
Key Stage 5: Year 13 Maths Curriculum Map 

Our Curriculum Intent Statement:  
The mathematics curriculum at North Chadderton aims to develop core skills and fluency, with problem solving in the foundation years to expose students to challenging problems, enhancing depth of knowledge; then develop these skills and apply them across many 
contexts. Students are encouraged to critically evaluate best approaches, consider resources available and choose and apply the mathematical structures which underpin our curriculum. Thus, enabling our students to be number confident, resilient problem solvers.  

  
Key Mathematical Structures at NCS:  

Functions and Their Transformations– The concept of a function mapping inputs (domain) to outputs (range) forms the backbone of pure mathematics. A-Level study builds heavily on understanding composite functions, inverse functions, modulus functions, and how 
algebraic transformations (stretches, translations, and reflections) systematically alter graph structures. 
Calculus (Limits, Differentiation, and Integration)– Calculus provides the mathematical framework for analysing continuous change. Differentiation models instantaneous rates of change, tangents, and optimization, while integration accumulates quantities (such as areas 
under curves and kinematic displacements). Both operations rely fundamentally on the structural concept of limits. 
Exponential and Logarithmic Structures – Exponentials and logarithms form a dual algebraic structure vital for modelling non-linear growth and decay, such as population dynamics, radioactive decay, and financial compounding. The natural exponential function (𝑒𝑥) and 
its inverse (ln 𝑥) possess unique calculus properties that link algebraic manipulation directly to proportional rates of change. 
 

Curriculum Big Ideas 

Representations and Structure – Using carefully selected representations to expose mathematical structures and encourage systematic working such as multiplicative thinking, proportional reasoning, and generalising.  
Coherence – Breaking down the mathematics into small steps and building into the larger concepts by making connections to prior and future learning.  
Fluency – Developing quick and efficient recall of key facts and prior knowledge to allow focus on new concepts.  
Mathematical Thinking – Looking for patterns, making connections and reasoning about relationships.  
Variance – Representing the same concepts in different ways to form fluent and deep understanding.  

 

Autumn 1 Autumn 2 Spring 1 Spring 2 Summer 1 

APPLIED MATHEMATICS 1 APPLIED MATHEMATICS 2 APPLIED MATHEMATICS 2  REVISION REVISION  

• Understand the difference between a 
population and a sample, and evaluate 
the advantages and disadvantages of 
taking a census versus a sample. 

• Identify sampling frames and sampling 
units, and apply random and non-
random sampling techniques including 
simple random, systematic, stratified, 
quota, and opportunity sampling.  

• Distinguish between qualitative, 
quantitative, discrete, and continuous 
data, and interpret grouped or 
ungrouped frequency tables.  

• Gain familiarity with the context, 
variables, coding, and data cleaning 
principles required for the Pearson 
Large Data Set (LDS). 

• Calculate and interpret measures of 
central tendency—including the mean, 
median, and mode—for raw data, 
frequency tables, and grouped 
continuous data. 

• Compute measures of dispersion 
including the range, interquartile 
range (IQR), variance, and standard 
deviation for both raw and 
summarized data.  

• Apply data coding transformations of 

the form 𝑦 =
𝑥−𝑎

𝑏
 to simplify and 

efficiently calculate the mean and 
standard deviation of large datasets. 

• Identify and deal with data anomalies 
or outliers using standard criteria such 
as values exceeding 𝑄3 + 1.5 × IQR or 
mean ±2𝜎. 

• Calculate the moment of a force about 
any given point and use the principle 
of moments to solve equilibrium 
problems for coplanar forces. 

• Solve complex statics problems 
involving rigid bodies, such as uniform 
or non-uniform rods resting on 
supports. 

• Analyse ladder problems involving 
rough walls and floors, calculating 
normal reactions and frictional forces 
at the point of slipping. 

• Resolve forces into components 
parallel and perpendicular to inclined 
planes to analyse equilibrium and 
motion. 

• Apply the laws of friction, including 
limiting equilibrium conditions (𝐹 =
𝜇𝑅), to solve advanced mechanics 
problems. 

• Model projectile motion by resolving 
initial velocities into independent 
horizontal and vertical components. 

• Derive and use standard projectile 
formulae for time of flight, maximum 
height, horizontal range, and the 
Cartesian equation of a trajectory. 

• Solve multi-step kinematic problems 
involving projectiles hitting targets, 
clearing barriers, or moving between 
arbitrary points. 

• Apply Newton's laws of motion to 
advanced connected particle systems 
involving complex pulleys, strings, and 
inclined planes. 

• Extend understanding of bivariate data 

analysis by distinguishing between the 

regression of 𝑦 on 𝑥 and 𝑥 on 𝑦, and 

selecting the correct line for 

prediction. 

• Calculate the Product Moment 

Correlation Coefficient (𝑟) and 

perform a formal hypothesis test for 

zero correlation using critical values or 

𝑝-values. 

• Transform non-linear data 

relationships—such as exponential 

models (𝑦 = 𝑎𝑏𝑥) or power laws (𝑦 =

𝑎𝑥𝑛)—into linear forms (𝑌 = 𝑎 + 𝑏𝑋) 

using logarithms to perform 

regression. 

• Understand and apply the theoretical 

properties of the continuous normal 

distribution model (𝑋 ∼ 𝑁(𝜇, 𝜎2)), 

recognizing the symmetrical, bell-

shaped probability density function 

curve. 

• Standardize normal variables using the 

𝑍-score formula (𝑍 =
𝑋−𝜇

𝜎
) to calculate 

probabilities, percentages, and inverse 

normal percentage points. 

• Solve advanced contextual problems 

involving unknown parameters (𝜇 or 

𝜎) by setting up and solving 

simultaneous equations based on 

standard normal distribution 

properties. 

• Simulate authentic exam conditions by completing 
full-length Edexcel past papers within the strict 2-
hour time limit for each individual paper. 

• Analyse official mark schemes and examiners' 
reports to understand precisely how method 
marks (𝑀), accuracy marks (𝐴), and dependent 
marks (𝐵) are awarded. 

• Implement systematic error-analysis routines to 
categorize mistakes into conceptual gaps, algebraic 
carelessness, misread constraints, or arithmetic 
slips. 

• Master strategic time-allocation techniques to 
ensure sufficient buffer time for complex, multi-
part calculus, mechanics, and proof questions. 

• Tackle unfamiliar, synoptic problem-solving 
questions by bridging concepts and techniques 
across disparate pure and applied chapters. 

• Execute rapid verification checks—such as 
numerical substitution, graphing, and reverse 
differentiation—to test the validity of answers 
under exam conditions. 

• Optimize the use of advanced scientific calculators 
for statistical distributions, iterative root-finding, 
matrix-like operations, and numerical integration 
checks. 

• Deconstruct lengthy, multi-step contextual 
questions in mechanics and statistics to accurately 
extract relevant physical or quantitative 
parameters. 

• Build the mental stamina and focus required to 
sustain high-level mathematical performance 
across consecutive assessment papers. 

• Maintain rigorous standards of mathematical 
presentation, including exact value retention (𝜋, 
surds, fractions), correct unit inclusion, and precise 

• Simulate authentic exam conditions by 
completing full-length Edexcel past papers within 
the strict 2-hour time limit for each individual 
paper. 

• Analyse official mark schemes and examiners' 
reports to understand precisely how method 
marks (𝑀), accuracy marks (𝐴), and dependent 
marks (𝐵) are awarded. 

• Implement systematic error-analysis routines to 
categorize mistakes into conceptual gaps, 
algebraic carelessness, misread constraints, or 
arithmetic slips. 

• Master strategic time-allocation techniques to 
ensure sufficient buffer time for complex, multi-
part calculus, mechanics, and proof questions. 

• Tackle unfamiliar, synoptic problem-solving 
questions by bridging concepts and techniques 
across disparate pure and applied chapters. 

• Execute rapid verification checks—such as 
numerical substitution, graphing, and reverse 
differentiation—to test the validity of answers 
under exam conditions. 

• Optimize the use of advanced scientific 
calculators for statistical distributions, iterative 
root-finding, matrix-like operations, and 
numerical integration checks. 

• Deconstruct lengthy, multi-step contextual 
questions in mechanics and statistics to 
accurately extract relevant physical or 
quantitative parameters. 

• Build the mental stamina and focus required to 
sustain high-level mathematical performance 
across consecutive assessment papers. 

• Maintain rigorous standards of mathematical 
presentation, including exact value retention (𝜋, 



 

• Construct and interpret visual 
representations of data including 
cumulative frequency graphs, box 
plots, histograms with varying class 
widths, and scatter diagrams.  

• Determine and interpret the skewness 
of datasets visually from distribution 
curves or numerically using the 
relationships between the mean, 
median, and quartiles. 

• Understand bivariate data, 
distinguishing between explanatory 
(independent) and response 
(dependent) variables, and recognize 
types of correlation.  

• Calculate and interpret the Product 
Moment Correlation Coefficient (𝑟) to 
quantify the strength and direction of 
a linear association. 

 

• Represent physical vector quantities—
including displacement, velocity, and 
acceleration—in two-dimensional 
Cartesian coordinate systems using i 
and j unit vectors. 

• Differentiate vector-valued functions 
with respect to time to determine 
velocity and acceleration vectors from 
a given displacement function. 

• Integrate vector-valued acceleration 
or velocity functions with respect to 
time, applying initial position or 
velocity vectors as constant 
integration vectors. 

• Solve advanced kinematics problems 
involving variable acceleration in 2D 
space, including particle trajectories, 
closest approach, and motion under 
time-dependent vector functions. 

 

• Apply the normal distribution as an 

approximation to the binomial 

distribution (𝑋 ∼ 𝐵(𝑛, 𝑝)) when the 

number of trials (𝑛) is large and the 

probability (𝑝) is close to 0.5. 

• Apply continuity corrections (e.g., 

converting discrete inequalities like 

𝑃(𝑋 ≥ 50) to continuous limits like 

𝑃(𝑋 ≥ 49.5)) when utilizing the 

normal approximation. 

• Conduct formal hypothesis tests for 

the mean of a normal distribution, 

establishing appropriate null and 

alternative hypotheses (𝐻0 and 𝐻1) for 

one-tailed and two-tailed tests. 

• Formulate critical regions, interpret 

test statistics, and draw statistical 

conclusions in context for normal 

distribution and correlation hypothesis 

tests. 

 

rounding to requested significant figures or 
decimal places. 

 

surds, fractions), correct unit inclusion, and 
precise rounding to requested significant figures 
or decimal places. 

 

Key Vocabulary: 

Population, sample, and census, sampling 
techniques (random, systematic, stratified, 
quota, and opportunity), data types 
(qualitative, quantitative, discrete, and 
continuous), the Large Data Set (LDS) and data 
coding/cleaning, measures of central tendency 
(mean, median, and mode), measures of 
dispersion (range, interquartile range, variance, 
and standard deviation), outliers and anomaly 
detection, data visualizations (box plots, 
histograms, and cumulative frequency graphs), 
skewness, bivariate data and correlation, the 
Product Moment Correlation Coefficient (𝑟), 
linear regression (𝑦 = 𝑎 + 𝑏𝑥). 

 

Key Vocabulary: 
 
Moments and the principle of moments, rigid 
bodies and uniform or non-uniform rods, 
ladder problems, inclined planes and force 
resolution, the laws of friction and limiting 
equilibrium (𝐹 = 𝜇𝑅), projectile motion, time 
of flight, maximum height, and horizontal 
range, Cartesian equations of trajectories, 
advanced connected particle systems, 2D 
vector kinematics (𝐢 and 𝐣 unit vectors), vector 
differentiation with respect to time, vector 
integration with initial condition vectors, and 
variable acceleration in 2D space. 
 

Key Vocabulary: 
 
Regression of 𝑦 on 𝑥 and 𝑥 on 𝑦, the Product 
Moment Correlation Coefficient (𝑟), hypothesis 
tests for zero correlation, non-linear data 
relationships, exponential models (𝑦 = 𝑎𝑏𝑥) 
and power laws (𝑦 = 𝑎𝑥𝑛), logarithmic 
linearization, continuous normal distribution 
models (𝑋 ∼ 𝑁(𝜇, 𝜎2)), standardization and 𝑍-
scores, unknown parameters (𝜇 and 𝜎), normal 
approximations to the binomial distribution, 
continuity corrections, hypothesis tests for the 
mean of a normal distribution, null and 
alternative hypotheses (𝐻0 and 𝐻1), critical 
regions, and test statistics. 
 

 
 

 
 

Assessment: 
Fortnightly Mini Topic Assessment 
HT1A Final Assessment 

Assessment: 
Fortnightly Mini Topic Assessment 
HT1B Final Assessment 

Assessment: 
Fortnightly Mini Topic Assessment 
HT2A Final Assessment 

Assessment: 
Fortnightly Mini Topic Assessment 
HT2B Final Assessment 
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