangle through 180° about 
the midpoint of its shortest side.

 

 Name the shape formed by the object and image.  
Identify the equal angles and equal sides.  
Explain why they are equal. 

 What happens when you rotate the triangle about 
the midpoint of its longest side?

This column has intentionally been left blank.
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Recognise and visualise transformations 
and symmetries of 2-D shapes 
(continued)

Rotation symmetry

Know that:
•	 A 2-D shape has rotation symmetry of order n when n is 

the largest positive integer for which a rotation of 360° ÷ n 
produces an identical looking shape in the same position.

•	 The order of rotation symmetry is the number of ways the 
shape will map on to itself in a rotation of 360°. 

For example:

•	 This shape has rotation symmetry  
of order 8 because it maps on to  
itself in eight distinct positions  
under rotations of 45° about the  
centre point.

Solve problems such as:

•	 Prove that the central shape in the above diagram is a regular 
octagon.

 What shape is traced by point X as it moves through one 
complete revolution?

•	 Recognise the rotation symmetry of familiar shapes, such as 
parallelograms and regular polygons.

•	 Use Logo or other ICT resource to  
produce shapes with a specified  
order of rotation symmetry, e.g. 9.

•	 Combine these shapes to make a  
single shape with rotation symmetry  
of order 2.

•	 Identify the centre of rotation in a  
shape with rotation symmetry, such  
as an equilateral triangle.  
Justify the choice.

Link to properties of 2-D shapes (pages 186–9).

X
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Reflection symmetry and rotation symmetry

Recognise all the symmetries of 2-D shapes. 

For example:

•	 Make polygons on a 3 by 3 pinboard. Explore:
– the maximum number of sides;
– whether any of the polygons are regular;
– symmetry properties of the polygons…

•	 Recognise the rotation symmetry in congruent 
divisions of a 5 by 5 pinboard.

Identify and describe the reflection and rotation 
symmetries of:
•	 regular polygons (including equilateral triangles and 

squares);
•	 isosceles triangles;
•	 parallelograms, rhombuses, rectangles, trapeziums 

and kites.

Devise a tree diagram to sort quadrilaterals, based on 
questions relating to their symmetries. Compare and 
evaluate different solutions.

Relate symmetries of triangles and quadrilaterals to 
their side, angle and diagonal properties. 
For example:

•	 An isosceles triangle has reflection symmetry.  
 Use this to confirm known properties, such as:

– The line of symmetry passes through the vertex 
which is the intersection of the two equal sides, 
and is the perpendicular bisector of the third 
side.

– The base angles on the unequal side are equal.

•	 A parallelogram has rotation symmetry of order 2, 
and the centre of rotation is the intersection of the 
diagonals.

 Use this to confirm known properties, such as: 
– The diagonals bisect each other.
– Opposite sides and opposite angles are equal.
– The angles between a pair of opposite sides and 

a diagonal are equal.

Link to properties of 2-D shapes (pages 186–91).
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Recognise and visualise transformations 
and symmetries of 2-D shapes 
(continued)

Translation

Understand translation as a transformation of a plane in which 
points (such as A and B) are mapped on to images (A’ and B’) by 
moving a specified distance in a specified direction.

Know that when describing a translation, it is essential to state 
either the direction and distance or, with reference to a coordinate 
grid, the moves parallel to the x-axis and parallel to the y-axis.

Know that a translation has these properties:
•	 The orientations of the original and the image are the same.
•	 The inverse of any translation is an equal move in the opposite 

direction.

Translate shapes on a coordinate grid, e.g. 4 units to the right,  
2 units down, then 3 units to the left. Determine which two 
instructions are equivalent to the three used.  

Investigate translations. For example:

•	 What are the possible translations of a 1 by 2 right-angled 
triangle on 3 by 3 pinboard?

 What about a 4 by 4 pinboard, then a 5 by 5 pinboard?

•	 Examine a tessellating pattern (e.g. of equilateral triangles, 
squares or regular hexagons).

 Start from one particular shape in the middle.
 Identify translations of that shape, and the direction of the 

translation.

A
A'

B'

B

0–3 –2

–2

–1
–1

1

2

1 2 3
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Enlargement

Use, read and write, spelling correctly: 
enlarge, enlargement, centre of enlargement…
scale, scale factor, ratio…
scale drawing, map, plan…

Understand enlargement as a transformation of a plane 
in which points (such as A, B and C) are mapped on to 
images (A’, B’ and C’) by multiplying their distances from 
a fixed centre of enlargement by the same scale factor. 
In this example, triangle ABC maps to A’B’C’:

 scale factor =  OA’ =  OB’ =  OC’
   OA OB OC

•	 Draw a simple shape  
on a 1 cm spotty grid,  
e.g. a ‘standard angular  
person’.

 Choosing a suitable centre, enlarge the shape by 
different positive scale factors, such as × 2, × 3, × 4, 
(double person, treble person, quadruple person). 
Construct a table of measurements.

 Check that the ratio of corresponding linear 
measurements is always equal to the scale factor.

 Experiment with different centres.

Begin to understand the property that the ratios of 
corresponding lengths in the image and in the object 
are equal to the scale factor, and to recognise this as a 
constant proportion:

 scale factor =  A’B’ =  B’C’ =  A’C’
   AB  BC AC

Enlargement

Use vocabulary from previous year and extend to:
similar…

Understand and use the definition of enlargement from 
a centre. Recognise that:
•	 The object and its image are similar.
•	 The ratio of any two corresponding line segments is 

equal to the scale factor.  

•	 Extend the ‘standard angular person’ activity to 
enlargements by a fractional scale factor, such  
as 1⁄2 or 1⁄4.

•	 Investigate the proportions of metric paper sizes, A6 
to A1. For example, start with a sheet of A3 paper 
and, with successive folds, produce  
A4, A5 and A6. 

 Demonstrate practically that  
the different sizes of paper  
can be aligned, corner to  
corner, with a centre of  
enlargement.

 Confirm by measurement and calculation that the 
scale factor of enlargement is approximately 0.7. 

 Follow an explanation that, if the metric paper has 
dimensions h and w, then h : w = w : h/2.

 Deduce that h = √2 w.

•	 Compare a simple shape with enlargements and 
reductions of it made on a photocopier.

 Estimate the scale factors of the enlargements as 
accurately as possible. 

A'

B'

C'

A

B

C
centre

O

Scale factor ×1 ×2 ×3 ×4
Width of head (cm) 4
Width of neck (cm) 2
Full height of head (cm) 6

1Width of mouth (cm) 
Diagonal length of nose (cm) 2.8

A3

A4

A5

A6
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GEOMETRY AND MEASURES Transformations and coordinates

Recognise and visualise transformations 
and symmetries of 2-D shapes 
(continued)
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Explore some practical activities leading to 
consideration of enlargement. For example:

•	 Build triangles into bigger ones. 

•	 Use dynamic geometry software to draw a triangle. 
Join the midpoints of the sides. Observe the effect 
as the vertices of the original triangle are dragged. 
Describe the resulting triangles.

From practical work, appreciate that an enlargement has 
these properties:
•	 An enlargement preserves angles but not lengths.
•	 The centre of enlargement, which can be anywhere 

inside or outside the figure, is the only point that 
does not change its position after the enlargement.

Discuss common examples of enlargement, such as 
photographs, images projected from slide or film, 
images from binoculars, telescopes or microscopes.

Know that when describing an enlargement the centre 
of enlargement and the scale factor must be stated.

Enlarge 2-D shapes, given a centre of enlargement and 
a positive whole-number scale factor. For example:

•	 Draw a simple shape  
on a coordinate grid.  

 Take the origin as the  
centre of enlargement.

 Enlarge the shape by a  
whole-number scale factor. 

 Relate the coordinates of the enlargement to those 
of the original.

Link to ratio and proportion (pages 78–81).

30 21 4 5 6

2

1

4

5

3

6
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4-215

Enlargement
Describe and classify some common examples of 
reductions, e.g. maps, scale drawings and models  
(scale factors less than 1).

Recognise how enlargement by a scale factor relates to 
multiplication:
•	 Enlargement with scale factor k relates to 

multiplication by k.
•	 The inverse transformation has scale factor 1⁄k and 

relates to multiplication by 1⁄k.
•	 The terms ‘multiplication’ and ‘enlargement’ are still 

used, even when the multiplier or scale factor is less 
than 1.

•	 Two successive enlargements with scale factors k1 
and k2 are equivalent to a single enlargement with 
scale factor k1k2.

Understand that enlargements meet the necessary 
conditions for two shapes to be mathematically similar, 
i.e. corresponding angles are equal and corresponding 
sides are in the same ratio.

Enlargement
Understand the implications of enlargement for area 
and volume. 
Know that if a shape is enlarged by a scale factor k, then 
its area (or surface area) is enlarged by scale factor k2 
and its volume by scale factor k3. 

For example: 

•	 Find the area covered by the standard angular 
person’s head (see page 213), and the areas covered 
by enlargements of it. Tabulate results and compare 
scale factors for length and for area. Confirm that 
the scale factor for area is equal to the square of the 
scale factor for length.

•	 Start with a unit cube or a simple cuboid, enlarge it 
by a chosen scale factor and compare with the scale 
factors for surface area and volume.

•	 Find the surface area and
 volume of this cuboid.  

 Find the surface area and 
 volume after you have:
 a. doubled its length; 

b. doubled both its length and its width; 
c. doubled each of its length, width and height.  
 

 What are the relationships between the original and 
the enlarged surface area and volume?

Appreciate some of the practical implications of 
enlargement, e.g. why a giant would tend to overheat 
and find standing upright rather painful.

Link to ratio and proportion (pages 78–81), and 
similarity (page 4-193).

15 cm

25 cm

40 cm
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Use and interpret maps and scale 
drawings
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Use and interpret maps and scale drawings  
in geography, design and technology and other 
subjects as well as in mathematics.

Understand different ways in which the scale of a map 
can be represented and convert between them, e.g.  
1 : 50 000  or  2 cm to 1 km.

Understand that in a scale drawing:
•	 linear dimensions remain in proportion, e.g.  

actual length of object : actual width of object  
 = scaled length : scaled width;

•	 angles remain the same, e.g. the slope of the floor in 
a cross-sectional drawing of a swimming pool will be 
the same as it is in reality.

Measure from a real map or scale drawing.  
For example:
•	 Use the scale of a map to convert a measured map 

distance to an actual distance ‘on the ground’.
•	 Measure dimensions in a scale drawing and convert 

them into actual dimensions.

Understand that maps, plans and scale drawings are 
examples of enlargement by a fractional scale factor.

Understand the implications of enlargement for the area of 
a scale drawing. For example:

•	 On a map of scale 1 : 25 000, a given distance 
is represented by a line twice the length of the 
corresponding line on a 1 : 50 000 map. Show that this 
requires a sheet four times the area to cover the same 
ground.

•	 Show that these two triangles are similar.  
Find the ratio of the areas of the two triangles.

Link to measuring lengths and conversion of one unit 
of measurement to another (pages 228–31),  
ratio and proportion (pages 78–81), and 
area and volume (pages 234 to 4-241).

Use scales and make simple scale drawings.

For example:

•	 Design a layout for a bedroom, drawing the room to 
scale and using cut-outs to represent furniture.

•	 Estimate from a photograph the height of a tall tree 
or building by comparison with a person standing 
alongside it.

•	 On a sunny day, estimate the height of a telegraph 
pole or tall tree by using shadows.

•	 Find the scale of each of these:
a. the plan of a room with 2 cm representing 1 m;
b. the plan of the school field with 1 inch 

representing 50 yards;
c. a map of the area surrounding the school, with 

4 cm representing 1 km.

Link to measuring lengths and conversion of one unit 
of measurement to another (pages 228–31), and to 
ratio and proportion (pages 78–81).
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Use coordinates in all four quadrants Use, read and write, spelling correctly:
row, column, coordinates, origin, x-axis, y-axis…  
position, direction… intersecting, intersection…

Read and plot points using coordinates in all four quadrants.

•	 Given an outline shape drawn with straight lines on a 
coordinate grid (all four quadrants), state the points for a 
partner to connect in order to replicate the shape.

Plot points determined by geometric information.
For example:

•	 On this grid, players take turns to  
name and then mark a point in  
their own colour. Each point can  
be used only once.  

 Game 1
 The loser is the first to have 3 points in their own colour in a 

straight line in any direction. 

 Game 2
 Players take turns to mark points in their own colour until the 

grid is full. Each player then identifies and records 4 points 
in their own colour forming the four corners of a square. The 
winner is the player who identifies the greatest number of 
different squares.

•	 The points (–3, 1) and (2, 1) are two points of the four vertices of 
a rectangle.

 Suggest coordinates of the other two vertices. 
 Find the perimeter and area of the rectangle.

•	 Plot these three points: (1, 3), (–2, 2), (–1, 4).
 What fourth point will make:
 a. a kite?  b. a parallelogram? c. an arrowhead?
 Justify your decisions.
 Is it possible to make a rectangle? Explain why or why not.

Use ‘plot’ and ‘line’ on a graphical calculator to draw shapes.

•	 Draw your initials on the screen.

•	 Draw a shape with reflection symmetry around the y-axis.

In geography, interpret and use grid references, drawing on 
knowledge of coordinates.

second
quadrant

fourth
quadrant

third
quadrant

first
quadrant

y-axis

x-axis

The origin is the point of
intersection of the x-axis
with the y-axis. 

1
2
3

–3

0–3 –2

–2

–1
–1

1 2 3
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Use vocabulary from previous year and extend to:
midpoint…

Read and plot points in all four quadrants.

For example:

•	 The points (–5, –3), (–1, 2) and (3, –1) are the vertices 
of a triangle. Identify where the vertices lie after:

 a. translation of 3 units parallel to the x-axis;
 b. reflection in the x-axis;
 c. rotation of 180° about the origin.

Link to transformations (pages 202–15).

Given the coordinates of points A and B, find the  
midpoint of the line segment AB. 

•	 Two points A and B have the same y-coordinate. Find 
the midpoint of the line segment AB, e.g.

  xm = –4 + 1⁄2 × 10 = 1

 Generalise the result: the x-coordinate of the  
midpoint of AB, where A is the point (x1, y1) and B is 
the point (x2, y2), is x1 + 1⁄2(x2 – x1) = 1⁄2(x1 + x2).

•	 A is the point (3, 4) and  
B is the point (11, 8). Find  
the midpoint (xm, ym) of AB.

 Complete a right-angled  
triangle with AB as hypotenuse. 

 Use the properties of a rectangle to deduce that:
 xm = 3 + 1⁄2 × 8 = 7,  ym = 4 + 1⁄2 × 4 = 6 

Use the properties of a rectangle to generalise the 
result: the midpoint of the line segment joining  
A (x1, y1) to B(x2, y2) is given by:
  (x1+ x2 , y1 + y2).
              2  2

Note that  x1 + x2  is the mean of the x-coordinates.
   2

0A (–4, 3) B (6, 3)M (xm, 3)

11 x

y

8

4

3

A

B

4

8
M

a

aa

b

b b

x

y

(xm, y1)

(xm, ym)

(x2, y1)

(x2, ym)

(x2, y2)

(x1, y1)

Use vocabulary from previous years and extend to:
Pythagoras’ theorem…
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4-219

Find points that divide a line in a given ratio, using the 
properties of similar triangles.

Given the coordinates of points A and B, calculate the 
length of AB.

•	 A is the point (3, 2) and B is the point (7, 6).  
 Find the length of AB.

 Complete a right-angled triangle with AB as the   
 hypotenuse. Use Pythagoras’ theorem to    
 calculate AB.

Use Pythagoras’ theorem to deduce the general result: 
the distance, d, between points A (x1 , y1) and B (x2 , y2) is 
given by the formula:
 
  d 2 = (x2 – x1)2 + (y2 – y1)2 

•	 The coordinates of point A are (3, 2).  
 The x-coordinate of point B is 11.  
 Line AB is 10 units long.
 Find the coordinates of the midpoint of AB.

Link to Pythagoras’ theorem (pages 186 to 4-189).

x

y

4

4

3

A (3, 2)

B (7, 6) 

7

2

6
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Construct lines, angles and shapes Use, read and write, spelling correctly:
construct, draw, sketch, measure… perpendicular, distance…
ruler, protractor (angle measurer), set square…

Use ruler and protractor to measure and draw lines to the 
nearest millimetre and angles, including reflex angles, to the 
nearest degree.

For example:

•	 Measure the sides and interior angles of these shapes.

Link to angle measure (pages 232–3).
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Use vocabulary from previous year and extend to:
bisect, bisector, midpoint… equidistant…
straight edge, compasses… locus, loci…

In work on construction and loci, know that the shortest 
distance from point P to a given line is taken as the 
distance from P to the nearest point N on the line, so 
that PN is perpendicular to the given line.

Use straight edge and compasses for constructions.

Recall that the diagonals of a rhombus bisect each 
other at right angles and also bisect the angles of the 
rhombus. Recognise how these properties, and the 
properties of isosceles triangles, are used in standard 
constructions.

•	 Construct the midpoint  
and perpendicular bisector  
of a line segment AB.

•	 Construct the bisector  
of an angle.

•	 Construct the perpendicular  
from a point P to a line  
segment AB.

•	 Construct the perpendicular  
from a point Q on a line  
segment CD.

Know that:
•	 The perpendicular bisector of a line segment is the 

locus of points that are equidistant from the two  
endpoints of the line segment.

•	 The bisector of an angle is the locus of points that 
are equidistant from the two lines.

Link to loci (pages 224–7) and properties of a 
rhombus (pages 186–7), and to work in design and 
technology.

Use vocabulary from previous years and extend to:
circumcircle, circumcentre, inscribed circle…

Use straight edge and compasses for constructions.

Understand how standard constructions using straight 
edge and compasses relate to the properties of two 
intersecting circles with equal radii:

•	 The common chord and the line joining the two 
centres bisect each other at right angles.

•	 The radii joining the centres to the points of 
intersection form two isosceles triangles or a 
rhombus.

Use congruence to prove that the standard constructions 
are exact.

Use construction methods to investigate what happens to 
the angle bisectors of any triangle, or the perpendicular 
bisectors of the sides. For example:

•	 Observe the position of the centres of these circles as 
the vertices of the triangles are moved.

 Construct a triangle 
 and the perpendicular 
 bisectors of the sides. 
 Draw the circumcircle. 

 Construct a triangle 
 and the angle bisectors. 
 Draw the inscribed circle. 

Link to properties of a circle (pages 194 to 4-197), and 
to work in design and technology.
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Construct triangles.
Use ruler and protractor to construct triangles:
•	 given two sides and the included angle (SAS);
•	 given two angles and the included side (ASA).

For example: 

•	 Construct ∆ABC with ∠A = 36°, ∠B = 58° and AB = 7 cm.

•	 Construct a rhombus, given the length of a side and one of the 
angles.

Construct solid shapes. Use ruler and protractor to construct 
simple nets. For example:

•	 Look at this net of a cube.
 When you fold it up, which edge  

will meet the edge marked A?  
Mark it with an arrow.

•	 Imagine two identical square-based pyramids.  
Stick their square faces together.  
How many faces does your new shape have?

 
•	 Construct on plain paper a net for a cuboid with dimensions 

2 cm, 3 cm, 4 cm.

•	 Construct the two possible nets of a regular tetrahedron, given 
the length of an edge.

Construct lines, angles and shapes
(continued)

side

side

angle

side

angle
angle

A



As outcomes, Year 8 pupils should, for example:

© Crown copyright 2008 00366-2008PDF-EN-01

As outcomes, Year 9 pupils should, for example:

223The National Strategies | Secondary  
Mathematics exemplification: Y8, 9

GEOMETRY AND MEASURES Construction and loci

Construct triangles.
Construct triangles to scale using ruler and protractor, 
given two sides and the included angle (SAS) or two 
angles and the included side (ASA).

•	 A tower is 30 metres high.  
It casts a shadow of 10 metres on the ground.  
Construct a triangle to scale to represent this.  
Using a protractor, measure the angle that the light 
from the sun makes with the ground.

Extend to constructions with straight edge and 
compasses. For example:

•	 Construct a triangle  
given three sides (SSS).

•	 Construct this quadrilateral.

Link to scale drawings (pages 216–17). 

Construct nets of solid shapes. For example:

•	 Construct a net for a square-based pyramid given 
that the side of the base is 3 cm and each sloping 
edge is 5 cm.

Construct triangles.
Use the method for constructing a perpendicular from a 
point on a line to construct triangles, given right angle, 
hypotenuse and side (RHS). For example:
 
•	 A 10 metre ladder rests against a wall with its foot  

3 metres away from the wall.  
Construct a diagram to scale. Then use a ruler and 
protractor to measure as accurately as possible:

 a. how far up the wall the ladder reaches;
 b. the angle between the ladder and the ground.

Review methods for constructing triangles given 
different information. For example:

•	 Is it possible to construct triangle ABC such that:
 a. ∠A = 60°, ∠B = 60°, ∠C = 60°
 b. BC = 6 cm, AC = 4 cm, AB = 3 cm
 c. BC = 7 cm, AC = 3 cm, AB = 2 cm
 d. ∠A = 40°, ∠B = 60°, AB = 5 cm
 e. ∠A = 30°, ∠B = 45°, AC = 6 cm
 f. BC = 8 cm, AC = 6 cm, ∠C = 50°
 g. BC = 7 cm, AC = 5.5 cm, ∠B = 45°
 h. BC = 7 cm, AC = 4.95 cm, ∠B = 45°
 i. BC = 7 cm, AC = 4 cm, ∠B = 45°
 j. BC= 6 cm, AC = 10 cm, B = ∠90°?

side

side
side

6 cm

3 cm

5 cm

5 cm

4 cm
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4-223

Know from experience of constructing them that 
triangles given SSS, SAS, ASA and RHS are unique but 
that triangles given SSA or AAA are not.

To specify a triangle three items of data about sides and 
angles are required. In particular:
•	 Given three angles (AAA) there is no unique triangle,  
 but an infinite set of similar triangles.
•	 Given three sides (SSS) a unique triangle can be   
 drawn, provided that the sum of the two    
 shorter sides is greater than the longest side.
•	 Given two angles and any side (AAS), a unique   
 triangle can be drawn.
•	 Given two sides and an included angle (SAS), a   
 unique triangle can be drawn.
•	 If the angle is not included between the sides (SSA), 

there are three cases to consider:
i. the arc, of radius equal to side 2, cuts side 3 in 

two places, giving two possible triangles, one 
acute-angled and the other obtuse-angled;

ii. the arc touches side 3, giving one right-angled 
triangle (RHS);

iii. the arc does not reach side 3 so no triangle is 
possible.

Link to congruence and similarity (pages 190 to 4-193).

angle

side 1

side 2
side 2

angle

side 1

side 2

angle

side 1

side 2
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Find simple loci, both by reasoning and 
by using ICT
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Find simple loci, both by reasoning and by using ICT, 
to produce shapes and paths.

Describe familiar routes. For example:

•	 Rajshree walked to the youth club.
 She turned left out of her front gate.
 She turned right at the telephone box.
 She went straight on at the crossroads.
 At the traffic lights she turned right then left.
 She turned left at the station.
 The youth club is on the left-hand side of the road. 

 Describe her route home from the youth club.

Give practical examples of paths, such as:
•	 the trail left on the ground by a snail;
•	 the vapour trail of an aircraft;
•	 the path traced out by a conker on a string;
•	 the path of a ball thrown into the air;
•	 the path you follow on a fairground ride;
•	 the path of the tip of a windscreen wiper.

Visualise a simple path. For example:

•	 Imagine a robot moving so that it is always the same 
distance from a fixed point. Describe the shape of 
the path that the robot makes. (A circle.)

•	 Imagine two trees. Imagine walking so that you 
are always an equal distance from each tree. 
Describe the shape of the path you would walk. (The 
perpendicular bisector of the line segment joining the 
two trees.)

Understand locus as a set of points that satisfy a given 
set of conditions or constraints. Place counters on a 
table according to a given rule and determine the locus 
of their centres. For example:

•	 Place a red counter in the middle of the table. Place 
white counters so that their centres are all the same 
distance from the centre of the red counter. (Centres 
lie on a circle.)

•	 Place a red counter and a green counter some 
distance apart from each other. Place white counters 
so that their centres are always an equal distance 
from the centres of the red and green counters.  
(Centres lie on the perpendicular bisector of RG.)

•	 Place white counters so that their centres are the 
same distance from two adjacent edges of the table. 
(Centres lie on the bisector of the angle at the corner of 
the table.)

Link to construction (pages 220–3).

Find loci, both by reasoning and by using ICT, to 
produce shapes and paths.

Visualise paths and loci in two or three dimensions. For 
example:

•	 Imagine the black line is a stick 
 stuck flat to a rectangular card 
 so that it lies in the same plane.

 Hold the card and stick upright and spin it as fast as 
you can.  
Which of these shapes would you seem to see?

•	 Imagine a square being 
 rolled along a straight line. 
 What path would the 
 point P trace?

•	 A spider is dangling motionless on a single web.
 I move a finger so that its tip is always 10 cm from 

the spider. What is the locus of my finger tip? (The 
surface of a sphere.)

•	 I hold a ruler in my left hand, then move the tip of 
my right forefinger so that it is always 8 cm from the 
ruler. What is the locus of my fingertip? (The surface 
of a cylinder with a hemisphere on each end.)

P
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Find simple loci, both by reasoning and by 
using ICT (continued)
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Use ICT to generate shapes and paths. 
For example, generate using Logo:

•	 rectilinear shapes

•	 regular polygons

•	 equi-angular spirals

Link to properties of triangles, quadrilaterals and 
polygons (pages 184–9).

Use ICT to investigate paths.  
For example:

•	 Use Logo to produce  
a five-pointed star.

Link to properties of circles (pages 194 to 4-197).
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4-227

Investigate problems involving loci and simple 
constructions. For example:

•	 Two points X and Y are 10 cm apart.  
 Two adjacent sides of a square pass through points X  
 and Y.
 What is the locus of vertex A of the square?

•	 In a design for the mechanism of a shower door,   
 AB is a bracket, fixed at A and joined by a pivot to   
 the middle of the door frame at B. One    
 end of the door frame, C, moves along a groove   
 shown by the dotted line. What is the locus of   
 point D on the other edge of the door?

•	 A man has to run from point A to point B, collecting  
 a bucket of water from the river on his way. What   
 point on the river bank should he aim for, in order to  
 keep his path from A to B as short as possible?

X Y

A

A

B

C

D

A

B

river
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Use, read and write, spelling correctly, names and abbreviations of:

Standard metric units
•	 millimetre (mm), centimetre (cm), metre (m), kilometre (km)
•	 gram (g), kilogram (kg)
•	 millilitre (ml), centilitre (cl), litre (l)
•	 square millimetre (mm2), square centimetre (cm2), square metre 

(m2), square kilometre (km2)

Units of temperature, time, angle 
•	 degree Celsius (°C)
•	 second (s), minute (min), hour (h), day, week, month, year, 

decade, century, millennium
•	 degree (°)
 
Know relationships between units of a particular measure, e.g. 
•	 1 kg = 1000 g

Convert between one metric unit and another.

Know the relationship between metric units in common use and 
how they are derived from the decimal system. For example:

Understand that for the same measurement in two different units:
•	 if the unit is smaller, the number of units will be greater;
•	 if the unit is bigger, the number of units will be smaller.

Change a larger unit to a smaller one. For example:
•	 Change 36 centilitres into millilitres.
•	 Change 0.89 km into metres.
•	 Change 0.56 litres into millilitres.

Change a smaller unit to a larger one. For example:
•	 Change 750 g into kilograms.
•	 Change 237 ml into litres.
•	 Change 3 cm into metres.
•	 Change 4 mm into centimetres.

Begin to know and use rough metric equivalents of imperial 
measures in daily use. For example, know that:
•	 1 gallon ≈ 4.5 litres   
•	 1 pint is just over half a litre.

For example:
•	 A litre of petrol costs 89.9p.  

Approximately, how much would 1 gallon cost?

Link to mental recall of measurement facts (pages 90–1).

Use units of measurement to measure, 
estimate, calculate and solve problems 
in a range of contexts; convert between 
metric units and know rough metric 
equivalents of common imperial measures

1000 0.001100 10 1 0.1 0.01
km cm mmm– – –
8 0 0 0

4
3
2

7
3 0

8000 m = 8 km
4 m = 400 cm = 4000 mm
37 cm = 0.37 m
230 mm = 0.23 m
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Continue to use familiar units of measurement from 
previous year and extend to:

Standard metric units
•	 tonne (not usually abbreviated)
•	 hectare (ha)
•	 cubic millimetre (mm3), cubic centimetre (cm3),  

cubic metre (m3)

Commonly used imperial units
•	 ounce (oz), pound (lb), foot (ft), mile, pint, gallon

Know the relationships between the units of a particular 
measure, e.g.
•	 1 hectare = 10 000 m2 
•	 1 tonne = 1000 kg
and extend to:
•	 1 litre = 1000 cm3 
•	 1 millilitre =1 cm3 
•	 1000 litres = 1 m3 

Convert between one unit and another.

Convert between area measures in simple cases.  
For example:
•	 A rectangular field measures 250 m by 200 m.
 What is its area in hectares (ha)?
•	 Each side of a square tablecloth measures 120 cm.
 Write its area in square metres (m2).

Convert between units of time. For example:
•	 At what time of what day of what year will it be:
 a. 2000 minutes
 b. 2000 weeks
 after the start of the year 2000?
•	 How many seconds will pass before your next 

birthday?

Consolidate changing a smaller unit to a larger one. For 
example:
•	 Change 760 g into kilograms.
•	 Change 400 ml into litres.

Know rough metric equivalents of imperial measures 
in daily use (feet, miles, pounds, pints, gallons) and 
convert one to the other. For example, know that:

•	 1 m ≈ 3 ft
•	 8 km ≈ 5 miles
•	 1 kg ≈ 2.2 lb and 1 ounce ≈ 30 g
•	 1 litre is just less than 2 pints.

Link to mental recall of measurement facts  
(pages 90–1).

Continue to use familiar units of measurement from 
previous years and extend to:

Compound measures
•	 average speed (distance/time)
•	 density (mass/volume)
•	 pressure (force/area)

Convert between metric units, including area, volume 
and capacity measures.

For example:
•	 Change 45 000 square centimetres (cm2) into square 

metres (m2).
•	 Change 150 000 square metres (m2) into hectares;
•	 Change 5.5 cubic centimetres (cm3) into cubic 

millimetres (mm3);
•	 Change 3.5 litres into cubic centimetres (cm3).

Link to mental recall of measurement facts  
(pages 90–1).

Convert between currencies. For example:
•	 Use £1 = 10.6 rands to work out how much 45p is in 

rands.
•	 Use 565 drachmae = £1 to work out how much  

1000 drachmae is in pounds.

Convert one rate to another. For example:
•	 Convert 30 mph to metres per second.  

Link to direct proportion (pages 78 to 4-79) and 
conversion graphs (pages 172–3).
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Use opportunities in science, design and technology, geography 
and other subjects to estimate and measure using a range of 
measuring instruments.

Suggest appropriate units and methods to estimate or measure 
length, area, capacity, mass and time. For example, estimate or 
suggest units to measure:
•	 the length of a football field… the thickness of a hair…  

the diameter of a CD…
•	 the area of the school hall… of a postage stamp…  

of the school grounds… the surface area of a matchbox…
•	 the mass of a coin… of a van…
•	 the time to run the length of a football field…  

to boil an egg… to mature a cheese…  
to travel to the moon…

Give a suitable range for an estimated measurement. 
For example, estimate that:
•	 3 m < width of classroom window < 4 m
•	 0.5 litre < capacity of a tankard < 1 litre
•	 50 g < mass of a golf ball < 1000 g
Check by measuring as precisely as possible whether the 
measurement lies within the estimated range.

Read and interpret scales on a range of measuring instruments, 
with appropriate accuracy, including:

•	 vertical scales, e.g. thermometer, tape measure, ruler, 
measuring cylinder…

•	 scales around a circle or semicircle, e.g. for measuring time, 
mass, angle…

Link to rounding (pages 42–5). 

Solve problems involving length, area, capacity, mass, time and 
angle, rounding measurements to an appropriate degree of 
accuracy.

Link to area (pages 234–7).

Use units of measurement to measure, 
estimate, calculate and solve problems 
in a range of contexts; convert between 
metric units and know rough metric 
equivalents of common imperial measures 
(continued)
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Use opportunities in other subjects to estimate and 
measure using a range of measuring instruments, 
particularly opportunities to measure volume and 
bearings.

Suggest appropriate units and methods to estimate 
or measure volume. For example, estimate or suggest 
units to measure:

•	 the volume of a matchbox, of a telephone box, of 
the school hall… 

Estimate measures within a given range. Suggest 
approximate measures of objects or events to use as 
reference points or benchmarks for comparison. 
For example, the approximate:
•	 height of a door is 2 m;
•	 height of an average two-storey house is 10 m;
•	 mass of a large bag of sugar is 1 kg;
•	 mass of a small family car is about 1000 kg;
•	 capacity of a small tumbler is about 250 ml;
•	 area of a football pitch is 7500 m2;
•	 area of a postcard is 100 cm2; 
•	 time to walk one mile is about 20 minutes.

Suggest and justify an appropriate degree of accuracy 
for a measurement. For example:

•	 John says he lives 400 metres from school.
 Do you think this measurement is correct to:
 A. the nearest centimetre,
 B. the nearest metre,
 C. the nearest 10 metres, or
 D. the nearest 100 metres?

 It takes John 7.5 minutes to walk to the school.
 Do you think this measurement is correct to:
 P. the nearest second,
 Q. the nearest 30 seconds, or
 R. the nearest minute?
 

Solve problems involving length, area, volume, 
capacity, mass, time, angle and bearings, rounding 
measurements to an appropriate degree of accuracy.

Link to area (pages 234–7), volume (pages 238–9), and 
bearings (pages 232–3).

Suggest appropriate units to estimate or measure speed. 
For example, estimate or suggest units to measure the 
average speed of:

•	 an aeroplane flying to New York from London,  
a mountain climber, a rambler on a country walk,  
a swimmer in a race, a snail in motion,  
a jaguar chasing prey…

Know that no measurement can be made exactly so it 
is conventional to give any measured value to the nearest 
whole unit or decimal place (e.g. the nearest mark on a 
scale). A measurement may be in error by up to half a unit 
in either direction. For example:

•	 A length d m is given as 36 m. It is presumed to be to the 
nearest metre so 35.5 ≤ d < 36.5.

•	 A volume V cm3 is given as 240 cm3. It is presumed to be 
to the nearest 10 cm3 so 235 ≤ V < 245.

•	 A mass m kg is given as 2.3 kg. It is presumed to be to 
the nearest 0.1kg so 2.25 ≤ m < 2.35.

Suggest a range for measurements such as:
•	 123 mm  1860 mm  3.54 kg   6800 m2

Solve problems such as:
•	 The dimensions of a rectangular floor, measured to the 

nearest metre, are given as 28 m by 16 m. What range 
must the area of the floor lie within? Suggest a sensible 
answer for the area, given the degree of accuracy of the 
data.

Link to rounding and approximation (pages 42 to 4-47).

Solve problems involving length, area, volume, capacity, 
mass, time, speed, angle and bearings, rounding 
measurements to an appropriate degree of accuracy.

Link to area (pages 234 to 4-237), volume (pages 238 
to 4-239), bearings (pages 232–3), and speed (pages 
232–3).
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Extend the range of measures used 
to angle measure and bearings, and 
compound measures

Angle measure

Use, read and write, spelling correctly:
angle, degree (°)… protractor (angle measurer), set square… 
right angle, acute angle, obtuse angle, reflex angle… 

Use angle measure; distinguish between and estimate the size of 
acute, obtuse and reflex angles.

Discuss ‘rays’ of lines emanating from a point, using angles in 
degrees as a measure of turn from one ray to another. 

Know that:
•	 An angle less than 90° is an acute angle.
•	 An angle between 90° and 180° is an obtuse angle.
•	 An angle between 180° and 360° is a reflex angle.
•	 An angle greater than 360° involves at least one complete turn.

Use a 180° or 360° protractor to measure and draw angles, 
including reflex angles, to the nearest degree. Recognise that an 
angle can be measured as a clockwise or anticlockwise rotation 
and that the direction chosen determines which will be the zero 
line and whether the inner or outer scale is to be used.

•	 Draw angles of 36°, 162° and 245°.

Estimate acute, obtuse and reflex angles. For example:

•	 Decide whether these angles are acute, obtuse or reflex, 
estimate their size, then measure each of them to the nearest 
degree.

•	 Imagine a semicircle cut out of paper.
 Imagine folding it in half along its line of symmetry.
 Fold it in half again, and then once more.
 How many degrees is the angle at the corner of the shape now?

Link to angles and lines (pages 178–83), 
and construction (pages 220–3).
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Bearings

Use, read and write, spelling correctly: 
bearing, three-figure bearing… 
and compass directions.

Use bearings to specify direction and solve problems, 
including making simple scale drawings. 

Know that the bearing of a point A from an observer 
O is the angle between the line OA and the north line 
through O, measured in a clockwise direction. 

In the diagram the bearing of A from O is 210°.  
The three-figure bearing of O from A is 030°. 

 

For example:

•	 If the bearing of P from Q is 045°, what is the bearing 
of Q from P?

•	 If the bearing of X from Y is 120°, what is the bearing 
of Y from X?

•	 A ship travels on a bearing of 120° for 100 sea miles, 
then on a bearing of 230° for a further 200 sea miles. 
Represent this with a scale drawing.

 What is the ship’s distance and bearing from the 
starting point?

Link to angles and lines (pages 178–83), 
and scale drawings (pages 216–17).

N

N

A

O
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N

N

100 sea miles
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Compound measures

Use, read and write, spelling correctly: 
speed, density, pressure…  and units such as:  
miles per hour (mph), metres per second (m/s).

Understand that: 
• Rate is a way of comparing how one quantity   
 changes with another, e.g. a car’s fuel consumption  
 measured in miles per gallon or litres per 100 km.
•	 The two quantities are usually measured in different  
 units, and ‘per’, the abbreviation ‘p’ or an oblique ‘/’ is  
 used to mean ‘for every’ or ‘in every’. 

Know that if a rate is constant (uniform), then the two 
variables are in direct proportion and are connected by 
a simple formula. For example:

•	 speed = distance travelled
   time taken

•	 density = mass of object
   volume of object

•	 pressure = force on surface
   surface area

Know that if a rate varies, the same formula can be used 
to calculate an average rate. For example:
•	 A cyclist travels 36 miles in 3 hours.  
 Her average speed is 12 mph.

Solve problems involving average rates of change. 
For example:

•	 The distance from London to Leeds is 190 miles.  
 An Intercity train takes about 21⁄4 hours to travel from  
 London to Leeds. What is its average speed?

•	 a. A cyclist travels 133 km in 8 hours, including a  
  1 hour stop. What is her average cycling speed?
 b. She cycles for 3 hours on the flat at 20 km/h and  
  11⁄2 hours uphill at 12 km/h. What is her total   
  journey time?
 c. The cyclist travels 160 km at an average speed of  
  24 km/h. How long does the journey take?

•	 Naismith’s rule, used by mountain walkers, says that  
 you should allow 1 hour for every 3 miles travelled   
 and 1⁄2 hour for each 1000 ft climbed.  
 At what time would you expect to return from a walk  
 starting at 09:00, if the distance is 14 miles and  
 5000 feet have to be climbed, allowing an extra 2   
 hours for stops and possible delays?

Use speed, density and pressure in other subjects, such 
as science or physical education.

Link to formulae and direct proportion in algebra 
(pages 136–7), and distance–time graphs (pages 172–7).
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Deduce and use formulae to calculate 
lengths, perimeters, areas and volumes in 
2-D and 3-D shapes

Use, read and write, spelling correctly:  
area, surface, surface area, perimeter, distance, edge…  
and use the units: square centimetre (cm2),  
square metre (m2), square millimetre (mm2)…

Deduce and use formulae for the perimeter and area of a 
rectangle. 

Derive and use a formula for the area of a right-angled triangle, 
thinking of it as half a rectangle:
 area = 1⁄2 × base length × height
 area = 1⁄2bh

Calculate the perimeter and area of shapes made from 
rectangles. For example:

•	 Find the area of this shape.

•	 Find the shaded area.

•	 Find the area and outside perimeter of a path 1 metre wide 
bordering a 5 metre square lawn.

•	 Here is a flag. 

 Calculate the area  
of the shaded cross.

•	 Find the area of this quadrilateral:
a. by completing the 3 by 3 square and subtracting the pieces 

outside the quadrilateral;
b. by dissecting the inside of the quadrilateral into rectangles 

and/or right-angled triangles.

8 cm 

3 cm 

5 cm 
6 cm

3 m

3 m

10 m

15 m

10 cm

60 cm

15 cm

40 cm
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Use vocabulary from previous year and extend to: 
volume, space, displacement…
and use the units: hectare (ha), cubic centimetre (cm3), 
cubic metre (m3), cubic millimetre (mm3)…

Deduce formulae for the area of a parallelogram, 
triangle and trapezium. For example, explain why:

•	 The area of a triangle is given by A = 1⁄2bh, where b is 
the base and h is the height of the triangle. 

•	 A rectangle and parallelogram on the same base and 
between the same parallels have the same area,  
A = bh, where b is the base and h is the 
perpendicular distance between the parallels.

•	 The area of a trapezium, where h is the 
perpendicular distance between the parallel sides, is 
1⁄2 (sum of parallel sides) × h. 

Calculate areas of triangles, parallelograms and 
trapezia, and of shapes made from rectangles and 
triangles. For example:

•	 A right-angled triangle  
lies inside a circle.  
The circle has a radius of 5 cm. 
Calculate the area  
of the triangle.

•	 The diagram shows a shaded  
square inside a larger square.  
Calculate the area of  
the shaded square.

A B

Cb

h

D

V

P

A B

Cb

h

D

V

P

b

hh

A B

CD b

a

h

5 cm

14 cm

3 cm

Use vocabulary from previous years and extend to: 
circumference, π… 
and names of the parts of a circle.
Link to circles (pages 194 to 4-197).

Know and use the formula for the circumference of a 
circle. For example:

Know that the formula for the circumference of a circle 
is C = πd, or C = 2πr, and that different approximations 
to π are 3, 22⁄7, or 3.14 correct to 2 d.p.

Use the π key on a calculator.

Calculate the circumference of circles. For example:

•	 A circle has a circumference of 120 cm.  
What is the radius of the circle? 

•	 The diameter of King Arthur’s Round Table is 5.5 m.  
A book claims that 50 people sat round the table.  
Assume each person needs 45 cm round the 
circumference of the table.  
Is it possible for 50 people to sit around it?

•	 The large wheel on Wyn’s wheelchair has a diameter 
of 60 cm.  
Wyn pushes the wheel round exactly once.  
Calculate how far Wyn has moved.

 The large wheel on Jay’s wheelchair has a diameter 
of 52 cm.  
Jay moves her wheelchair forward 950 cm.  
How many times does the large wheel go round?

•	 A Ferris wheel has a diameter of 40 metres. How far 
do you travel in one revolution of the wheel?

•	 A touring cycle has wheels of diameter 70 cm. How 
many rotations does each wheel make for every 
10 km travelled?
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Calculate the length of circular arcs.
•	 All curves in the left-hand figure are semicircles.  
 All curves in the right-hand figure are quarter circles  
 or three-quarter circles.
 Calculate the perimeter of each shape.

Know that the length of an arc is directly proportional to 
the size of the angle θ between the two bounding radii, 
or arc length = 2π r × θ/360, where θ is in degrees and r 
is the length of the radius.

4 cm

2 cm
2 cm2 cm
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Deduce and use formulae to calculate 
lengths, perimeters, areas and volumes in 
2-D and 3-D shapes (continued)

•	 Using a pinboard, make different shapes with an area of  
2 square units.

Investigate relationships between perimeters and areas of different 
rectangles. For example:

•	 Sketch and label some shapes which have an area of 1 m2.  
Find the perimeter of each shape.

•	 A rectangle has a fixed area of 36 cm2. What could its perimeter 
be? What shape gives the smallest perimeter?

•	 A rectangle has a fixed perimeter of 20 cm. What could its area 
be? What shape encloses the most area?

•	 Do these shapes have: 
a. the same area? 
b. the same perimeter?
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•	 On a 1 cm grid, draw a triangle with an area of 
7.5 cm2 and an obtuse angle.

•	 Use methods such as dissection or ‘boxing’ of shapes 
to calculate areas. For example:

 Draw these shapes on a 1 cm spotty grid and use the 
dashed lines to help find their areas.

•	 Make quadrilaterals on a 3 by 3 pinboard.  
Find the area of each quadrilateral.

•	 The area of the parallelogram is 10 cm2.  
Calculate the height of the parallelogram.

•	 The area of the trapezium is 10 cm2.  
What might be the values of h, a and b (a > b)?

•	 Use a pinboard and spotty paper to investigate 
simple transformations of the vertices of triangles 
and parallelograms, and how they affect the area of 
the shapes. For example:

 Find the area of each parallelogram or triangle and 
explain what is happening.

Know and use the formula for the area of a circle: 
 A = π d 2/4 or A = πr2

For example:

•	 A circle has a radius of 15 cm.  
What is its area?

•	 Calculate the area  
of the shaded shape.

•	 A church door is in the shape  
of a rectangle with a  
semicircular arch. The  
rectangular part is 2 m high  
and the door is 90 cm wide.  
What is the area of the door?

•	 Napoli Pizzas make two sizes of pizza.
a. A small pizza has a diameter of 25 cm.  

What is the surface area of the top of the pizza?
b. A large pizza has twice the surface area of the 

small one. What is the diameter of the large 
pizza?

c. A small boy reckons he could just about manage 
to eat a 120° wedge (sector) of the large pizza. 
What is the area covered by topping on this 
piece?

•	 The inside lane of a running track is 400 m long, 
100 m on each straight and 100 m on each 
semicircular end.  
What area in the middle is free for field sports?

height

4 cm

h

a

b

C

A A1 A2

A2

A1

A

B B1 B2

D BC

1.5 m

2.75 m

2 m

90 cm
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Know and use the formula for the area of a circle.
•	 A donkey grazes in a 60 m by 60 m square field with  
 a diagonal footpath. The donkey is tethered to a   
 post.  
 It can just reach the path, but not cross it. Consider   
 two tethering positions:
 A. corner A, making the 
  largest possible quarter 
  circle (quadrant) for the 
  donkey to graze;
 B. point B, somewhere on the 
  field boundary, making 
  the largest possible semicircle.

 Which tethering position gives the bigger grazing   
 area? Use scale drawing and measurement to help   
 calculate the answer.
 What if the field is rectangular?

Know that the area of a sector of a circle is directly 
proportional to the size of the angle θ between the two 
bounding radii, or area of sector = 2π r 2 × θ/360, where θ 
is in degrees and r is the length of the radius.

B A
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Deduce and use formulae to calculate 
lengths, perimeters, areas and volumes in 
2-D and 3-D shapes (continued)

Find the surface area of cuboids and shapes made from cuboids. 
Check by measurement and calculation.

Unfold packets in the shape of cuboids and other 3-D shapes to 
form a net. Relate the surface area to the shape of the net.

Estimate the surface area of everyday objects. For example:

•	 Estimate the surface area of a house brick, a large cereal packet, 
a matchbox…

 Check estimates by measurement and calculation.

Derive and use a formula for the surface area S of a cuboid with 
length l, width w and height h:

 S = 2(length × width) + 2(length × height) + 2(height × width)
 S = 2lw + 2lh + 2hw
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Know the formula for the volume of a cuboid and use 
it to solve problems involving cuboids.

Understand the formula for the volume of a cuboid by 
considering how to count unit cubes. 

•	 Suppose the cuboid is l units long, w units wide and 
h units high.

 Then:
  area of base = lw square units
  volume = area of base × number of layers 
    = lwh cubic units

Estimate volumes. For example:

•	 Estimate the volume of everyday objects such as a 
rectangular chopping board, a bar of soap, a shoe 
box…

 Check estimates by measurement and calculation.

Suggest volumes to be measured in cm3, m3.

Volume and displacement 
In science, start to appreciate the connection between 
volume and displacement. For example,

•	 Make some cubes or cuboids with different numbers 
of Centicubes. 

 Put them into a measuring cylinder half filled with 
water. How many millilitres does the water rise? 

 What is the connection between the volume of the 
cube or cuboid and the volume of water displaced? 

 (1 ml of water has a volume of 1cm3.)

Calculate the surface area and volume of a right prism.

Know that a prism is a polyhedron of uniform cross-
section throughout its length. A cuboid is a common 
example.

Use knowledge of prisms made up of cuboids to write 
an expression for the total volume of such a prism. For 
example:

•	 A prism has cross-section areas A1, A2, A3, …, all of 
length b.

  V = A1b + A2b + A3b + …
   = (A1 + A2 + A3 + …) b
   = total area of cross-section × length

A1

b
A2

A3
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Calculate the surface area and volume of a cylinder.
Know that the total surface area A of a cylinder of height 
h and radius r is given by the formula 
 A = 2π r 2 + 2πrh
and that the volume V of the cylinder is given by the 
formula 
 V = πr2h

•	 In geography, use a rain gauge, then estimate the   
 volume of water which has fallen on a specified area  
 over a given period.
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Solve simple problems such as:

•	 How many unit cubes are there in these shapes?  
What is the surface area of each shape?

•	 Investigate the different cuboids you can make with 24 cubes. 
Do they all have the same surface area?

•	 This solid cube is made from  
alternate blue and white  
centimetre cubes. 

 What is its surface area?  
How much of its surface area  
is blue?

  

•	 This shape is made from  
three identical cubes.  
The top cube is placed  
centrally over the other two.

 The faces of the shape are to be covered in sticky paper.  
Sketch the different shapes of the pieces of paper required.  
Say how many of each shape are needed.

 If each cube has an edge of 5 cm, what is the surface area of the 
whole shape?  
Compare different methods of working this out.

•	 Calculate the surface area  
in cm2 of this girder.

•	 12 cubes with 1 cm edges are each covered in sticky paper.  
How much paper is needed?

 The 12 cubes are wrapped in a single parcel. What arrangement 
of the cubes would need the least paper?

Link to lines, angles and shapes (pages 178–201).  

Deduce and use formulae to calculate 
lengths, perimeters, areas and volumes in 
2-D and 3-D shapes (continued)

3 cm

3 cm

1 5 cm

9 cm

4 cm
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Solve problems such as:

•	 A box for coffee is in the  
shape of a hexagonal prism.

 Each of the six triangles  
in the hexagon has  
the same dimensions.

 Calculate the total  
area of the hexagon.

 The box is 12 cm long.
 After packing, the coffee fills 80% of the box.
 How many grams of coffee are in the box?
 (The mass of 1 cm3 of coffee is 0.5 grams.)
 
•	 This door wedge is in the shape of a prism.

 The shaded face is a trapezium.  
Calculate its area.  
Calculate the volume of the door wedge.

Link to lines, angles and shapes (pages 178–201).

Solve problems such as:

•	 Find the volume of a 3 cm by 4 cm by 5 cm box.

•	 Find the volume in cm3 of this H-shaped girder by 
splitting it into cuboids.

•	 Containers come in three  
lengths: 12 m, 9 m and 6 m.  
Each is 2.3 m wide and  
2.3 m tall.

 How many crates measuring  
1.1 m by 1.1 m by 2.9 m will fit  
in each of the three containers?

•	 Boxes measure 2.5 cm by 4.5 cm by 6.2 cm.

 A shopkeeper puts them in a tray.

 Work out the largest number of boxes that can lie 
flat in the tray.

•	 What is the total surface area  
of this box?  
Find the length of each edge.

•	 This block of cheese is in  
 the shape of a cube. 
 Each edge is 8 cm long. 
 It is cut into two pieces   
 with one vertical  cut.

 Calculate the volume and
 surface area of the shaded piece.

Link to lines, angles and shapes (pages 178–201).

12 cm

12 cm

12 cm

12 cm40 cm 2 m

6.2 cm4.5 cm

2.5 cm

2.5 cm 31 cm

9 cm

80 cm2

120 cm2

96 cm2

8 cm
1 cm

1 cm10 cm

10 cm

8 cm

4 cm

6.0 cm

2.5 cm
2.5 cm

3.5 cm
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Solve problems such as:

•	 The cross-section of a skirting board is in the shape  
 of a rectangle, with a quadrant (quarter circle) on   
 top. The skirting board is 1.5 cm thick and    
 6.5 cm high. Lengths totalling 120 m are    
 ordered. What volume of wood is contained in the   
 order?

•	 Large wax candles are made in the shape of a 
cylinder of length 20 cm and diameter 8 cm. They are 
packed neatly into individual rectangular boxes in 
which they just fit.

 What percentage of the space in each box will be 
occupied by air? 

 If the dimensions of the candle and its box are 
doubled, what effect does this have on the 
percentage of air space?

•	 A can in the shape of a cylinder is designed to have 
a volume of 1000 cm3. The amount of metal used is 
to be a minimum. What should the height of the can 
and radius of the top be? 

 Use a spreadsheet to help you.

1.5 cm

6.5 cm
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Use sine, cosine and tangent to solve 
problems
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Use, read and write, spelling correctly:
sine (sin), cosine (cos), tangent (tan)…  
opposite, adjacent, hypotenuse… 
angle of elevation, angle of depression…

Begin to use sine, cosine and tangent to solve 
problems involving right-angled triangles in two 
dimensions. For example:

•	 Use the SIN (sine) key and 
 the COS (cosine) key on 
 a calculator to complete 
 this table. Round each
 value to two decimal places.

 Plot points on a graph, using cos θ for the 
x-coordinate and sin θ for the y-coordinate.

 What do you notice about the graph and table?

•	 Draw a right-angled triangle with an angle of 70° on 
the grid. The hypotenuse is of length 1. The lengths 
of the other two sides are given by cos 70° and 
sin 70° (or 0.34 and 0.94 respectively, correct to two 
decimal places).

 Use this information to 
 write the lengths of the 
 sides of the other two 
 triangles.

•	 Find the lengths of the sides of the triangles if the 
angle changes to 50°.

θ cos θ sin θ
0°

10°
20°
30°
40°
50°
60°
70°
80°
90°

0
0

0.2

0.2

0.4

0.4

0.6

0.6

0.8

0.8

1

1

y = sin θ

x = cos θ

0
0

0.2

0.2

0.4

0.4

0.6

0.6

0.8

0.8

1

1
y = sin θ

x = cos θ

70

0.34

0.94
1

70°

5

70°

3

70°
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Use sine, cosine and tangent to solve 
problems (continued)
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Consider sine, cosine and tangent as ratios. 
For example:

•	 Use a ruler and protractor to draw a variety of similar 
right-angled triangles, e.g. with an angle of 40°. 

 Measure the hypotenuse H, the side A adjacent to 
the known angle, and the side O opposite to the 
known angle.

 Use a spreadsheet to explore the value of A⁄H.

 
 Conclude that for each triangle the approximate 

value of A⁄H is the same as the cosine of the angle, or 
cos 40°.

 
 Similarly, know that the approximate value O⁄H is the 

sine of the angle, or sin 40°, and that the approximate 
value O⁄A is the tangent of the angle, or tan 40°.

For example:
 
•	 Find the sides marked with a question mark in 

triangles such as:

Solve problems such as:

•	 A girl is flying a kite. The string is 30 m long and is at 
an angle of 42° to the horizontal.

 How high is the kite above the girl’s hand?

•	 A circle has a radius of 20 cm.
 Calculate the length of the chord AB.

40°

40°

H1
H2

A1

A2O1

O2

A (cm) H (cm) A/H

10.0 13.06

4.5

6.0

10.5

4.42 0.766

0.766

0.766

0.766

0.766

2 cm

6.5 cm

?

?

52°

30°

A B

20 cm20 cm
120°
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Use sine, cosine and tangent to solve 
problems (continued)
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•	 Use a calculator to find the 
 value of an angle of a right-
 angled triangle, given two sides. 
 
 For example:

 The adjacent side is 3 cm and the hypotenuse is 8 cm. 
On a scientific calculator press, for example:

 On a graphical calculator press, for example:

•	 Find the angle marked with a question mark in 
triangles such as:

Solve problems such as:

•	 A boy walks 6 km west and then 8 km north.  
How far is he now from his starting point?

 The boy wants to get back to his starting point by 
the shortest route. On what bearing should he walk?

•	 The sides of a regular pentagon 
 are 12 cm long.  

Find the length of a diagonal.

•	 The most comfortable viewing distance from the eye 
direct to the centre of a computer screen is 55 cm, 
looking down from the horizontal at 15°.

a. What height should your eyes be above the centre of 
the screen?

b. How far away (horizontally) should you sit from the 
screen?

•	 What angle does the line y = 2x – 1 make with the  
x-axis?

•	 What is the angle of slope of a 1 in 5 (20%) hill?

Link to Pythagoras’ theorem (pages 186 to 4-189), 
similarity (page 4-193), and gradient (pages 166 to 
4-169).

?
8 cm 3 cm

= =83 INV COS÷

( 3 8 )SHIFT COS ÷ EXE

3.5 cm

2 cm

?
4 m

7 m
?

?

8 mm
14 mm

15°

55 cm
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