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Term Topics Covered Estimated number of teaching hours 

Autumn 1 Unit 8: Transformations and Constructions 
Unit 16:  Circle theorems 
Unit 17: More Algebra – Functions 
 

6 hours 
12 hours 
9 hours 

Autumn 2 Unit 18: Vectors and geometric proof 
Unit 19: Proportion and harder graphs 

14 hours 
15 hours 

Spring 1 Revision 25 hours 

Spring 2 Revision 25 hours 

Summer 1 Exams  

Summer 2 Exams  



Schemes of Work 

Unit Topic Learning Objectives Possible Success Criteria Keywords 

8. 
Transformations 
and 
constructions 

� Transformations 
Reflection and 
rotation 

- Enlargement 
- Transformations 

and combinations 
of transformations 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

• Distinguish properties that are preserved 
under particular transformations; 

• Recognise and describe rotations – know that 
they are specified by a centre and an angle; 

• Rotate 2D shapes using the origin or any other 
point (not necessarily on a coordinate grid); 

• Identify the equation of a line of symmetry; 
• Recognise and describe reflections on a 

coordinate grid – know to include the mirror 
line as a simple algebraic equation, � = �, � = 
�, � = �, � = −� and lines not parallel to the 
axes; 

• Reflect 2D shapes using specified mirror lines 
including lines parallel to the axes and also � = 
� and � = −�; 

• Recognise and describe single translations 
using column vectors on a coordinate grid; 

• Translate a given shape by a vector; 
• Understand the effect of one translation 

followed by another, in terms of column 
vectors (to introduce vectors in a concrete 
way); 

• Enlarge a shape on a grid without a centre 
specified; 

• Describe and transform 2D shapes using 
enlargements by a positive integer, positive 
fractional, and negative scale factor; 

• Know that an enlargement on a grid is 
specified by a centre and a scale factor; 

• Identify the scale factor of an enlargement of a 
shape; 

Recognise similar shapes 
because they have equal 
corresponding angles and/or 
sides scaled up in same ratio. 

Understand that translations 
are specified by a distance 
and direction (using a vector). 

Recognise that enlargements 
preserve angle but not length. 

Understand that distances 
and angles are preserved 
under rotations, reflections 
and translations so that any 
shape is congruent to its 
image. 

Understand that similar 
shapes are enlargements of 
each other and angles are 
preserved. 

 

 

 

 

 

 

Rotation, 
reflection, 
translation, 
transformation, 
enlargement, 
scale factor, 
vector, centre, 
angle, direction, 
mirror line, 
centre of 
enlargement, 
describe, 
distance, 
congruence, 
similar, 
combinations, 
single, 
corresponding, 
constructions, 
compasses, 
protractor, 
bisector, bisect, 
line segment, 
perpendicular, 
loci, bearing 

 

 

 

 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

� Constructions, loci and 
bearings 

- 3D solids 
- Bearings and scale 

drawings 
- Constructions 
- loci 

 
 
 
 
 

• Enlarge a given shape using a given centre as 
the centre of enlargement by counting 
distances from centre, and find the centre of 
enlargement by drawing; 

• Find areas after enlargement and compare 
with before enlargement, to deduce 
multiplicative relationship (area scale factor); 
given the areas of two shapes, one an 
enlargement of the other, find the scale factor 
of the enlargement (whole number values 
only); 

• Use congruence to show that translations, 
rotations and reflections preserve length and 
angle, so that any figure is congruent to its 
image under any of these transformations; 

• Describe and transform 2D shapes using 
combined rotations, reflections, translations, 
or enlargements; 

• Describe the changes and invariance achieved 
by combinations of rotations, reflections and 
translations. 
 

• Understand and draw front and side elevations 
and plans of shapes made from simple solids; 

• Given the front and side elevations and the 
plan of a solid, draw a sketch of the 3D solid; 

• Use and interpret maps and scale drawings, 
using a variety of scales and units; 

• Read and construct scale drawings, drawing 
lines and shapes to scale; 

• Estimate lengths using a scale diagram; 
• Understand, draw and measure bearings; 
• Calculate bearings and solve bearings 

problems, including on scaled maps, and 
find/mark and measure bearings 

• Use the standard ruler and compass 
constructions: 

– bisect a given angle; 
– construct a perpendicular to a given 

line from/at a given point; 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Able to read and construct 
scale drawings. 

When given the bearing of a 
point � from point �, can 
work out the bearing of � 
from �. 

Know that scale diagrams, 
including bearings and maps, 
are ‘similar’ to the real-life 
examples. 

Able to sketch the locus of 
point on a vertex of a rotating 
shape as it moves along a line, 
of a point on the 
circumference and at the 
centre of a wheel. 

Common 
misconceptions 

 

Students often 
use the term 
‘transformation’ 
when describing 
transformations 
instead of the 
required 
information. 

Lines parallel to 
the coordinate 
axes often get 
confused 

 

 

 

 

 

 

 

 

 

 

Correct use of a 
protractor may 
be an issue 



 

– construct angles of 90°, 45°; 
– perpendicular bisector of a line 

segment; 
• Construct: 

– a region bounded by a circle and an 
intersecting line; 

– a given distance from a point and a 
given distance from a line; 

– equal distances from two points or 
two line segments; 

– regions which may be defined by 
‘nearer to’ or ‘greater than’; 

• Find and describe regions satisfying a 
combination of loci, including in 3D; 

• Use constructions to solve loci problems 
including with bearings; 
Know that the perpendicular distance from a 
point to a line is the shortest distance to the 
line 

 



16. Circle 
theorems 

Circle theorems 
- Radii and chords 
- Tangents 
- Angles in circles 1 
- Angles in circles 2 
- Applying circle theorems 

 
 
 
 
 
 
 
 
 
 
 
 

• Recall the definition of a circle and identify 
(name) and draw parts of a circle, including 
sector, tangent, chord, segment; 

• Prove and use the facts that: 
– the angle subtended by an arc at the 

centre of a circle is twice the angle 
subtended at any point on the 
circumference; 

– the angle in a semicircle is a right 
angle; 

– the perpendicular from the centre of 
a circle to a chord bisects the chord; 

– angles in the same segment are 
equal; 

– alternate segment theorem; 
– opposite angles of a cyclic 

quadrilateral sum to 180°; 
• Understand and use the fact that the tangent 

at any point on a circle is perpendicular to 
the radius at that point; 

Justify clearly missing angles on 
diagrams using the various circle 
theorems 

 

 

 

 

 

 

 

 

 

 

 

Radius, centre, 
tangent, 
circumference, 
diameter, 
gradient, 
perpendicular, 
reciprocal, 
coordinate, 
equation, 
substitution, 
chord, triangle, 
isosceles, angles, 
degrees, cyclic 
quadrilateral, 
alternate, 
segment, 
semicircle, arc, 
theorem 

 



 
 
 
 
 
 
 
 
 

 
� Circle geometry 

- Applying circle 
theorems 

 

• Find and give reasons for missing angles on 
diagrams using: 

– circle theorems; 
– isosceles triangles (radius 

properties) in circles; 
– the fact that the angle between a 

tangent and radius is 90°; 
– the fact that tangents from an 

external point are equal in length. 
 
 
• Select and apply construction techniques and 

understanding of loci to draw graphs based 
on circles and perpendiculars of lines; 

• Find the equation of a tangent to a circle at a 
given point, by: 

– finding the gradient of the radius 
that meets the circle at that point 
(circles all centre the origin); 

– finding the gradient of the tangent 
perpendicular to it; 

– using the given point; 
• Recognise and construct the graph of a circle 

using �2 + �2 = �2 for radius � centred at the 
origin of coordinates. 

 

 

 

 

 

 

 

 

Find the gradient of a radius of a 
circle drawn on a coordinate grid 
and relate this to the gradient of 
the tangent. 

Justify the relationship between 
the gradient of a tangent and the 
radius. 

Produce an equation of a line given 
a gradient and a coordinate. 

 

 

Common 
misconceptions 

Much of the 
confusion arises 
from mixing up 
the diameter and 
the radius 

 

 

 



17. More 
Algebra 

� Changing the subject of 
the formulae (more 
complex), solving 
equations from 
algebraic fractions 

- Rearranging 
formulae 

- Algebraic 
fractions 

- Simplifying 
algebraic 
fractions 

- More algebraic 
fractions 

- Surds 
- Solving 

algebraic 
fractional 
equations 

- Functions 
- Proof 

� Rationalise the denominator involving 
surds; 

� Simplify algebraic fractions; 
� Multiply and divide algebraic fractions; 
� Solve quadratic equations arising from 

algebraic fraction equations; 
� Change the subject of a formula, including 

cases where the subject occurs on both 
sides of the formula, or where a power of 
the subject appears; 

� Change the subject of a formula such as 
�

	
=

�



+

�

�
, where all variables are in the 

denominators; 
� Solve ‘Show that’ and proof questions 

using consecutive integers (�, � + 1), 
squares �2, 2, even numbers 2�, odd 
numbers 2� +1; 

� Use function notation; 
� Find f(�) + g(�) and f(�) − g(�), 2f(�), f(3�) 

etc algebraically; 
� Find the inverse of a linear function; 
� Know that f−1(�) refers to the inverse 

function; 
� For two functions f(�) and g(�), find gf(�). 
 

Rationalise: �

√���
, �
√�

, (√18 +

10) + √2. 

Explain the difference between 
rational and irrational numbers. 

Given a function, evaluate f(2). 

When g(�) = 3 − 2�, find g−1 (�). 

 

Keywords 

Rationalise, 
denominator, 
surd, rational, 
irrational, 
fraction, 
equation, 
rearrange, 
subject, proof, 
function 
notation, 
inverse, evaluate 

Common 
misconceptions 

√3 x √3 = 9 is 
often seen. 

When simplifying 
involving factors, 
students often 
use the ‘first’ 
factor that they 
find and not the 
LCM. 

Notes 

It is useful to 
generalise √� × 
√� = �. 

Revise the 
difference of two 
squares to show 
why we use, for 
example, (√3 − 
2) as the 
multiplier to 
rationalise (√3 + 
2). 



18. Vectors and 
geometric proof 

� Vectors and geometric 
proof 

- Vectors and 
vector notation 

- Vector 
arithmetic 

- More vector 
arithmetic 

- Parallel vectors 
and collinear 
vectors 

- Solving 
geometric 
problems 

-  
 

• Understand and use vector notation, 
including column notation, and understand 
and interpret vectors as displacement in the 
plane with an associated direction. 

• Understand that 2a is parallel to a and twice 
its length, and that a is parallel to −a in the 
opposite direction. 

• Represent vectors, combinations of vectors 
and scalar multiples in the plane pictorially. 

• Calculate the sum of two vectors, the 
difference of two vectors and a scalar 
multiple of a vector using column vectors 
(including algebraic terms). 

• Find the length of a vector using Pythagoras’ 
Theorem. 

• Calculate the resultant of two vectors. 
• Solve geometric problems in 2D where 

vectors are divided in a given ratio. 
• Produce geometrical proofs to prove points 

are collinear and vectors/lines are parallel. 
 

Add and subtract vectors 
algebraically and use column 
vectors. 

Solve geometric problems and 
produce proofs. 

 

Keywords 

Vector, direction, 
magnitude, 
scalar, multiple, 
parallel, 
collinear, proof, 
ratio, column 
vector 

 

19. Harder 
Graphs 

� Reciprocal and 
exponential graphs: 
Gradient and are under 
graphs 

- Exponential 
functions 

- Non-linear 
graphs 

- Translating 
graphs of 
functions 

- Reflecting and 
stretching 
graphs of 
functions 
 
 
 

• Recognise, sketch and interpret graphs of the 
reciprocal function � =

�

�
 with � ≠ 0 

• State the value of � for which the equation is 
not defined; 

• Recognise, sketch and interpret graphs of 
exponential functions � = �� for positive 
values of � and integer values of �; 

• Use calculators to explore exponential 
growth and decay; 

• Set up, solve and interpret the answers in 
growth and decay problems; 

• Interpret and analyse transformations of 
graphs of functions and write the functions 
algebraically, e.g. write the equation of f(�) + 
�, or f(� − �): 

– apply to the graph of � = f(�) the 
transformations � = −f(�), � = f(�) 
for linear, quadratic, cubic functions; 

Explain why you cannot find the 
area under a reciprocal or tan 
graph 

 

 

 

 

 

 

 

 

 

 

Keywords 

Reciprocal, 
linear, gradient, 
quadratic, 
exponential, 
functions, direct, 
indirect, 
proportion, 
estimate, area, 
rate of change, 
distance, time, 
velocity, 
transformations, 
cubic, 
transformation, 
constant of 
proportionality 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

– apply to the graph of y = f(�) the 
transformations � = f(�) + �, � = f(� 
+ �) for linear, quadratic, cubic 
functions; 

• Estimate area under a quadratic or other 
graph by dividing it into trapezia; 

• Interpret the gradient of linear or non-linear 
graphs, and estimate the gradient of a 
quadratic or non-linear graph at a given point 
by sketching the tangent and finding its 
gradient; 

• Interpret the gradient of non-linear graph in 
curved distance-time and velocity-time 
graphs: 

– for a non-linear distance-time graph, 
estimate the speed at one point in 
time, from the tangent, and the 
average speed over several seconds 
by finding the gradient of the chord; 

– for a non-linear velocity-time graph, 
estimate the acceleration at one 
point in time, from the tangent, and 
the average acceleration over 
several seconds by finding the 
gradient of the chord; 

• Interpret the gradient of a linear or non-
linear graph in financial contexts; 

• Interpret the area under a linear or non-
linear graph in real-life contexts; 

• Interpret the rate of change of graphs of 
containers filling and emptying; 

• Interpret the rate of change of unit price in 
price graphs. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 
 
 
 

 


