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In order to provide more detailed guidance, a PowerPoint has been produced for each topic/unit 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.  

 

Every year 12 maths student has one ‘directed study’ period on their timetable per fortnight. A directed study sheet to be completed in the 

study room will be set fortnightly, comprising questions on a range of topics covered in year 12 up to that point and relevant supporting GCSE 

revision, to enable interleaving. As the year progresses, an increased proportion of the worksheet will be ‘exam style’ questions. The first few 

questions will be multiple choice in order to help prepare students for this new style of question in their final exams. There will always be 

around 50 marks worth of questions, in order to give an idea of the time requirements of A level exams. The questions can be answered ‘open 

book’ and are to help identify areas in need of further work. If not completed in the directed study period they are to be completed at home 

or in other non-contact periods before the next maths lesson. 
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Year 12 Half term 1 Mechanics + Pure Teacher 

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

Topic/Unit Quadratics Equations Coordinate Geometry 

Knowledge 

 
 Factorising quadratics 

 Quadratic formula 

 Completing square (set dependent) 

 Gradient of a line 

 Use of y = mx +c 

 Parallel and perpendicular lines 

 Simultaneous equations (2 linear or 1 linear, 1 quadratic) 

Skills  Revise factorising for a ≠ 1 

 Revise rearranging to give a quadratic and solve 

 Complete the square including for a ≠ 1 

 Solve by completing the square 

 Find max/min/coordinates of vertex 

 Use the Quadratic formula and link to completing the square 

 Quadratics ‘in disguise’ 

 The discriminant and the nature of roots 

 Distance between two points 

 Midpoint of two points 

 Gradient of line joining points 

 Equation of lines from gradient and point 

 Equations of lines from two points 

 Parallel and perpendicular lines 

 Intersection of two lines 

 Intersection of a line and a curve 

 Coordinate geometry in modelling and problem solving 

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

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

Literacy  

(including 

relevant 

tier2 and tier 3 

words) 

Vertex Intersection 

Gatsby 4 

(Linking 

curriculum 

learning to 

careers) 
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Year 12 Half term 1 Statistics and Pure Teacher 

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

Topic/Unit Surds Discrete Probability 

Distributions 

Binomial Probability 

Distributions 

Binomial 

Expansions 

Rules of Indices 

Knowledge  Simplifying surds 

 Addition and subtraction of 

surds 

 Rationalising the denominator 

 Probability trees 

 Sample Space diagrams 

 Probability trees  Expanding pairs 

of brackets 

 Rules of indices 

 Fractional and 

negative indices 

Skills 

 

 

 Simplifying surds 

 Addition and subtraction of 
surds 

 Rationalising the denominator 

(including denominators in 

form 𝑎 + √𝑏 

 Adding/subtracting fractions 

with surd denominators 

 Solving equations involving 

surds 

 Applied surd questions 

 Definition of discrete 

distribution 

 Find probabilities for a 

discrete probability 

distribution given in table 

or as formula 

 Complete discrete 

probability distribution 

given in table or as formula 

  Use the fact that the sum 

of probabilities equals 1 to 

calculate unknown values  

in a distribution 

 Conditions for a binomial 

distribution 

 n! and nCr notation 

 Probability of given 

number of successes for a 

Binomial distribution 

 Cumulative probabilities 

using Binomial 

distributions 

 Calculating unknown p or 

n 

 Mean and variance of a 

binomial distribution 

 Expand (a +bx)n 

for positive 

integers n 

 Find coefficient of 

given term 

 Determine n for 

a given expansion 

 Find coefficients 

for products of 

expansions 

 Approximations 

using expansions 

 Revise rules of 

indices and 

fractional and 

negative indices 

with focus on 

algebra needs for 

differentiation 

 Solving equations 

with unknowns 

as powers by 

making bases the 

same 

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

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

Literacy  

(including 

relevant 

tier2 and 

tier 3 

words) 

Rationalise, simplify Discrete Some students may 

struggle with interpreting 

the ‘real world’ questions 
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Gatsby 4 

(Linking 

curriculum 

learning to 

careers) 

 Discrete probability distributions and the Binomial distribution can have applications in data analysis, business, game design and gambling 
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Year 12 Half term 2 Mechanics + Pure Teacher 

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

Topic/Unit Inequalities Kinematics Graphs and SUVAT Exponentials and logs 

Knowledge  Solve linear 

inequalities 

 Sketch quadratic 

and linear graphs 

 Set notation 

 Substitution into equations 

 Rearranging equations 

 Students may have met SUVAT 

in physics 

 Index laws 

 Solving quadratics 

 Use of y = mx + c to find gradient and intercept 

 

Skills  Set notation and 

interval notation  

 Solve linear and 

quadratic 

inequalities 

 Represent 

inequalities 

graphically 

 Convert between units for 

velocity and acceleration 

 Distance vs displacement and 

Speed vs velocity 

 Average speed and average 

velocity 

 Sketch and interpret 

Displacement-time and velocity-

time graphs 

 Derive SUVAT without calculus 

 USE SUVAT equations for 1 and 

multiple stage journeys 

 SUVAT for vertical motion 

under gravity 

 Know and use the functions ax and ex and draw their graphs 

 Know and use the definition of logax as the inverse of ax 

 Understand the laws of logs and use these to prove identities and solve equations 

 Solve equations of the form b = ax 

 Solve equations of the form logx = loga + logb 

 Solve equations of the form logx = loga + b 

 Solve “quadratic in disguise” questions involving ex or lnx (e.g. e2x +3ex + 2 = 0) 

 Know the graph of logax 

 Know that the gradient of ekx is kekx and understand why the exponential model is 

suitable in many applications. 

 Use exponential growth and decay in modelling in e.g. compound interest, radioactive 

decay, drug concentration etc). Consider limitations and refinements to models and 

long-term behaviour of the models. 

 Use given values (including N, and rate of change of N to find parameters of equations of 

the form N = Noekt + C and N = Nokt + C 

 Use knowledge that the gradient of ekx is kekx to calculate rates. 

 Reduce relationships of the form y = axn and      y = kbx to a linear form using logs 

 Plot and use logarithmic graphs to determine a parameters in suggested models. 

Assessment Week 6 2 one hour tests on revision topics and new content covered by both teachers up to this point.  

Literacy   Displacement, velocity,  Exponent, exponential growth, logarithmic 
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Some students may struggle with 

interpreting the ‘real world’ 

questions 

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

Gatsby 4 

(Linking 

curriculum 

learning to 

careers) 

Logartithms have are met in a number of logarithmic scales such as pH, decibel and the Richter scale 

Reducing relationships of the form y = axn and y = kbx to a linear form using logs is used extensively in Chemistry (e.g. in rate equations) and Physics 

SUVAT is important for higher level study of Physics and Engineering  
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Year 12 Half term 2 Statistics + Pure Teacher 

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

Topic/Unit Gradient and Differentiation Trigonometry 

Knowledge  Index rules 

 Fractional and negative indices 

 Parallel and perpendicular gradients 

 Substitution 

 SOH CAH TOA style trigonometry 

 General shape of sin, cos and tan graphs 

 Finding principal value for sinx = a type questions 

Skills  Differentiate xn for positive integer. Include expanding brackets before differentiating. 

 Differentiate xn for fractional and negative indices. Include expanding brackets before 

differentiating and simplifying expressions using index rules (e.g. from a fraction like 
1+𝑥2

√𝑥
) 

 Use differentiation to find the gradient of a curve at a given point 

 Find point(s) on a curve with a given gradient or parallel/perpendicular to a given line 

 Understand  and use differentiation to find rates of change  

 Find the equation of tangents and normal to curves at a given point 

 Find regions of graphs that are increasing or decreasing or define a graph as increasing or 
decreasing 

 Find stationary points. 

 Understand the second derivative as the rate of change of gradient 

 Classify stationary points using the second derivative. 

 Be able to sketch gradient function from a graph of a function without being given the 

equation 

 Use differentiation to solve optimisation questions 

 Differentiate from first principals 

 Sketch and use the graphs oh sine, cosine and tangent 

functions 

 Solve equations of the form sinx = a, cosx, =a, tanx = 

a for a given value of a, finding all values within a given 

interval. 

 Solve equations of the form sinx = sina, cosx, = cosa, 

tanx = tana for a given value of a, finding all values 

within a given interval. 

 Solve equations of the form sin(x + b) = a and sin(bx) 

= a finding all solutions in a given interval. 

 Solve quadratic equations in sin, cos and tan. 

 

Assessment Week 6 2 1 hour tests on revision topics and new content covered by both teachers up to this point.  

Literacy  

(including 

relevant 

Increasing,  decreasing, Stationary point, Local max/min, optimisation 

How to read ‘
𝑑𝑦

𝑑𝑥
 𝑎𝑛𝑑

𝑑2𝑦

𝑑𝑥2 

 



 

8 

 

tier2 and tier 

3 words) 

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

more wordy optimisation differentiation questions. 

Gatsby 4 

(Linking 

curriculum 

learning to 

careers) 

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 12 Half term 3 Mechanics + Pure Teacher 

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

Topic/Unit Vectors PPE Week Vectors Forces 

Knowledge  Concept of a vector 

 Column Vectors 

  Simple + and – of column vectors 

 Multiplication by scalar 

 Simple vector proof 

 

 Basic trigonometry. 

 Students may have some concept of 

forces and equilibrium from Physics 

Skills  Column and i, j 

notation for vectors  

 Calculate Magnitude 

and direction of a 

vector 

  Convert between component forms 

and magnitude/direction form of a 

vector 

 Add and subtract 2D vectors 

algebraically and diagrammatically 

 Multiply 2D vectors by scalars and 

understand geometric 

interpretation. 

 Use position vectors to determine 

distance and direction between two 

points 

 Use  vectors in context of forces 

 Concept of a force 

 Force diagrams 

 Resolving forces into components 

(not on inclined planes) 

 Forces in equilibrium 

 Resultant forces 

 

Assessment January PPE in Week 2 (One 2 hour paper, pure, mechanics and statistics) 

Literacy  

(including relevant 

tier2 and tier 3 

words) 

Magnitude, direction, vector, scalar, unit vector Resultant, component, equilibrium 

Gatsby 4 

(Linking 

curriculum 

learning to 

careers) 

Vectors have a wide range of applications, particularly in programming, engineering, and physics 

Forces are essential for study of higher-level Physics and Engineering. 
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Year 12 Half term 3 Statistics + Pure Teacher 

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

Topic/Unit Sine and Cosine 

Rule 

PPE WEEK Trig Identities Integration 

Knowledge  Sine and Cosine 

Rule and Area = 

½ absinC 

  Solving trig equations 

 

 Differentiation of functions 

comprising terms of form axn 

 Fractional and negative indices 

Skills  Revise Sine and 

Cosine Rule and 

Area = ½ absinC 

 The ambiguous 

case for Sine rule 

  Know and use the trig identities 

sin2x + cos2x = 1 and 
𝑠𝑖𝑛𝑥

𝑐𝑜𝑠𝑥
= 𝑡𝑎𝑛𝑥 

including substituting the identities 

into equations in order to solve the 

equation  

 Know and use the trig identities 

sin2x + cos2x = 1 and 
𝑠𝑖𝑛𝑥

𝑐𝑜𝑠𝑥
= 𝑡𝑎𝑛𝑥  

using these two identities to prove 

other identities. 

 Integrate functions comprising 

terms of form axn (n ≠ -1) for 

definite and indefinite integrals. 

 

Assessment January PPE in Week 2 (One 2 hour paper, pure, mechanics and statistics) 

Literacy  

(including 

relevant 

tier2 and tier 3 

words) 

  Identity Integral, definite, indefinite 

Gatsby 4 

(Linking 

curriculum 

learning to 

careers) 

Integration is also crucial for higher level Physics and Engineering as well as any application/career involving 

differential equations (covered in year 13) 
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Year 12 Half term 4 Mechanics + Pure Teacher 

 Week 1 Week 2 Week 3 Week 4 Week 5 

Topic/Unit Newton’s Laws Connected Bodies Polynomials 

Knowledge  SUVAT 

 Finding resultant forces 

 F = ma 

 Force diagrams 

 Expanding brackets containing 2 terms 

 Sunstitution 

Skills  Newton’s Laws 

 Use of F = ma to find forces/acceleration 

 F = ma with lifts (include bodies in 

contact) 

 Connected bodies 

questions including car 

and trailer, pulleys with 

both sides suspended, 

pulleys with one side 

on a surface (not 

inclined) 

 Expand brackets (including 2 or more terms) and 

collect like terms 

 Divide polynomials by linear expressions. 

 Factorise quadratics and cubics. 

 Use the factor theorem to determine whether 

expressions of the form (x + a) are factors of a 

given polynomial. 

 Use the factor theorem and given factors to 

determine coefficients of a cubic of quadratic. 

 Determine and prove the number of roots of a 

given cubic. 

Assessment Week 4 after school test on recent new topics 

Literacy  

(including 

relevant 

tier2 and tier 

3 words) 

Some students may struggle with interpreting the ‘real world’ 

questions 

Roots 

Gatsby 4 

(Linking 

curriculum 

learning to 

careers) 

Newton’s Laws and connected bodies are essential for study of higher-level Physics and Engineering. 
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Year 12 Half term 4 Statistics + Pure Teacher 

 Week 1 Week 2 Week 3 Week 4 Week 5 

Topic/Unit Integration Hypothesis testing Proof 

Knowledge  Integrate functions comprising 

terms of form axn (n ≠ -1) 

 Substitution  

 Use of binomial distribution to calculate probabilities   Algebraic manipulation 

Skills  Use definite integrals to find area 

under a curve. 

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

 Recognise whether a given context requires the use of 1 

tailed or 2 tailed test. 

 State appropriate null and alternate hypotheses.  

 Know that the significance level is the probability of 

rejecting a correct null hypothesis. 

 Find a critical region or an acceptance region for a binomial 

distribution. 

 Calculate and use a p-value for a binomial distribution. 

 State the conclusion of a binomial hypothesis test in the 

context of the question. 

 Understand that the due to the discrete nature of the 

binomial distribution the probability of the critical region is 

equal to or less than the significance level. 

 Proof by deduction (may 

range from showing one 

algebraic expression can be 

written as another to 

questions about properties of 

odd/even numbers/multiples) 

 Proof by exhaustion 

Assessment Week 4 after school test on recent new topics 

Literacy  
(including 

relevant 

tier2 and tier 3 

words) 

 Null and alternate hypothesis 
Critical region, significance level 

Some students may struggle with interpreting the ‘real world’ 

questions 

 

Gatsby 4 

(Linking 

curriculum 

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

study of mathematics. 
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learning to 

careers) 
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Year 12 Half term 5 Mechanics + Pure Teacher 

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

Topic/Unit Polynomials and Graphs Transformations PPE WEEK Calculus and Kinematics 

Knowledge  Sketching quadratics 

 Graph of the form 𝑦 =
1

𝑥
, y =kx, y 

=kx2 

 Simple single 

transformations of 

functions (stretch in x or 

y direction, translation in 

x or y direction) 

   Differentiation and Integration of 

functions comprising terms of form 

axn (n ≠ -1) 

Skills  Understand, sketch and use 

graphs of polynomials up to 

cubic 

 Distinguish between possible 

graphs of cubics, indicating 
where the graphs meet the 

axes. 

 Understand and use graphs of 

the form 𝑦 =
𝑘

𝑥
 and 𝑦 =

𝑘

𝑥2 

 Understand and use 

proportional relationships and 

their graphs including y =kx, y 

=kx2, 𝑦 =
𝑘

𝑥
 and 𝑦 =

𝑘

𝑥2 

 Understand single 

transformations of 

graphs (stretch in x or y 

direction, translation in 

x or y direction) 

 Sketch graphs resulting 

from a transformation 

 Determine the equation 

of a graph following a 

given transformation 

 Use f(x) notation in 

context of 
transformations 

  Use calculus in kinematics for motion 

in a straight line:  

 𝑣 =  
𝑑𝑟

𝑑𝑡
, 𝑎 =

𝑑𝑣

𝑑𝑡
=

𝑑2𝑟

𝑑𝑡2, 𝑟 = ∫ 𝑣𝑑𝑡, 𝑎 =

∫ 𝑣𝑑𝑡 
 Know the difference between 

calculating instantaneous and average 

velocity from r as a function of t and 

between calculating instantaneous and 

average acceleration from v as a 

function of t 

 

Assessment January PPE in Week 4 (Two 2 hour papers, one pure and mechanics, the other pure and statistics) 

Literacy  

(including relevant 

tier2 and tier 3 words) 

 Stretch   

Gatsby 4 Calculus and kinematics are essential for study of higher-level Physics and Engineering. 
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(Linking curriculum 

learning to careers) 
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Year 12 Half term 5 Statistics + Pure Teacher 

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

Topic/Unit Proof Circles PPE WEEK Circles Data Presentation and 

Interpretation  

Knowledge   Equation of a circle centre (0, 0) 

 (set dependent) 

 Completing the square 

 Substitution 

  The discriminant and 

the nature of roots 

 Intersection of a line 

and a curve 

 Scatter graphs 

 Box plots 

 Averages, range and 

IQR 

Skills  Disproof by 

counter example 

 ‘Implies that’ 

notation 

 

 Know and use the equation of a circle. 

 Complete the square to find centre 

and radius of a circle. 

 Find the equation of tangents and 

normal to circles. 

 Determine whether points lie on, 

inside or outside a circle and use this 

knowledge in problem solving. 

 Use equation of a circle combined with 

angles in a semicircle, angle between a 

tangent and a radius and the fact that a 

perpendicular from a chord to the 

centre if a circle bisects the chord in 

problem solving. 

  Use the discriminant 

and quadratic 

inequalities in 

problems involving 

lines intersecting a 

circle, forming a 

tangent to the circle 

or missing the circle 

entirely 

 Understand how the 

sum/difference of 

radii can determine 

the relative position 

of two circles  

 Sampling techniques 

 Calculate strata for a 

stratified sample 

 Critique sampling 

techniques 

Assessment PPE in Week 4 (Two 2 hour papers, one pure and mechanics, the other pure and statistics) 

Literacy  
(including 

relevant 

tier2 and tier 3 

words) 

    Sampling types, census, 
sample frame etc 

Gatsby 4 
(Linking 

curriculum 

Data handling has a wide range of applications in science, social science, economics, business and beyond. 
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learning to 

careers) 
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Year 12 Half term 6 Mechanics + Pure Teacher 

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

Topic/Unit Radians  Further Differentiation 

Knowledge  Sine and Cosine Rule  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 

Skills  Convert between radians and 

degrees 

 Arc length 

 Area of sectors and segments 

 Differentiating Sin and Cos 

 The Chain Rule 

 The Product rule 

 The Quotient Rule 

Assessment  

Literacy  

(including 

relevant 

tier2 and tier 3 

words) 

Sector, segment, arc length Quotient, product, stationary point, turning point, derivative 

How to read ‘
𝑑𝑦

𝑑𝑥
 𝑎𝑛𝑑

𝑑2𝑦

𝑑𝑥2 

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

more wordy optimisation differentiation questions. 

Gatsby 4 

(Linking 

curriculum 

learning to 

careers) 

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 12 Half term 6 Statistics + Pure Teacher 

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

Topic/Unit Data Presentation and Interpretation  Partial Fractions 

and rational functions 

Functions 

 

Knowledge  Averages, range and IQR  Simplify Algebraic fractions Simple composite and 

inverse functions 

Skills  Calculate and interpret mean, 

mode, range quartiles, interquartile 

range and standard deviation from 

lists of data and summary statistics 

(∑ 𝑥 , ∑ 𝑥2, ∑(𝑥 − �̅�)2) 
 Understand that values of statistics 

are estimates of the corresponding 

population parameters  

 Critique data presentation 

 +, -, x and ÷ algebraic fractions 

 Revise partial fractions including with ‘top heavy’ 

fractions 

 

 Identify types of mapping 

(1:1 etc) 

 Find range and domain of 

a given function 

 Use set notation to 

describe range and 

domain 

Assessment  

Literacy  
(including 

relevant 

tier2 and tier 

3 words) 

Sampling types, census, sample frame 
etc 

  

Gatsby 4 
(Linking 

curriculum 

learning to 

careers) 

 

 

 


