
Key Stage 5: Year 12 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 Summer 2 

PURE MATHEMATICS 1 PURE MATHEMATICS 1 PURE MATHEMATICS 1 PURE MATHEMATICS 2 PURE MATHEMATICS 2 PURE 2 and APPLIED MATHEMATICS 1 

Students will be able to: 

• Simplify complex algebraic 
expressions using positive, 
negative, and fractional index 
laws. 

• Manipulate and simplify surds, 
including expanding brackets and 
rationalising denominators with 
binomial denominators.  

• Solve quadratic equations using 
factorisation, completing the 
square, and the quadratic 
formula.  

• Use the discriminant of a 
quadratic expression to 
determine the nature and 
number of its roots. 

• Sketch quadratic graphs and use 
completing the square to identify 
the coordinates of their turning 
points. 

• Solve pairs of simultaneous 
equations where one equation is 
linear and the other is quadratic. 

• Solve linear and quadratic 
inequalities in a single variable 
and represent solution regions 
graphically. 

• Sketch polynomial graphs of 
higher degrees, including cubic 
and quartic functions, by finding 
coordinate axis intercepts. 

• Sketch reciprocal graphs of the 

forms 𝑦 =
𝑎

𝑥
 and 𝑦 =

𝑎

𝑥2
, clearly 

Students will be able to: 

• Simplify and manipulate complex 
algebraic fractions through 
factorisation, cancellation, and 
partial fraction-style 
simplification. 

• Divide polynomials using 
algebraic long division and 
coefficient comparison methods. 

• Apply the Factor Theorem to 
identify linear factors, roots, and 
completely factorise higher-
degree polynomials. 

• Construct rigorous mathematical 
proofs using deductive 
arguments, proof by exhaustion, 
and disproof by counter-example. 

• Generate binomial coefficients 
using Pascal's triangle and 
factorial notation. 

• Expand expressions of the form 
(𝑎 + 𝑏𝑥)𝑛 for positive integer 
powers using the binomial 
theorem. 

• Use binomial expansions to 
estimate values and approximate 
calculations for small increments. 

• Apply the sine rule and cosine 
rule to determine unknown 
lengths and angles in non-right-
angled triangles. 

Students will be able to: 

 

• Construct formal mathematical 

proofs using proof by contradiction 

by assuming the negation of a 

statement to find a logical 

contradiction.  

• Manipulate, multiply, divide, add, 

and subtract complex algebraic 

fractions into their simplest forms. 

• Split rational expressions into 

partial fractions with linear and 

repeated linear factors in the 

denominator.  

• Perform algebraic long division of 

polynomials to simplify improper 

fractions or identify linear and 

quadratic factors. 

• Define and evaluate mappings, 

domains, and ranges, 

distinguishing between one-to-

one, many-to-one, and one-to-

many functions. 

• Formulate and evaluate composite 

functions and determine the 

inverse of a function graphically 

and algebraically.  

• Sketch graphs involving the 

modulus function, including 𝑦 =

|𝑓(𝑥)| and 𝑦 = 𝑓(|𝑥|), and solve 

associated modulus equations and 

inequalities. 

Students will be able to: 

• Define and sketch the secant 
(sec 𝑥), cosecant (csc 𝑥), and 
cotangent (cot 𝑥) functions along 
with their domains, ranges, and 
vertical asymptotes. 

• Recall and apply the Pythagorean 
trigonometric identities involving 
secant, cosecant, and cotangent 
(sec2 𝑥 = 1 + tan2 𝑥 and 
csc2 𝑥 = 1 + cot2 𝑥). 

• Define and sketch the inverse 
trigonometric functions (arcsin 𝑥, 
arccos 𝑥, and arctan 𝑥) and 
determine their restricted 
domains and ranges. 

• Solve complex trigonometric 
equations involving sec, cosec, 
and cot across given intervals. 

• Prove various trigonometric 
identities using the reciprocal and 
quotient properties of secant, 
cosecant, and cotangent. 

• Derive and use the addition and 
subtraction formulas for sine, 
cosine, and tangent. 

• Apply double-angle formulae to 
simplify expressions, solve 
trigonometric equations, and 
prove advanced identities. 

• Express expressions in the 
harmonic form 𝑎 cos 𝑥 + 𝑏 sin 𝑥 
as 𝑅 cos(𝑥 − 𝛼) or 𝑅 sin(𝑥 ± 𝛼). 

Students will be able to: 
 

• Locate roots of equations by 
identifying intervals where a 
continuous function changes sign. 

• Set up and use iterative formulas 
of the form 𝑥𝑛+1 = 𝑔(𝑥𝑛) to 
approximate roots to a specified 
degree of accuracy. 

• Interpret the convergence or 
divergence of iterative numerical 
methods graphically using 
cobweb and staircase diagrams. 

• Apply the Newton-Raphson 

formula 𝑥𝑛+1 = 𝑥𝑛 −
𝑓(𝑥𝑛)

𝑓′(𝑥𝑛)
 to 

rapidly approximate roots of 
complex equations. 

• Integrate standard mathematical 
functions, including exponential 
terms, standard trigonometric 

functions, and 
1

𝑥
. 

• Apply the reverse chain rule to 
integrate expressions where the 
integrand contains a function 
multiplied by the derivative of its 
inner function. 

• Execute integration by 
substitution to transform and 
evaluate complex integrals. 

• Perform integration by parts 

using the formula ∫𝑢
𝑑𝑣

𝑑𝑥
 𝑑𝑥 =

𝑢𝑣 − ∫ 𝑣
𝑑𝑢

𝑑𝑥
 𝑑𝑥 to integrate 

products of functions. 

Students will be able to: 
 

• Identify and use standard SI units 
for physical quantities including 
mass, length, time, velocity, 
acceleration, and force. 

• Distinguish between scalar and 
vector quantities and perform 
basic vector manipulations in one 
and two dimensions. 

• Interpret displacement-time 
graphs to determine velocity, rest 
periods, and overall motion 
characteristics. 

• Interpret velocity-time graphs to 
calculate displacement from 
enclosed areas and acceleration 
from coordinate gradients. 

• Derive and apply the constant 
acceleration (SUVAT) formulae 
for linear motion. 

• Solve kinematic problems 
involving objects moving 
horizontally or experiencing 
vertical free fall under gravity. 

• Construct and interpret force 
diagrams to identify all acting 
forces, including weight, normal 
reaction, tension, and friction. 

• State and apply Newton's three 
laws of motion to physical 
systems and idealized particle 
models. 

• Calculate resultant forces and 
apply Newton's second law (𝐹 =



 

identifying their coordinate axes 
asymptotes. 

• Apply algebraic transformations—
specifically translations, 
reflections, and parallel 
stretches—to any given function 
graph. 

• Calculate the exact gradient, 
length, and midpoint of line 
segments connecting any two 
coordinate points. 

• Determine the equation of a 
straight line using various forms 
such as 𝑦 = 𝑚𝑥 + 𝑐 and 𝑎𝑥 +
𝑏𝑦 + 𝑑 = 0.  

• Formulate and use conditions for 
parallel and perpendicular lines 
based on the relationship 
between their gradients. 

• Construct and interpret 
mathematical models using 
straight-line graphs to solve real-
world contextual problems.  

• Find the equation of the 
perpendicular bisector for any 
given line segment. 

• Derive and use the equation of a 
circle in both standard centre-
radius form and expanded 
polynomial form. 

• Calculate the coordinates of 
intersection points between 
straight lines and circles using 
algebraic substitution. 

• Exploit circle geometry 
properties, such as chords being 
bisected by perpendiculars from 
the centre and tangents being 
perpendicular to radii. 

 

• Calculate the exact area of any 
triangle using the formula 
1

2
𝑎𝑏 sin 𝐶. 

• Sketch and interpret the graphs 
of sine, cosine, and tangent 
functions across positive and 
negative domains. 

• Determine exact trigonometric 
ratios for special angles across all 
four quadrants using symmetry 
and cast rules. 

• Prove and use the standard 
trigonometric identities tan 𝜃 =
sin 𝜃

cos𝜃
 and sin2 𝜃 + cos2 𝜃 = 1. 

• Solve linear and quadratic 
trigonometric equations within 
specified domains. 

• Represent 2D vectors 
algebraically and geometrically 
using column notation and unit 
vectors (𝐢 and 𝐣). 

• Calculate vector magnitudes, unit 
vectors, and directional angles.  

• Construct position vectors to 
solve geometric proofs and vector 
problems involving parallel lines 
and collinearity. 

• Find the derivative of any 
polynomial function using 
standard power-rule 
differentiation. 

• Determine the exact equations of 
tangent and normal lines at given 
points on a curve. 

• Identify intervals where functions 
are strictly increasing or 
decreasing by evaluating 
derivative signs.  

• Locate and classify stationary 
points as local maxima or minima 
using second derivatives to solve 
real-world optimisation problems. 

 

• Combine multiple graph 

transformations sequentially on 

abstract and standard function 

curves. 

• Prove and apply formulas for the 

𝑛-th term and sum of arithmetic 

sequences and series to solve 

multi-step problems. 

• Manipulate geometric sequences 

and series, calculating common 

ratios, specific terms, and finite 

sums. 

• Determine the exact sum to infinity 

for convergent geometric series 

where the common ratio satisfies 

|𝑟| < 1. 

• Interpret and evaluate sigma 

notation expressions and construct 

or analyse recurrence relations and 

models involving series. 

• Expand expressions of the form 

(1 + 𝑥)𝑛 for any rational value of 𝑛 

using the general binomial 

expansion theorem, identifying 

conditions for convergence. 

• Expand general binomial 

expressions of the form (𝑎 + 𝑏𝑥)𝑛 

for fractional or negative powers 

by rewriting them into standard 

form. 

• Combine partial fractions with 

binomial expansions to expand 

complex rational functions as 

infinite series. 

• Approximate values of complex 

roots and fractions using early 

terms of a binomial expansion and 

evaluate accuracy. 

 

 

• Solve equations and find 
maximum or minimum values 
using the harmonic form 
𝑅 cos(𝑥 − 𝛼) or 𝑅 sin(𝑥 ± 𝛼). 

• Construct and interpret 
trigonometric models to solve 
contextual problems involving 
periodic phenomena, oscillations, 
and wave motion. 

• Convert parametric equations 
into Cartesian form by 
eliminating parameters using 
algebraic substitution or 
trigonometric identities.  

• Sketch curves defined by 
parametric equations by 
analysing the behaviour of 𝑥(𝑡) 
and 𝑦(𝑡) over specified 
parameter domains. 

• Find the coordinates of points of 
intersection between parametric 
curves and lines or other curves. 

• Solve geometric and contextual 
problems involving parametric 
equations, including projectiles, 
kinematics, and tangents. 

• Determine Cartesian equations 
for curves defined by complex 
trigonometric parameterizations. 

• Differentiate standard functions 
including sin 𝑥, cos 𝑥, exponential 
functions (𝑎𝑥  and 𝑒𝑥), and 
logarithmic functions (ln 𝑥). 

• Apply the chain rule, product 
rule, and quotient rule to 
differentiate composite, 
multiplied, and divided functions. 

• Differentiate functions given 
implicitly by treating 𝑦 as a 
function of 𝑥 using the chain rule. 

 

• Integrate rational expressions by 
first decomposing them into 
partial fractions. 

• Calculate exact areas enclosed by 
curves, coordinate axes, or 
intersecting functions using 
definite integrals. 

• Use the trapezium rule to 
approximate the area under a 
curve when exact analytical 
integration is intractable. 

• Formulate first-order differential 
equations from real-world 
contexts and solve them using 
separation of variables. 

• Interpret solutions to differential 
equations within modelling 
frameworks such as population 
growth, radioactive decay, and 
thermal cooling. 

• Extend coordinate geometry and 
vector operations into three-
dimensional space using 𝐢, 𝐣, and 
𝐤 unit vectors. 

• Calculate 3D vector magnitudes, 
unit vectors, scalar products, and 
determine distances or midpoints 
between 3D coordinate points. 

• Construct and manipulate 
position vectors in 3D space to 
resolve complex geometrical 
problems and prove geometric 
theorems. 

• Apply 3D vector methods to 
model physical systems and 
mechanics problems involving 
constant velocities, forces, and 
particle trajectories. 

 

𝑚𝑎) to single particles on 
horizontal planes. 

• Resolve forces into orthogonal 
components to find resultants 
and analyse directional force 
balances. 

• Solve static equilibrium problems 
for particles subjected to multiple 
concurrent coplanar forces. 

• Model motion in connected 
particle systems, including 
vertical strings over smooth 
pulleys and elevator (lift) 
dynamics. 

• Apply Newton's laws of motion to 
connected bodies and particles 
moving across horizontal and 
inclined planes. 

• Use differentiation with respect 
to time to determine velocity and 
acceleration functions from a 
given displacement equation 
under variable acceleration. 

• Use integration with respect to 
time to recover displacement and 
velocity functions from variable 
acceleration equations using 
initial boundary conditions. 

 

Key Vocabulary: 

Index laws, surds and rationalisation, quadratic 
equations (factorisation, completing the square, 
quadratic formula), discriminant and nature of 
roots, quadratic graphs and turning points, 
simultaneous equations (linear and quadratic), 
inequalities and solution regions, polynomial 
graphs (cubic and quartic), reciprocal graphs 
and asymptotes, algebraic transformations 
(translations, reflections, stretches), coordinate 
geometry (gradient, length, midpoint), straight-
line equations, parallel and perpendicular lines. 

Key Vocabulary: 
 
Algebraic fractions, polynomial division (long 
division and coefficient comparison), the Factor 
Theorem, mathematical proof (deductive 
arguments, exhaustion, and counter-example), 
binomial coefficients, the binomial theorem, 
binomial approximations, the sine rule and 
cosine rule, triangle area formulas, 
trigonometric graphs, exact trigonometric 
ratios, standard trigonometric identities, 
trigonometric equations, 2D vectors (column 
notation and unit vectors). 

Key Vocabulary: 
 
Proof by contradiction, algebraic fractions, partial 
fractions, algebraic long division, domains and 
ranges, composite and inverse functions, 
modulus functions, sequential graph 
transformations, arithmetic sequences and 
series, geometric sequences and series, sum to 
infinity and convergence, sigma notation and 
recurrence relations, the general binomial 
expansion theorem, fractional and negative 
power binomial expansions, partial fractions with 
binomial expansions, and binomial 
approximations. 

Key Vocabulary: 
 
Secant, cosecant, and cotangent functions, 
Pythagorean trigonometric identities, inverse 
trigonometric functions, trigonometric 
equations, addition and subtraction formulas, 
double-angle formulae, harmonic form, 
trigonometric modelling and periodic 
phenomena, parametric equations and 
Cartesian conversion, curve sketching and 
intersections, parametric applications in 
kinematics, differentiation of standard 
functions, chain rule, product rule. 

Key Vocabulary: 
 
Root localization and sign change, iterative 
formulas, convergence and divergence, cobweb 
and staircase diagrams, the Newton-Raphson 
method, standard integration, the reverse chain 
rule, integration by substitution, integration by 
parts, partial fraction integration, definite 
integrals and area, the trapezium rule, first-
order differential equations, separation of 
variables, mathematical modelling with 
differential equations, three-dimensional 
coordinate space. 
 

Key Vocabulary: 
 
Standard SI units, scalar and vector quantities, 
displacement-time graphs, velocity-time graphs, 
constant acceleration (SUVAT) formulae, 
vertical free fall under gravity, force diagrams 
(weight, normal reaction, tension, and friction), 
Newton's laws of motion, resultant forces and 
Newton's second law (𝐹 = 𝑚𝑎), resolution of 
forces into orthogonal components, static 
equilibrium and coplanar forces. 
 

Assessment: 
Baseline 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 

Assessment: 
Fortnightly Mini Topic Assessment 
HT3A Final Assessment 

Assessment: 
Fortnightly Mini Topic Assessment 
HT3B Final Assessment 
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