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In order to provide more detailed guidance, a PowerPoint has been produced for each Skills described below. Each PowerPoint starts with the 

relevant content descriptors (A1-S1) from the specification, in addition to the corresponding teaching guidance and examples from AQA’s ‘AS 

and A level Teaching Guidance’ document. We have broken the content down further to give more detail and guidance on sequencing, sub 

topics, methods, common misconceptions, changes to the specification and common types of exam question. Where parts of the content 

description are covered at other times in the year, or there are other relevant links between topics these will be highlighted. Samples from 

mark schemes are included for common question types within a topic which require students to give answers in a specific way in order to 

meet the new assessment objectives (e.g. Hypothesis testing). Where the department has had contact with the exam board (AQA) in order 

clarify the requirements of the specification, the relevant exam board’s answers have been included. Where relevant, instructions for graphical 

calculator use have been included to reflect the requirements of the new specification. The remainder of the PowerPoint comprises relevant 

examples, resources and extra exercises for the topic. 

 

Students will be provided with an exercise book for notes. Exercises and homelearning are to be completed on paper and filed once marked.  

 

In addition to homelearning on current topics set by individual teachers , all year 13 groups will be set a common weekly homelearning with a 

section covering older topics, particularly those from year 12 not met again in year 13 (‘retro questions’) and a section covering more 

challenging, problem solving questions (‘spicy questions’). 

 

A practice paper schedule for all groups to follow will be launched in late February. 
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Year 13 Half term 1 Mechanics + Pure Teacher 

 Week 1 Week 2 Week 3 Week 4 Week 5 Week 6 Week 7 

Skills Y12 Recap Further Differentiation Further Forces 

Knowledge  Simplifying and 

solving expressions 

using e and logs 

 Differentiation of functions of form xn 

 Application differentiation to find equations of normal/tangents 

 Application of differentiation to find increasing decreasing regions 

 Application of differentiation to find and categorise max/min including optimisation  

 Concept of a 

force and 

normal reaction 

 Resolving forces 

(not involving 

inclined planes) 

Skills  Revision of 

manipulation of e 

and ln. 

 Revision of 

differentiation of 

ex lnx sinx and 

cosx 

 

 Revision of 

differentiation 

of ex lnx sinx 

and cosx 

 Points of 

inflection 

(concave and 

convex regions) 

The Chain Rule The Chain rule 

for  connected 

rates of Change 

The Product rule  The Quotient 

Rule 

 Derivatives of 

inverses 

 Forces in 

equilibrium 

requiring 

resolving 

 Introduction to 

friction on a 

horizontal plane 

Assessment First week back review holiday homelearning to identify weaknesses in year 12 topics 

Week 3 test on revision topics and new content covered by both teachers up to this point.  

Literacy  

(including 

relevant 

tier2 and tier 3 

words) 

Exponent 

 

Quotient, product, concave, convex, inflection, stationary point, turning point, derivative 

How to read ‘ 

Some students may struggle with interpreting the ‘real world’ context described in the more 

wordy optimisation differentiation questions. 

Normal 

Resolve 

 

Gatsby 4 

(Linking 

curriculum 

learning to 

careers) 

e and ln are required for many modelling equations in higher level science (e.g. the Arrhenius equation in Chemistry and the Boltzmann 

distribution in Physics. They are used in modelling of populations and fitting data to equations (covered explicitly in year 12). 

Differentiation techniques are required for any mathematical model involving rates of change. This could be relating to finances, 

populations, displacement and velocity, forces, fields, etc. The use of differentiation in optimisation problems to find the max/min value of 

a function can be applied to a similarly vast range of applications. 
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Year 13 Half term 1 Statistics and Pure Teacher 

 Week 1 Week 2 Week 3 Week 4 Week 5 Week 6 Week 7 

Skills Sec, Cosec and Cot The Normal Distribution Binomial and 

Normal 

Distributions and 

Models 

Sequences and Series 

Knowledge  Sin, cos and tan graphs 

 solving trig equations 

 trig identities sin2x + cos2x = 1 and  

 Radians 

 Finding probabilities using the binomial distribution 

 Calculating standard deviation using calculator or 

summary statistics 

 Concept of sequences and nth term 

from GCSE 

 

Skills  Definitions of sec, cosec and cot 

 Associated graphs 

 Solving with sec, cosec and cot 

 Use of identities to prove other 

identities and solve equations 

 Properties of normal distribution 

 Standardising 

 Calculating probabilities 

 (include hidden binomial) 

 Calculating mean and/or standard 

deviation  

 Mean and 

variance of a 
binomial 

 Conditions for 

binomial and 

normal as 

model. 

 Normal as an 

approximation 
to Binomial 

distribution 

 Use of suffix notation 

 Types of sequences 

 Finding limit L as n tends to infinity 

 Know and use formulae for nth 

term and sum of n terms of 

arithmetic series 

 Sums of arithmetic series not 

starting at first term 

Assessment First week back review holiday homelearning to identify weaknesses in year 12 topics 

Week 3 test on revision topics and new content covered by both teachers up to this point.  

Literacy  

(including 

relevant 

tier2 and tier 

3 words) 

 Continuous vs discrete, Standardising 

Population vs sample 

Some students may struggle with interpreting the ‘real 

world’ questions 

Increasing, decreasing, periodic 

,limit, ‘tends to infinity’  

Convergent, divergent,  

Some students may struggle with 

interpreting the ‘real world’ 

questions 
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Gatsby 4 

(Linking 

curriculum 

learning to 

careers) 

Due to the central limit theorem, the normal distribution occurs in any ‘real life’ situation where a sample mean is taken with a large 

enough sample. It therefore has applications across the sciences and social sciences as well as humanities, economics etc. It is likely to 

be mentioned explicitly in Biology and Psychology lessons in the context of hypothesis testing. 

 

Sequences and series have applications in finance (e.g. compound interest). Geometric series, in particular, occur in a wide range of 

‘real world’ situations where a quantity periodically is multiplying by a given factor. They can be useful in higher level Physics problem 

solving. 
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Year 13 Half term 2 Mechanics + Pure Teacher 

 Week 1 Week 2 Week 3 Week 4 Week 5 Week 6 Week 7 Week8 

Skills Friction Connected Bodies Further Integration 

Knowledge  Resolving forces (not involving 

inclined planes) 

 Forces in equilibrium (not inclined 

planes) 

 Use of F = ma to find 
forces/acceleration 

 Connected bodies including 

car and trailer, pulleys with 

both sides suspended, pulleys 

with one side on a surface 

(not inclined) 

 Integrate functions comprising terms of form axn (n ≠ -1) for definite 

and indefinite integrals. 

 Use definite integrals to find area under a curve. 

 Integrate f’(x) and use given points on curve to determine f(x) 

Skills  Resolving and forces in equilibrium 

(horizontal and inclined planes) 

 Friction in equilibrium (horizontal 

and inclined planes) 

 Limitations of R as model fro 

friction 

 Newton’s second Law and resolving 

(horizontal and inclined planes, with 

and without friction) 

 Connected bodies (car and 

trailer, pulleys with both sides 

suspended, pulleys with one 

or more side on a surface 

(possibly inclined). 

 Connected bodies with 

friction and/or inclined planes 

 

 

 Integration by substitution (indefinite and definite) 

 Integration by inspection (include brackets, sin and cos and eax +b 

 Integration involving trigonometric identities (excluding 

double/compound angle formulae, include  definite integrals with exact 

answers) 

 Integration  
 


dx
xf

xf   

 Integration by parts  

Assessment Week 5 test on revision topics and new content covered by both teachers up to this point.  

Literacy  

(including 

relevant 

tier2 and tier 

3 words) 

Limiting friction,  Pulley 

Some students may struggle with interpreting the ‘real world’ questions 

 

Gatsby 4 

(Linking 

curriculum 

learning to 

careers) 

Friction and connected bodies are essential for study of higher-level Physics and Engineering. 

Integration is also crucial for higher level Physics and Engineering as well as any application/career involving differential equations (see term 5) 
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Year 13 Half term 2 Statistics + Pure Teacher 

 

 Week 1 Week 2 Week 3 Week 4 Week 5 Week 6 Week 7 Week8 

Skills Sequences and Series Hypothesis Testing Rational 

Expressions 

Binomial Expansion Partial 

Fractions 

Small Angle 

Approximations 

Knowledge  Concept of sequences and nth 
term from GCSE 

 Use of logs to solve equations 

where unknown is the power 

 

 Hypothesis test for Binomial 
distribution 

 Language associated with a 

hypothesis test 

 Probability calculations using 

normal distributions  

 Factor theorem 
for (ax + b) 

 +, -, x, ÷ 

algebraic 

fractions 

 Simplifying 

rational 

expressions 

 Expansion of (a +bx)n 
for positive integers n 

 Decompose 
rational 

functions 

into partial 

fractions 

 Radians 

Skills  Use formulae for nth term, sum 

of n terms and sum to infinity of 

Geometric sequences 

 Sums of geometric sequences 

not starting at first term 

 Find first and last terms to 

exceed/be less than a given 

value 

 Understand and use the 

condition for convergence 

 Use sequences in modelling 

contexts 

 Carry out hypothesis tests for 

the mean of a normal 

distribution (be able to use p 

values and use critical regions) 

 Interpret results of a hypothesis 

test in context 

 Understand the use of 

correlation coefficients and 

match coefficients to scatter 

graphs 

 Carry out hypothesis tests for 

correlation coefficients 

 Revise factor 

theorem and 

extend to (ax + 

b) factors 

 Revise 

simplifying 

rational 

expressions 

 Find binomial 

expansions with 

fractional and 

negative indices 

 State values for which 

expansions are valid 

 Add/subtract/multiply 

Paris of expansions 

up to a given term 

 Revise partial 

fractions 

including 

with ‘top 

heavy’ 

fractions 

 Find binomial 

expansions 

of partial 

fractions 

 Integrate 

partial 

fractions 

 Use small angle 

approximations 

of sinx, cosx 

and tanx to 

approximate 

values 

 

Assessment Week 5 test on revision topics and new content covered by both teachers up to this point.  

Literacy  

(including 

relevant 

Some students may struggle 

with interpreting the ‘real 

world’ questions 

Null and alternate hypothesis,  

Critical region, significance level 
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tier2 and tier 

3 words) 

Some students may struggle with 

interpreting the ‘real world’ 

questions 

Gatsby 4 

(Linking 

curriculum 

learning to 

careers) 

Hypothesis testing has applications at A level in Psychology and Biology and is used beyond A level in the Sciences and Social Sciences, data analysis, 

Economics etc. 
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Year 13 Half term 3 Mechanics + Pure Teacher 

 Week 1 Week 2 Week 3 Week 4 Week 5 Week 6 

Skills Integration PPE Week Area between two 

curves 

Moments Vectors 

Knowledge See term 2   Use definite 

integrals to find 

area under a 

curve. 

 Resolving a force 

 Forces in equilibrium 

• Component and magnitude/direction forms  

• + and - 2D vectors  

• Multiply 2D vectors by scalars  

• Use position vectors  

• Use  vectors in context of forces 

Skills  Integration by 

parts 

 Integration and 

area using exact 

values for ln and e. 

 

  Integration to find 

area between two 

curves (include 

pairs with regions 

above and below x 

axis) 

 Calculating moment of 

a force about a point 

 Finding missing forces 

or distances for  

systems in equilibrium 

 Finding missing forces 

or distances for  

systems at the point of 

tipping 

 Determine magnitude and direction of 3D 

vectors 

 Add and subtract 3D vectors algebraically 

and diagrammatically 

 Multiply 3D vectors by scalars and 

understand geometric interpretation. 

 Use position vectors to determine distance 

and direction between two points 

 Use 3D vectors in context of forces 

Assessment January PPE in Week 2 (Two 2 hour papers, one pure and mechanics, the other pure and statistics) 

Practice paper homelearnings schedule to start mid-February 

Literacy  

(relevant 

tier2 and tier 

3 words) 

  Bounded by axes Tipping, line of action 

moment 

 

Gatsby 4 

(Linking 

curriculum 

learning to 

careers) 

Moments and vectors are essential for study of higher-level Physics and Engineering. 
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    Year 13 Half term 3 Statistics + Pure Teacher 

 Week 1 Week 2 Week 3 Week 4 Week 5 Week 6 

Skills Compound angle 

formulae 

PPE 

Week 

Double angle formulae Rsin(x + ) Probability Conditional 

probability 

Knowledge  Trig identities associated 

with sin, cos, tan and 

reciprocal trig functions 

 Differentiation of xn 

from first principals 

  See week1 

 Integration of sinx 

and cosx 

 Transformations of 

graphs (stretch in x or 

y direction, translation 

in x or y direction) 

 Sketch graphs resulting 

from a transformation 

 Venn diagrams 

 Set notation 

 Probability from a table 

 Tree diagrams 

 Simple conditional probability (some sets) 

Skills  Understand geometrical 

proof of compound 

angle formulae 

 Use compound angle 

formulae with exact 

values 

 Use compound angle 

formulae to prove other 

Trig identities 

 Differentiate sinx and 

cosx from first principals 

  Derive double angle 

formulae from 

compound angle 

formulae 

 Use double angle 

formulae with exact 
values 

 Use double angle 

formulae to prove 

other identities 

 Use to sole equations 

 Use to integrate sin2x 

and cos2x 

 Write expression for 

form asinx +bcosx in 

form Rsin(x + ) (and 

cos equivalents 

 Use to find max/min 

 Use to solve equations 

 Use to describe 

transformations 

 Use in modelling 

contexts 

 Revise use of Venn 

diagrams to calculate  

probability 

 Understand terms 

mutually exclusive 

and independent 
events and use in 

context of Venn 

diagrams 

 Use set notation in 

context of 

probability  

 Calculate and use 

conditional 

probabilities using 

Venn diagrams, 

tables or tree 

diagrams 

Assessment January PPE in Week 2 (Two 2 hour papers, one pure and mechanics, the other pure and statistics) 

Practice paper homelearnings schedule to start mid-February 

Literacy  

(including 

relevant 

tier2 and tier 

3 words) 

   Amplitude Union, Intersection 

Some students may struggle with interpreting 

the ‘real world’ questions  
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Gatsby 4 

(Linking 

curriculum 

learning to 

careers) 

The compound and double angle formulae and Rsin(x + ) are important in further study of maths an physics. 
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Year 13 Half term 4 Mechanics + Pure Teacher 

 Week 1 Week 2 Week 3 Week 4 Week 5 

Skills Vector motion in 2D Calculus and Vectors Projectiles Parametric Equations 

Knowledge  SUVAT equations 

 i, j and column vectors  

 Differentiation and 

integration techniques from 

terms 1-3 

 SUVAT  Substitution 

 

Skills  Use ‘RUVAT’ equations for motion in 2D 

 Understand algebraic implications of 

vocabulary associated with 2D vector 

motion 

 Differentiate and integrate 

vectors representing 

displacement, velocity and 
acceleration 

 Use SUVAT equations in 

context of projectiles 

 Understand algebraic 

implications of vocabulary 

associated with projectile 

 Sketch parametric  curves 

 Convert between 

parametric and Cartesian 

form (include 

Trigonometric) 

 Find points of intersection 

 Use parametric equations 

in modelling contexts 

Assessment Week 4 after school test on recent new topics 

Week 6 after school AS past paper test conditions 

Literacy  

(including 

relevant 

tier2 and tier 

3 words) 

Numerous phrases which have direct 

algebraic implications (see Powerpoint) e.g. 

positioned due North or travelling East 

 

Vocab list travelling, positioned  

Some students may struggle with interpreting 

the ‘real world’ questions 

 Range, direction of travel 

Speed and vs velocity in 

this context 

Parameter 

Gatsby 4 

(Linking 

curriculum 

learning to 

careers) 

RUVAT and projectiles are essential for study of higher-level Physics and Engineering. 

Parametric equations are important in programming 
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Year 13 Half term 4 Statistics + Pure Teacher 

 Week 1 Week 2 Week 3 Week 4 Week 5 

Skills Conditional Probability Functions Modulus Functions Data Presentation and 

Interpretation (Large Data Set) 

Knowledge See term 3  Simple composite and inverse functions  Sketching linear graphs  Sampling techniques 

 Standard deviation 

 Scatter graphs 

 Box plots 

Skills Use conditional 
probabilities to prove 

independence of events 

 Identify types of mapping (1:1 etc) 

 Find range and domain of a given function 

 Use set notation to describe range and 

domain 

 Find composite functions  

 Know and use conditions for an inverse 

 Find Inverse functions and sketch graphs  

 Understand modulus 

notation 

 Sketch Modulus 

function of graphs 

 Solve equations and 

inequalities involving 

modulus functions 

In context of large data set: 

 Revise sampling techniques 

 Revise statistical diagrams 

 Revise standard deviation 

using calculator and summary 

statistics 

 Identify outlies and clean up 

data 

 Critique data presentation 

Assessment Week 4 after school test on recent new topics 

Week 6 after school AS past paper test conditions  

Literacy  

(including 
relevant 

tier2 and tier 

3 words) 

Independent,  Union, 

Intersection 
Some students may 

struggle with interpreting 

the ‘real world’ questions 

Domain and range, composite functions, 

inverse function 

Modulus  Sampling types, census, sample 

frame etc 

Gatsby 4 

(Linking 
curriculum 

learning to 

careers) 

Data handling has a wide range of applications in science, social science, economics, business and beyond. 
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Year 13 Half term 5 Mechanics + Pure Teacher 

 Week 1 Week 2 Week 3 Week 4 Week 5 Week 6 

Skills Parametric Equations and Calculus Trapezium Rule Differential Equations Limitations of Models  

Knowledge  Trig identities 

 Differentiation and integration 

techniques from terms 1-3 

 Y = mx + c 

 Area of a trapezium  Integration methods from terms 2 

and 3 

 F = ma 

 Index laws 

 Rearranging equations 

involving ex 

Skills  Differentiate parametric equations 

 Find stationary points and points 

with a given gradient 

 Find equations of tangents and 
normals 

 Integrate parametric equations 

 Understand 

integration as the 

limit of a sum 

 Use the trapezium 

rule to estimate an 

approximate area  

 Identify whether 

estimate is under or 

over ad know how 

to improve 

 Form differential equations to 

model a given situation (include 

kinematics, population growth etc) 

 Solve first order differential 

equations using separation of 

variables 

 Interpret solutions in context 

Identify limitations and 

assumptions of models 

and discuss how they 

can be improved 

(include long term 

behaviour of model) 

Assessment Weeks 2-4. Weekly after school mock 2019 papers 

Literacy  

(including 

relevant 
tier2 and tier 3 

words) 

Parameter Ordinate Forming equations by interpreting the 

‘real world’ questions. 

 

Gatsby 4 

(Linking 

curriculum 
learning to 

careers) 

Differential equations have a wide range of applications as mathematical models involving rate of change (e.g. velocity, radioactive 

decay, reaction rates, population change). These could be in Physics, Chemistry or Biology or in Economic or Social models.  
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Year 13 Half term 5 Statistics + Pure Teacher 

 Week 1 Week 2 Week 3 Week 4 Week 5 Week 6 

Skills Graphs and Transformations Proof Implicit Differentiation Numerical Methods  

Knowledge  Single transformations of graphs 

(stretch in x or y direction, translation 

in x or y direction) 

 Sketch graphs resulting from a single 

transformation 

 Proof by deduction 

and exhaustion and 

disproof by counter 

example 

 Differentiation 

methods from 

term 1 

  

Skills  Recap types of graphs 

 Apply a series of transformations to a 

function (translations, stretches, 

reflections) 

 Identify a series of transformations  

 Revise Proof by 

deduction and 

exhaustion and 

disproof by counter 

example 

 Proof by 

contradiction 

 Differentiate implicit 

functions 

 Find stationary points 

for functions defined 

implicitly 

 Find points with a 

given gradient 

 

 Location of roots using change of sign 

rule 

 Solve equations approximately using 

iterative methods 

 Draw staircase and cobweb diagrams 

 Solve equations using Newton Raphson 

method 

 Understand how Newton-Raphson can 

fail 

Assessment Weeks 2-4. Weekly after school mock 2019 papers 

Literacy  

(including 

relevant 

tier2 and tier 

3 words) 

 Implies, proof   

Gatsby 4 

(Linking 

curriculum 

learning to 

careers) 

The concept of proof is only really touched on at GCSE and A level but is fundamental to the further study of mathematics.  

 


