
At the start of year 9 pupils in Mathematics are introduced to new concepts as well as further develop those introduced in 
middle school. 

By the end of year 9 pupils should be able to demonstrate an understanding in the following topics 

Number 

Order of operations, rounding, estimation, calculations including negative numbers, fractions, mixed numbers and decimals, HCF 
& LCM using Venn Diagrams, convert between fractions, decimal and percentages, compound percentages, percentage increase 
and decrease, ratio conversion, exchange rates, standard form, nth term,  

Algebra 

Simplifying expressions including indices, expand single and double brackets, factorising linear and quadratic expressions, 
manipulating formulae, substitution including negatives and powers, linear inequalities, graphs including straight line, quadratic 
and cubic. 

Geometry 

Drawing, measuring and properties of angles, angles on parallel lines, Pythagoras and trigonometry, metric unit conversion, area 
and perimeter of compound shapes and circles, volume and surface area of composite solids, cylinders and other prisms. 

Statistics 

Two-way tables, frequency trees, bar charts, pictograms, pie charts, scatter diagrams, averages and range from different 
formats, stem and leaf, relative frequency, sample space diagrams. 

By the end of year 10, pupils in mathematics should: 

Be competent in using the four operations with integers, negative numbers, decimals and fractions, be able to round accurately 
and use error intervals. Pupils should be able to work confidently with percentages, ratio and proportion, and apply to multi-
step problems.  

 

Have an understanding of algebraic manipulation including simplifying, expanding and factorising expressions. Pupils should be 
understand how to solve increasingly complex linear equations, leading into simultaneous and quadratic equations, and be able 
to apply to geometric problems.  

 

Be able to use the geometrical concepts seen in year 9 to solve worded problems involving angles, area, perimeter and volume. 
Pupils will develop their understanding of Pythagoras’ Theorem and trigonometry, and be able to apply a series of 
transformations to polygons. Pupils are introduced to loci and constructions, using rulers, protractors and compasses accurately.  

 

Recap averages from raw data and apply to frequency tables and grouped data. Be able to draw and interpret a range of 
statistical diagrams including pie charts, dual bar charts and stem and leaf diagrams. Pupils should be able to use probability 
trees to calculate probabilities of multiple events. 

By the end of year 11 pupils studying the foundation tier of Mathematics should be able to demonstrate solve problems 
involving the following 

Number 

Error intervals, rounding, estimation, four operations with negatives, fractions, mixed numbers, HCF and LCM using Venn 
diagrams, standard form, percentage increase and decrease, compound percentages, percentage profit and loss, sharing in a 
given ratio, ratio differences, combining ratios 

Algebra 



Simplifying expressions involving indices, negatives, expand single, double and triple brackets, factorising linear and quadratic 
expressions, difference of two squares, set up and solve linear equations including variables on both sides, brackets and 
fractions, change the subject of a formula involving powers, solving simultaneous equations, substitution including negative and 
powers, nth term, drawing linear, quadratic and cubic graphs, solving linear inequalities,  

Geometry 

Angle properties, area and perimeter of different 2D shapes including compound shapes, parallel lines, Pythagoras and 
trigonometry including multi-step problems, surface area and volume of 3D shapes, transformations including fractional scale 
factors 

Statistics 

Averages from grouped data and frequency tables, combining means, probability trees, capture and recapture, drawing and 
interpreting pie charts 

By the end of year 11, pupils studying the higher tier of mathematics should: 

 

Be fluent in using the four operations with numbers in standard form, surds, recurring decimals and mixed numbers. Pupils will 
be able to solve a variety of techniques to solve ratio, percentage and proportion problems. Pupils will be able to use bounds to 
calculate minimum and maximum vales to an appropriate degree of accuracy. 

 

Be able to manipulate complex algebraic structures, including quadratics, by rearranging and completing the square. Pupils 
should be able to apply these skills to algebraic fractions. Pupils should be able to solve advanced quadratic linear and 
simultaneous equations and inequalities, and plot circular and reciprocal graphs, and regions, including transformations of 
graphs. Pupils will work with linear and quadratic sequences. Pupils are introduced to the concept of rigorous mathematical 
proof. 

 

Develop their understanding of trigonometry to include non-right angled triangles, 3D problems and trigonometric graphs. 
Pupils will extend their knowledge of angles to apply to problems with circles. Pupils will understand the use of vectors in 2D 
problems. Pupils will apply their understanding of area and volume to more complex shapes, including sectors, cones, pyramids 
and spheres. 

 

Study advanced statistical diagrams, including box plots, cumulative frequency curves and histograms, and be able to calculate 
averages from them. Pupils will extend their knowledge of probability to include conditional probability scenarios. 

Year 12: 

Pure Mathematics 

By the end of year 12 students will be able to solve equations and inequalities for linear and quadratic equations, sketching 
graphs to model the problem. They will be able to determine roots (and whether they exist) and turning points for their graphs 
using a variety of solving methods.  

Solving quadratic equations will be applied to simultaneous equations, and sketching will lead on to sketching cubic, quartic and 
reciprocal graphs and transforming these. 

Using straight line graphs, students will find equations of lines and equations of parallel and perpendicular lines. When finding 
the equation of circle, this will link to finding the equation of tangents to the circle. 

Differentiation will be learned to find gradients on a curve at a point, and equations of tangents and normals. This will also be 
linked to sketching graphs as it will allow students to find stationary points and whether a function is increasing or decreasing. 



Students will learn to integrate and use this to find the area under curves on graphs, the area under the x-axis, and the area 
between a curve and a line.  

Students will use their understanding of indices and surds from GCSE to investigate the use of logarithms, solving equations with 
logarithms and using logarithms to model non-linear data. 

Students will be able to prove mathematical concepts, and expand brackets and problem solve using Binomial expansion.  

They will build on GCSE knowledge of trigonometry, looking at trigonometric ratios and identities. These will be used to solve 
trigonometric equations.  

Students will also build on their GCSE knowledge of vectors, looking at magnitudes and direction, position vectors and 
modelling. This will link to the applied module of work. 

 

Applied Statistics: 

Students will be able to calculate measures of location and spread for samples of data, including large data sets. They will be 
able to build on their understanding from GCSE to represent data in graphs and diagrams and interpret this. 

Probability, Venn diagrams and tree diagrams understanding will be used to calculate different types of distributions as well as 
hypothesis testing. 

 

Applied Mechanics: 

Students will be able to construct models and work with forces as vectors and with acceleration. They will look at displacement-
time and velocity-time graphs and use constant acceleration formulae.  

They will link their learning from Pure and Mechanics to use differentiation and integration in their problems. 

Year 13: 

Pure: 

By the end of year 13, students will be able to simplify and solve with algebraic fractions and use this to solve partial fractions. 

They will continue their work from year 12 on Binomial expansion, looking at fractional and negative powers, and linking partial 
fractions to this.  

Continuing with graphing from year 12, students will investigate the modulus function. They will be able to plot modulus 
function graphs, combine transformations and solve modulus functions. Within this, we will also work on inverse and composite 
functions.  

Students will look in more depth and how to locate roots including methods of iteration and the Newton-Raphson method. 

Students will be introduced to parametric equations and use this to find points of intersection and modelling.  

Students will be able to work with arithmetic and geometric sequences and series and their formulae, including the formula for 
sum to infinity. We will link this to sigma notation, recurrence relationships and modelling. 

Further work will be done on angles and trigonometry, with the introduction of radians. Extra trigonometric identities are 
learned and addition formulae and double-angle formulae are introduced. Students will be able to prove trigonometric identities 
and model with these.  

Students will link topics together and start to differentiate trigonometric functions and parametric equations. They will also 
learn several new strategies for differentiating and use differentiation to look at rates of change. 

Integration also continues from year 12 and links with trigonometric identities, partial fractions and finding areas.  



Students will also build on their GCSE knowledge of coordinates and vectors to look at these in 3D and how they apply to 
mechanics. 

 

Applied Statistics: 

Students will revisit Venn diagrams and probability, looking at set notation and conditional probability. They will work on 
Hypothesis testing, the normal distribution, and binomial distribution. 

 

Applied Mechanics: 

Students will be able to use moments and resultant moments, resolve forces, and look at friction. 

They will be able to calculate projection on the horizontal and at any angle, and use the projection motion formulae.  

They will be able to work with static particles, looking at modelling, friction, static rigid bodies, inclined planes and connected 
particles.  

They will work on Vectors, linking with the Pure part of the course and be able to differentiate and integrate vectors. 

 

 

 

 

 

 


