
MATHEMATICS Key Stage 4 Higher 

Topic title: 

Unit 1 Number 
Year: 10 
Term:  Autumn 1 

Why we teach this: 
Number forms the building 
blocks of all mathematics. 

Why we teach this here: 
Students need the basic skills and 
confidence to be able to access the 
remainder of the course. 

Big questions: 
- How many different ways are there to round a number? 
- Give an example of where you can use the laws of indices to simplify an 

expression. 
- Demonstrate by example that you understand what is meant by a 

fractional index and a negative index. 
- Find the prime factors of any 3 digit number. 
- What is special about prime numbers? 
- Write down a very large number and a very small number and then put 

them into standard form. 
- Demonstrate by giving a worked example that you understand how to 

rationalise a denominator. 

Builds on previous topics:It is essential that 
students have a firm grasp of place value and be 
able to order integers and decimals and use the 
four operations. Students should have 
knowledge of integer complements to 10 and to 
100, multiplication facts to 10 × 10, strategies 
for multiplying and dividing by 10, 100 and 
1000. Students will have encountered squares, 
square roots, cubes and cube roots and have 
knowledge of classifying integers. 

Links to future topics: 
All units. 

Key knowledge: 
- Number Problems and 

Reasoning 
- Place value and 

estimating 
- HCF and LCF 
- Calculating with Powers 
- Zero, Negative and 

Fractional Indices 
- Standard form 
- Surds 

 

Skills developed: 
- Work out the total number of ways of performing a task 
- Estimate an answer 
- Find the HCF and LCM of two numbers. 
- Use powers and roots in calculations 
- Use index laws 
- Une fractional and negative indices 
- Use standard form. 
- Rationalise a denominator. 

Mini/Interim assessments: Quick 5s/End of topic mini-tests 
Termly summative assessment:  December 

Independent study 
tasks/resources: 
KAO 

Key 
vocabulary  
Integer 
Number 
Digit 
Negative 
Decimal 
Addition 
Multiplication 
Power 

Key vocabulary  
Root 
Factor 
Multiple 
Square 
Cube 
Even 
Odd 
Surd 
Irrational 

Cultural capital opportunities: 
Cryptography is the study of codes, with the aim of communicating in a secure way 
without messages being deciphered.  Modern cryptography is often based on prime 
numbers.  In particular finding very large numbers that can be written as the product 
of two not-quite as large prime factors.   Finding what these two prime numbers are is 
a challenge, even with modern computers; but you will need to find them to crack the 
code.and predictions made. You can only do this if you make assumptions that simplify 
the situation. Although simplifying the situation means that the model is only an 
approximation to the real world, it helps us to understand the forces that lie behind it.  
 

Whole school Curricular 
Concept links: 
Money Matters  
 



MATHEMATICS Key Stage 4 Higher 

Topic title: 

Unit 2 Algebra 
Year: 10 
Term:  Autumn 1 

Why we teach this: 
Algebra is a universal language 
that has been used for centuries in 
countries all over the world. 

Why we teach this here: 
Algebra forms the building block upon which 
many more topic are built. 

Big questions: 
- How can we use Algebra to tell a story and represent patterns? 
- Describe the key features of a formula/ identity/expression/ 

equation 
- What are the similarities between cancelling a numerical fraction 

and cancelling a simple algebraic fraction?   
- Outline the steps for factorising a quadratic expression 
- Write an expression that gives the same overall value whether you 

substitute a number or its negative counterpart. 
- Explain how iteration can be used to generate a sequence   

Builds on previous topics: 
The ability to use negative 
numbers with the four operations 
and recall and use hierarchy of 
operations and understand inverse 
operations; dealing with decimals 
and negatives on a calculator; 
using index laws numerically. 

Links to future topics: 
 

Key knowledge: 
- Algebraic Indices 
- Expanding and Factorising 
- Equations 
- Formulae 
- Linear Sequences 
- Non-Linear Sequences 
 

 

Skills developed: 
- Use the rules of indices to simplify algebraic expressions. 
- Expand brackets. 
- Factorise algebraic expressions. 
- Use equations to solve problems. 
- Substitution of numbers into formulae. 
- Rearranging formulae. 
- Find a general formulae to describe a sequence. 

Mini/Interim assessments: 
Quick 5s/End of topic mini-tests 
Termly summative assessment:  
December 

Independent study 
tasks/resources: 
KAO 

Key vocabulary  
Expression 
Equation 
Identity 
Formula 
Simplify 
Index 
Power 
Expand 
Factorise 
Substitution 
Sequence 
Nth term 
Linear 
Arithmetic 

Key vocabulary  
Terms 
Like Terms 
Common Factor 
Linear 
BIDMAS 
Evaluate 
Identity 
Positive 
Negative 
Base 
Geometric 
Quadratic 
Difference between 
two squares 

Cultural capital opportunities: 
The world is messy, complicated and always in motion. Algebra is a vital 
part of maths because it attempts to describe aspects of the world, such as 
fluid flow or the forces acting on a suspension bridge. Through equations 
and formulae, algebra provides a mathematical model to describe a real-
world situation, from which understanding can be gleaned and predictions 
made. You can only do this if you make assumptions that simplify the 
situation. Although simplifying the situation means that the model is only an 
approximation to the real world, it helps us to understand the forces that 
lie behind it.  
 

Whole school Curricular Concept 
links: 
Money Matters and Nature's 
Wonders 
 

 



MATHEMATICS Key Stage 4 Higher 

Topic title: 

Unit 4 Fractions, Ratio and 
Percentages. 

Year: 10 
Term:  Autumn 2 

Why we teach this: 
Converting fractions, decimals and 
percentages can make calculations simpler. 

Why we teach this here: 
KS3 covers all of the Fraction, Ratio and 
Percentages material apart from conversion of 
recurring decimals to fractions. 

Big questions: 
- What exactly is an irrational number and how can you 

spot if an infinitely repeating decimal is irrational? 
- Give an example of a recurring decimal. 
- Find the fractional equivalent of a recurring decimal. 
- Give examples of numbers where there are no 

fractional equivalents.     

Builds on previous topics: 
Students should know the four operations of 
number. Students should be able to find 
common factors. Students should have a 
basic understanding of fractions as being 
‘parts of a whole’.  Students can define 
percentage as ‘number of parts per 
hundred’.  Students are aware that 
percentages are used in everyday life. 

Links to future topics: 
 

Key knowledge: 
Conversion of recurring decimals to a fraction. Skills developed: 

- Calculate using fractions, decimals and percentages. 
- Convert a recurring decimal to a fraction. 

Mini/Interim assessments: 
Quick 5s/End of topic mini-tests 
Termly summative assessment:  
December 

Independent study tasks/resources: 
KAO 

Key vocabulary  
Fraction 
Numerator 
Denominator 
Recurring 
Decimal 
 

Key vocabulary  
 

Cultural capital opportunities: 
Nutritional information in food products.  Many food and drink 
products that you buy come with nutritional information clearly 
displayed on the labelling. This is usually in the form of 
percentages, for example ‘saturated fat 5%, total 
carbohydrate 12%, calcium 9%’ etc. Product manufacturers 
are expected by law to display this information, and the 
labels often tend to have a similar format.  Cost of clothing in 
sales.   How much tax do you have to pay? 

Whole school Curricular Concept links: 
Money Matters 

  



MATHEMATICS Key Stage 4 Higher 

Topic title: 

Unit 5 Angles and Trigonometry 
Year: 10 
Term:  Autumn 2 

Why we teach this: 
Use of right-angled triangles enable 
missing lengths and angles to be 
calculated. 

Why we teach this here: 
By now students have a sound knowledge 
of formulae and now have the 
opportunity to practice them in context. 

Big questions: 
- How could you use Pythagoras theorem to discover if a triangle 

is right-angled? 
- How could you find the missing length of a triangle that is 

drawn on a coordinate grid?  
- How could you use Pythagoras to work out a missing angle of a 

triangle? 
- How could you use Pythagoras to work out the missing side of a 

triangle? 
 

Builds on previous topics: 
Students should be able to rearrange 
simple formulae and equations, as 
preparation for rearranging trig 
formulae. Students should recall basic 
angle facts. Students should understand 
that fractions are more accurate in 
calculations than rounded percentage or 
decimal equivalents. 

Links to future topics: 
Unit 13: More Trigonometry 
Unit 16: Circle Theorems 

Key knowledge: 
- Angle Properties of Triangles and Quadrilaterals. 
- Interior Angles of a Polygon. 
- Exterior Angles of a Polygon. 
- Pythagoras’s Theorem 
- Trigonometry 
 

Skills developed: 
- Calculate the sum of the interior angles of a Polygon. 
- Calculate the sum of the interior angles of a Polygon. 
- Calculate missing lengths in a right-angled triangle using 

Pythagoras. 
- Calculate missing lengths in a right-angled triangle using 

trigonometry. 
- Calculate missing angles in a right-angled triangle using 

trigonometry. 

Mini/Interim assessments: 
Quick 5s/End of topic mini-tests 
Termly summative assessment:  
December 

Independent study tasks/resources: 
KAO 

Key vocabulary  
Hypotenuse 
Adjacent 
Opposite 
Sine 
Cosine 
Tangent 
Quadrilateral 
Interior  
External 
Angle 
Proof 
 

Key vocabulary  
Symmetry 
Parallel 
Corresponding 
Alternate 
Co-interior 
Vertex 
Edge 
Face 
Pythagoras 
Ratio 
Elevation 
Depression 
 

Cultural capital opportunities: 
The highest mountain in the world is Mount Everest, located the 
Himalayas. Its peak is now measured to be 8848 metres above sea 
level. The mountain was first climbed in 1953, by Edmund Hillary and 
Sherpa Tenzing, almost 100 years after its height was first measured as 
part of the great trigonometrical survey of India in 1856. The original 
surveyors, who included George Everest, obtained the height of 8840 
metres by measuring the distance and the angle of elevation between 
Mount Everest and a fixed location.      
 

Whole school Curricular Concept links: 
Technological Progress 

  



MATHEMATICS Key Stage 4 Higher 

Topic title: 

Unit 6 Graphs 
Year: 10 
Term:  Spring 1 

Why we teach this: 
Pupils need to be able to 
represent relationships graphically 
to understand and interpret. 

Why we teach this here: 
Once confidence has been built up in basic 
numeracy and algebra, we now look at using 
them to understand wider contexts. 

Big questions: 
- What information can be represented on a graph? 
- How can you find the midpoint of a line segment? 
- How can you find the length of a line segment? 
- How can you draw graphs using a table of results? 
- How do you recognise a linear, quadratic, cubic, circle and 

reciprocal graph? 
- How do you interpret graphs of quadratic functions from real life 

problems? 
- How can you sketch various graphs without a table of results? 
- How can you find the equation of a line from the graph? 
- How can you use a graph to find approximate solutions of a 

quadratic equation? 
 

Builds on previous topics: 
Students can identify coordinates 
of given points in the first 
quadrant or all four quadrants. 
Students can use Pythagoras’ 
Theorem and calculate the area of 
compound shapes. Students can 
use and draw conversion graphs 
for these units. Students can use 
function machines and inverse 
operations. 

Links to future topics: 
n/a 

Key knowledge: 
- Linear Graphs 
- Graphing Rates of Change 
- Real Life Graphs 
- Line Segments 
- Quadratic Graphs 
- Cubic and Reciprocal Graphs 

Skills developed: 
- Draw and interpret real life graphs. 
- Find the mid-point of a line segment. 
- Find the equations of lines parallel or perpendicular to a given 

line. 
- Draw graphs of cubic functions. 
- Solve equations using graphs 
- Draw the graph of a circle. 

Mini/Interim assessments: 
Quick 5s/End of topic mini-tests 
Termly summative assessment:  
March 

Independent study 
tasks/resources: 
KAO 

Key vocabulary  

Coordinate, axes, 3D, Pythagoras, graph, speed, 
distance, time, velocity, quadratic, solution, 
root, function, linear, circle, cubic, approximate, 
gradient, perpendicular, parallel, equation Cultural capital opportunities: 

Kinematics the topic within maths that deals with motion. By writing 
equations and drawing graphs that describe the relationship between 
distance, speed and acceleration, it is possible to calculate things such as 
the speed of a vehicle a particular time during its journey. The relationship 
between distance, speed and acceleration in engineering, formula 1 
racing, roller coasters, space exploitation. 

Whole school Curricular Concept 
links: 
Technological Progress 

 



MATHEMATICS Key Stage 4 Higher 

Topic title: 

Unit 8 Transformations and Constructions 
Year: 10 
Term:  Spring 1 

Why we teach this: 
Pupils gain the ability to 
manipulate shape and space 

Why we teach this here: 
Once pupils are confident manipulating 
number and algebra, we look at 
manipulation of 2D and 3D space. 

Big questions: 
- What real life examples can you give for transformations, loci and 

bearings? 
- What angle does the compass move through if it turns anticlockwise 

from north to south-west?  
- How do you check your answer after constructing a perpendicular 

bisector of a line? 
- Where can we use bearings in real life? 

Builds on previous topics: 
Students should be able to 
recognise 2D shapes. 
Students should be able to plot 
coordinates in four quadrants and 
linear equations parallel to the 
coordinate axes. 

Links to future topics: 
Unit 19: Proportion and Graphs 

Key knowledge: 
- Reflection and rotation 
- Enlargement 
- Transformations and combinations of transformations 
- Bearings and scale drawings 
- Constructions 
- Loci 

Skills developed: 
- Understand and draw from and side elevations/plans. 
- Reflect, rotate, translate and enlarge 2D shapes. 
- Carry out combinations of transformations 
- Construct triangles using a ruler and compasses. 
- Construct perpendicular/angle bisectors 
- Use loci to solve problems 

Mini/Interim assessments: 
Quick 5s/End of topic mini-tests 
Termly summative assessment:  
March 

Independent study 
tasks/resources: 
KAO 

Key vocabulary  

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 

 

Cultural capital opportunities: 
Graphic designers use transformations to create patterns.  Where to 
position a new radio mast to ensure maximum phone signal coverage.  The 
invention of the wheel was most definitely a landmark event in human 
technological development, giving people the ability to travel and speed. 
However it was the use of gears and cogs on a massive scale during the 
industrial revolution that really accelerated advancement, not just in 
technology but also in social and economic development in full stop 

Whole school Curricular Concept 
links: 
Technological Progress 

 

  



MATHEMATICS Key Stage 4 Higher 

Topic title: 

Unit 9 Equations and Inequalities 
Year: 10 
Term:  Spring 2 

Why we teach this: 
Compare quantities and be able 
to use formulae to generalise 
patterns. 

Why we teach this here: 
Build confidence in generating and using 
formulae which are needed in future topics. 

Big questions: 
- How can we use algebra and equations to solve problems from the 

real world? 
- Give examples of how you can simplify surds. 
- Write down a quadratic equation that you can factorise and solve. 
- Find a quadratic equation that you need to use the quadratic 

formula on in order to solve it. 
- Design a question where you need to complete the square on a 

quadratic before solving a Quadratic inequality. 

- Write down all the integer values that satisfy the inequality 𝑥2 −
4𝑥 < 0.    Design some more question like this. 

- Design different questions where you need to find the equation of 
a straight line through a known point with a known gradient. 

Builds on previous topics: 
Students should understand the ≥ 
and ≤ symbols. 
Students can substitute into, solve 
and rearrange linear equations. 
Students should be able to 
factorise simple quadratic 
expressions. 
Students should be able to 
recognise the equation of a circle. 

Links to future topics: 
Unit 15: Equations and Graphs 

Key knowledge: 
- Solving quadratic equations 
- Complete the square 
- Solve simultaneous equations 
- Solve linear inequalities 

Skills developed: 
- Find the roots of quadratic functions. 
- Use the quadratic formula to solve quadratic equations. 
- Use simultaneous equations to find the equation of a straight line. 
- Solve simultaneous equations with one quadratic equation. 
- Solve inequalities to construct and linear equations and solve them. 
- Solve quadratic inequalities 

Mini/Interim assessments: 
Quick 5s/End of topic mini-tests 
Termly summative assessment:  
March 

Independent study 
tasks/resources: 
KAO 

Key vocabulary  

Quadratic, solution, root, linear, solve, 
simultaneous, inequality, completing the 
square, factorise, rearrange, surd, function, 
solve, circle, sets, union, intersection 

 

Cultural capital opportunities: 
Use of formulae in medicine. Using equations and inequalities to solve real 
life problems, where we are not given all variables in a problem.  Nurses 
often use mathematical formula when they are administering drugs, for 
example, in converting from one unit to another, calculating the amount of 
a drug based on somebody's weight, or working out concentrations from 
solutions. Working with the formula is a topic within algebra, and is a 
good example of the practical use of mathematics. 
 

Whole school Curricular Concept 
links: 
Technological Progress 



MATHEMATICS Key Stage 4 Higher 

Topic title: 

Unit 13 More Trigonometry 
Year: 10 
Term:  Spring 2 

Why we teach this: 
To enable pupil to solve problems 
in a real world context using right-
angled triangles 

Why we teach this here: 
Use of formulae and algebraic manipulation 
are now sound.   Their use within a more 
real-world context in now explored. 

Big questions: 
- Are there any problems with our use of the upper bound? 
- Why can we rearrange formulas? 
- How far apart are the coordinates (-1, 1) and (1, -1)? How could 

we work this out? 
- What is a quadratic function? 
- How can we apply transformations to graphs? 
- How do we know whether to use the sine rule or the cosine rule? 
- How can we use the sine, cos and tan ratio to calculate missing 

sides in a triangle? 
- How can we use the sine, cos and tan ratio to calculate missing 

angles in a triangle? 

Builds on previous topics: 
Students should be able to use 
axes and coordinates to specify 
points in all four quadrants. 
Students should be able to recall 
and apply Pythagoras’ Theorem 
and trigonometric ratios. 
Students should be able to 
substitute into formulae. 

Links to future topics: 
Unit 16: Circle Theorems 
Unit 18: Vectors and Proof 

Key knowledge: 
- Accuracy 
- Graph of sine function 
- Graph of cosine function 
- The tangent function 
- Calculating areas and the sine rule 
- The cosine rule and 2D trig problems 
- Solving problems in 3D 
- Transforming 3D graphs 
 

Skills developed: 
- Understand upper and lower bounds 
- Understand how to find the sine, cosine and tangent of any angle. 
- Know the graphs of sine, cosine and tangent to solve equations. 
- Use the sine and cosine rules to solve problems. 
- Use Pythagoras’ theorem and trigonometry in 3D. 
- Recognise how changes in a function affect trigonometric graphs 

Mini/Interim assessments: 
Quick 5s/End of topic mini-tests 
Termly summative assessment:  
March 

Independent study 
tasks/resources: 
KAO 

Key vocabulary  

Axes, coordinates, sine, cosine, tan, angle, 
graph, transformations, side, angle, inverse, 
square root, 2D, 3D, diagonal, plane, cuboid 

 Cultural capital opportunities: 
Electronic signal processing. 
Domestic electricity supplies 
Changing the frequency of a radio signal 
Measuring the speed of a speeding car using radar.  Builders need to use 
right-angles . The Pharaohs employed harpedonapts (rope knotters) who 
used a looped rope with 12 equally spaced knots. 
 

Whole school Curricular Concept 
links: 
Technological Progress 

 

  



MATHEMATICS Key Stage 4 Higher 

Topic title: 

Unit 14 Further Statistics  
Year: 10 
Term:  Summer 1 

Why we teach this: 
To develop the ability to summarise 
data to enable comparisons and 
decisions to be made. 

Why we teach this here: 
Develop confidence in using mathematics to 
analyise large data sets. 

Big questions: 
- How can you compare two sets of data? 
- Describe what is meant by ‘biased’? 
- Why do surveys often use a sample instead of the whole 

population? 
- What is different when showing discrete or continuous data in a 

table? 
- What is represented with each quartile? 
- What does the area of the bar on the histogram tell you? 
- What does the area of the bar on the histogram tell you? 
- what might account for the extreme value(s)? 

Builds on previous topics: 
Students should understand the 
different types of data: 
discrete/continuous. 
Students should have experience of 
inequality notation. 
Students should be able to multiply 
a fraction by a number. 
Students should understand the data 
handling cycle. 

Links to future topics: 
n/a 

Key knowledge: 
- Sampling 
- Cumulative frequency 
- Box plots 
- Drawing histograms 
- Interpreting histograms 
- Comparing and describing populations 
 

Skills developed: 
- Understand how to take a random and stratified sample. 
- Draw and interpret frequency tables and diagrams. 
- Work out the median, quartiles and inter-quartile range from 

frequency diagrams. 
- Understand frequency density an how to draw histograms. 
- Compare two set of data. 

Mini/Interim assessments: 
Quick 5s/End of topic mini-tests 
Termly summative assessment:  
June 

Independent study 
tasks/resources: 
KAO 

Key vocabulary  

Sample, population, fraction, decimal, 
percentage, bias, stratified sample, random, 
cumulative frequency, box plot, histogram, 
frequency density, frequency, mean, median, 
mode, range, lower quartile, upper quartile, 
interquartile range, spread, comparison, 
outlier 

Cultural capital opportunities: 
Analysing data from a variety of sources.   Office for National Statistics 
collect data from a wide range of sources for the government can make 
policy decisions 
 

Whole school Curricular Concept 
links: 
Human Health 

 

  



MATHEMATICS Key Stage 4 Higher 

Topic title: 

Unit 15 Equations and Graphs 
Year: 10 
Term:  Summer 1 

Why we teach this: 
Pupils need to be able to 
represent relationships graphically 
to understand and interpret. 

Why we teach this here: 
Once confidence has been built up in basic 
numeracy and algebra, we now look at using 
them to understand wider contexts. 

Big questions: 
- What are the real life applications of inequalities? 
- How can you sketch a graph of a quadratic function? 

- How can you identify from a graph if a quadratic equation has 

any real roots? 

- How can you find approximate solutions to quadratic equations 
using a graph? 

- How can you sketch a graph of a quadratic function and a linear 
function and identify intersection points? 

- How can you solve linear inequalities graphically? 
- How can you expand the product of more than two linear 

expressions? 

Builds on previous topics: 
Students should be able to solve 
quadratics and linear equations. 
Students should be able to solve 
simultaneous equations 
algebraically. 

Links to future topics: 
Unit 17: More Algebra 

Key knowledge: 
- Solving simultaneous equations graphically 
- Representing inequalities graphically 
- Graphs of quadratic functions 
- Solving quadratic equations graphically 
- Graphs of cubic functions 

Skills developed: 
- Solve simultaneous equations graphically. 
- Represent and interpret inequalities on graphs. 
- Recognise and draw quadratic equations. 
- Find approximate solutions to quadratic equations graphically. 
- Solve quadratic and cubic equations using an iterative process. 
- Sketch the graph of a cubic function and use it to find the roots. 

Mini/Interim assessments: 
Quick 5s/End of topic mini-tests 
Termly summative assessment:  
June 

Independent study 
tasks/resources: 
KAO 

Key vocabulary  

Sketch, estimate, quadratic, cubic, function, 
factorising, simultaneous equation, graphical, 
algebraic 

Cultural capital opportunities: 
• Astronomers use graphs to visualise the motion of heavenly bodies. 
• Speed/distance/time problems 
• Distance-time graphs 
• Identify trends to predict future behaviour. 
 

Whole school Curricular Concept 
links: 
Technological Progress 

 

  



MATHEMATICS Key Stage 4 Higher 

Topic title: 

Unit 16 Circle Theorems 
Year: 10 
Term:  Summer 2 

Why we teach this: 
Pupils learn the importance of 
circles and how to use their 
properties to solve problems. 

Why we teach this here: 
Geometry at an advanced stage by now 
and this unit gives the chance to explore in 
more depth. 

Big questions: 
- What are the Circle Theorems and how do they enable us to 

calculate missing angles? 
- How can you use isosceles triangles to prove that angle in a semi-

circle is a right angle? 
- How can you use isosceles triangles to find the angle subtended by 

an arc from the centre given the angle subtended from the 
circumference? 

- Prove that the perpendicular from the centre of a circle bisects the 
chord at a right angle 

- Prove that angles in the same segment are equal 
- Draw a diagram labelling angles that are equal according to the 

alternate segment theorem   

Builds on previous topics: 
Students should have practical 
experience of drawing circles with 
compasses. Students should recall 
the words, centre, radius, diameter 
and circumference.  Students 
should recall the relationship of 
the gradient between two 
perpendicular lines.  Students 
should be able to find the 
equation of the straight line, given 
a gradient and a coordinate. 

Links to future topics: 
Unit 19: Vectors and Proof 

Key knowledge: 
- Radii and chords 
- Tangents 
- Angles in circles 
- Apply circle theorems 

 

Skills developed: 
- Understand and use facts about tangents at a point and from a 

point. 
- Understand, prove and use facts about angles subtended at the 

centre and the circumference of circles. 
- Understand, prove and use facts about angles subtended at the 

circumference of a circle. 
- Solve angle problems using circle theorems. 

Mini/Interim assessments: 
Quick 5s/End of topic mini-tests 
Termly summative assessment:  
June 

Independent study 
tasks/resources: 
KAO 

Key vocabulary  

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

Cultural capital opportunities: 
How do you find the centre of a circle? 
Finding missing people using last known location and time. 
Calculation of distance from rotation of a wheel 
 

Whole school Curricular Concept 
links: 
Technological Progress and Artistic 
Creativity 

 

  



MATHEMATICS Key Stage 4 Higher 

Topic title: 

Unit 17 More Algebra 
Year: 10 
Term:  Summer 2 

Why we teach this: 
To allow students to explore more 
advanced application of algebra 
following on from previous units. 

Why we teach this here: 
Application of previous topics in context at 
an advanced stage of the course. 

Big questions: 
- How to you not only solve problems in the real world using abstract 

algebra, but then prove you are right? 
- Why do we rationalise denominators of fractions?:   Give examples 

of where this can be used. 
- Create a question involving simplifying surds in a question within a 

real world context. 
- Re-write your favourite proof from the work you have done so far. 

- Can you prove that √2 is an irrational number? 
- Find a function whose output is 3.    

 

Builds on previous topics: 
Students should be able to simplify 
surds. Students should be able to 
use negative numbers with all four 
operations. Students should be 
able to recall and use the 
hierarchy of operations. 

Links to future topics: 
n/a 

Key knowledge: 
- Rearranging formulae 
- Algebraic Fractions 
- Simplifying algebraic fractions 
- Surds 
- Solving algebraic fraction equations 
- Functions 
- Proof 

Skills developed: 
- Change the subject of a formula where the power of the subject 

appears. 
- Add, subtract, multiply and divide subtract algebraic fractions. 
- Simplify algebraic fractions. 
- Simplify expressions involving surds. 
- Use function notation.   Find composite and inverse functions. 
- Prove a result using algebra. 

Mini/Interim assessments: 
Quick 5s/End of topic mini-tests 
Termly summative assessment:  
June 

Independent study 
tasks/resources: 
KAO 

Key vocabulary  

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

 Cultural capital opportunities: 
• Calculation of exact lengths in right-angled triangles 
• Finding the formula to solve any quadratic equation exactly 
 

Whole school Curricular Concept 
links: 
Technological Progress 

 

  



MATHEMATICS Key Stage 4 Higher 

Topic title: 

Unit 18 Vectors and Proof 
Year: 11 
Term:  Autumn 1 

Why we teach this: 
Vectors are a powerful tool in 
mathematics and proof. 

Why we teach this here: 
By now the basics are all in place in terms of 
algebra and geometry.   We now have the 
chance to use these to prove more concepts. 

Big questions: 
- How can vectors be used to construct geometric arguments and 

proofs? 
- Can you explain what column notation means and represents? 
- What is a vector? What does it have? 
- What’s a displacement vector? 
- How do you calculate the magnitude of a vector? 
- What does collinear mean? 
- How do you know if vectors are parallel to each other? 
- How would you find the midpoint of a vector of a line? 

Builds on previous topics: 
Students will have used vectors to 
describe translations and will have 
knowledge of Pythagoras’ 
Theorem and the properties of 
triangles and quadrilaterals. 

Links to future topics: 
n/a 

Key knowledge: 
- Vectors and vector notation 
- Vector arithmetic 
- Parallel vectors and colinear points 
- Solving geometric problems Skills developed: 

- Understand and use a vector notation. 
- Workout the magnitude of a vector. 
- Calculate using vectors and represent the solutions graphically. 
- Solve problems using vectors. 
- Express points as position vectors. 
- Solve geometric problems in two dimensions using vector methods. 

Mini/Interim assessments: 
Quick 5s/End of topic mini-tests 
Termly summative assessment:  
December 

Independent study 
tasks/resources: 
KAO 

Key vocabulary  

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

 
 

Cultural capital opportunities: 
• Forces in three dimensions 
• Proof of circle theorems 
• Speed, velocity, acceleration problems 
 

Whole school Curricular Concept 
links: 
Technological Progress 

 

  



MATHEMATICS Key Stage 4 Higher 

Topic title: 

Unit 19 Proportion and Graphs 
Year: 11 
Term:  Autumn 1 

Why we teach this: 
To give pupils the ability to compare 
quantities and to change amounts in 
proportion accurately. 

Why we teach this here: 
Use previous knowledge in a 
practical context and solve 
problems. 

Big questions: 
- What investigations can be carried out to solve word and other 

problems involving direct proportion or inverse proportion? 
- What do you need to do to solve problems involving direct 

proportionality? 
- How do you know whether a question is asking to solve direct or 

indirect proportion? 
- Why is it useful to use the correct formula for direct and indirect 

proportions? 
- Explain how to solve direct and indirect proportion using graphs. 
- Why is it necessary to set up and use equations to solve problems 

involving direct or indirect proportion? 
- How do you recognise graphs showing direct and inverse proportion? 

Builds on previous topics: 
Students should be able to draw linear 
and quadratic graphs. Students should 
be able to calculate the gradient of a 
linear function between two points. 
Students should recall transformations of 
trigonometric functions. Students should 
have knowledge of writing statements of 
direct proportion and forming an 
equation to find values. 

Links to future topics: 
n/a 

Key knowledge: 
- Direct proportion 
- Inverse proportion 
- Exponential functions 
- Non-linear graphs 
- Translating graphs of functions 
- Reflecting and stretching graphs of functions 

Skills developed: 
- Write and use equations to solve problems involving direct proportion. 
- Write and use equations to solve problems involving inverse proportion. 
- Recognise and sketch graphs of exponential functions. 
- Calculate the gradient of a tangent at a point. 
- Understand the relationship between translating a graph and the 

change in its function notation. 
- Understand the effect of stretching the curve parallel to one of the 

axes has on its function form. 

Mini/Interim assessments: 
Quick 5s/End of topic mini-tests 
Termly summative assessment:  
December 

Independent study tasks/resources: 
KAO 

Key vocabulary  

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

Cultural capital opportunities: 
• Population growth 
• Epidemiology  
• Effectiveness of medicine 
• Charge building up on a capacitor 

Whole school Curricular Concept links: 
Technological Progress 

 

 


