
Curriculum Overview Plan for KS5 Maths Y13 Pure and Mechanics 
 Autumn 1 Autumn 2 Spring 1 Spring 2 Summer 1 Summer 2 

 
Topic 

 
Complete Differentiation 4 
Parametric Equations 
Differentiation 5 
 

 
Series & Sequences 
Moments 
 

 
Second derivatives & combined rates of 
change 
Projectiles 
Statics and Friction 
 

 
Proof by contradiction 
Vectors (3D) 
Further Kinematics 
Numerical Methods 

 
Revision 

 
Final Examinations 
 
 

Learning objectives  Convert parametric equations to 
Cartesian form by substitution 

 Convert parametric equations to 
Cartesian form using 
trigonometric identities 

 Understand and use parametric 
equations of curves and sketch 
parametric curves 

 Use parametric equations in 
modelling 
 

 Differentiate parametric 
equations 

 Differentiate functions defined 
implicitly 
 

 Find and use the nth term of an 
arithmetic sequence 

 Prove & use formula for sum of 
first n terms of an arithmetic 
series 

 Find and use the nth term of a 
geometric sequence 

 Prove & use formula for sum of a 
finite geometric series 

 Prove & use formula for sum to 
infinity of a convergent 
geometric series 

 Use sigma notation and 
recurrence relations 

 Model real-life situations with 
sequences and series 
 

 Calculate resultant moment of a 
set of forces acting on a rigid 
body 

 Solve problems for both uniform 
and non-uniform rods including 
on the point of tilting 

 

 Use the 2nd derivative to describe 
the behaviour of a function 

 Solve problems involving 
connected rates of change 
 

 Model motion under gravity for 
objects projected horizontally or at 
an angle 

 Resolve velocity into components 

 Derive formulae for time of flight, 
range and greatest height and the 
equation of the path of a projectile 
 

 Find an unknown force when a 
system is in equilibrium 

 Solve problems involving weight, 
tension & pulleys 

 Solve problems in limiting 
equilibrium (eg ladders) 

 Solve problems involving motion 
on smooth or rough inclined 
planes including connected 
particles 

 

 Use proof by contradiction 
to prove true statements 
 

 Understand 3D 
coordinates and vectors 
including unit vectors i, j & 
k 

 Solve geometric problems 
in 3D 

 Model 3D motion in 
mechanics with vectors 
 

 Use 3D vectors for 
displacement, velocity and 
acceleration when using 
vector equations of 
motion 

 Use calculus with more 
complex functions of time 
and vectors for variable 
acceleration 
 

 Locate roots by change of 
sign 

 Approximate solutions by 
iteration and Newton-
Raphson 

 Recap of all Y12 & Y13 
topics 
 

 
 
 

 Study leave 

Knowledge/ skills 
to be gained 
 

Students: 
- Understand and use the parametric 

equations of curves and conversion 
between Cartesian and parametric 
forms 

- Use parametric equations in 
modelling in a variety of contexts 
 

- Differentiate simple functions and 
relations defined implicitly or 
parametrically, for first derivative 
only 

Students: 

- Work with sequences including those 

given by a formula for the nth term 

and those generated by a simple 

relation of the form xn+1 = f(xn); 

increasing sequences; decreasing 

sequences; periodic sequences 

- Understand and use sigma notation 

for sums of series 

- Understand and work with arithmetic 

sequences and series, including the 

formulae for nth term and the sum to 

n terms 

- Understand and work with 

geometric sequences and series 

including the formulae for the nth 

term and the sum of a finite 

geometric series; the sum to infinity 

of a convergent geometric series, 

including the use of |r| < 1; modulus 

notation 

Students 
- Understand and use the second 

derivative as the rate of change of 
gradient; connection to convex and 
concave sections of curves and points 
of inflection 

- Construct simple differential equations 
in pure mathematics and in context, 
(contexts may include kinematics, 
population growth and modelling the 
relationship between price and 
demand) 
 

- Model motion under gravity in a 
vertical plane using vectors; projectiles. 
 

- Equilibrium of forces on a particle and 
motion in a straight line; application to 
problems involving smooth pulleys and 
connected particles; equilibrium of a 
particle under coplanar forces.  

- Understand and use the F ≤ µR model 
for friction; coefficient of friction; 
motion of a body on a rough surface; 
limiting friction and limiting equilibrium  

Students 
- Understand and use proof by 

contradiction (including proof 
of the irrationality of √2 and 
the infinity of primes, and 
application to unfamiliar 
proofs) 
 

- Use vectors in three 
dimensions 

- Knowledge of column vectors 
and i, j and k unit vectors in 
three dimensions 
 

- Use calculus in kinematics for 
(variable acceleration) motion 
in a straight line. Extend to 2 
dimensions using vectors 
 

- Locate roots by considering 
changes of sign of f(x) 

- Solve equations approximately 
using simple iterative methods 

- Solve equations using the 
Newton-Raphson method 

Students 
- Revise all content 
 

Students 
- Sit examinations 
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- Use sequences and series in 

modelling 

 

- Understand and use moments in 

simple static contexts. 

- Moments: problems involving parallel 
and non-parallel coplanar forces e.g. 
ladder problems. 

- Use numerical methods to 
solve problems in context 
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Assessment 
 

One hour in class assessment on A2 
content taught in Y12. 
 
Teachers assess through revision sheets 
and/or mini assessments. 

One hour in class assessment of topics 
covered to date. 
 
Teachers also continue to assess through 
revision sheets and/or mini assessments. 

Two hour mock examination under test 
conditions on topics taught so far. 
 
Teachers also continue to assess through 
revision sheets and/or mini assessments. 

Teachers continue to assess 
through revision sheets and/or mini 
assessments. 

Teachers continue to assess 
through revision sheets and/or mini 
assessments. 

External examinations. 
 

Links with 
prior/subsequent 
learning 

 
GCSE Mathematics 

 Changing the subject 

 Function notation and shapes of 
standard graphs (e.g. parabola, cubic, 
reciprocal) 
 

KS5 Maths Y12 

 Coordinate geometry 

 Trigonometry 

 Differentiation 

 
GCSE Mathematics 

 Sequences 

 Solving linear and simultaneous 
equations 

 
KS5 Maths Y12 

 Forces 
 

 
KS5 Maths Y12 

 Differentiation 

 Kinematics 

 Vectors 

 Trigonometry 
 

 
KS5 Maths Y12 

 Proof 

 Vectors 

 Kinematics 

  
 

 
 

 
 

Literacy/numeracy 
skills 
 

Parametric, Cartesian, convert, 
parameter t, identity, eliminate, 
substitute, circle, hyperbola, parabola, 
ellipse, domain, modelling. 
 
Derivative, parametric, implicit. 

Moment, turning effect, sense, newton 
metre (N m), equilibrium, reaction, 
tension, rod, uniform, non-uniform,  
centre of mass, resolve, tilting, ‘on the 
point’, concurrent. 

Derivative, differential equation, rate of 
change, increasing function, decreasing 
function. 
 
Projectile, range, vertical, horizontal, 
component, acceleration, gravity, initial 
velocity, vector, angle of projection, 
position, trajectory, parabola. 
 
Force, resultant, component, resolving, 
plane, parallel, perpendicular, weight, 
tension, thrust, friction, air resistance, 
reaction, driving force, braking force, force 
diagram, equilibrium, inextensible, light, 
negligible, particle, rough, smooth, incline, 
uniform, friction, coefficient of friction, 
concurrent, coplanar. 
 

Proof, verify, deduction, contradict, 
rational, irrational, square, root, 
prime, infinity, square number, 
quadratic, expansion, 
trigonometry, Pythagoras. 
 
Vector, scalar, column, 3D 
coordinates, vertices, Cartesian, i, j, 
k, magnitude, origin, distance, 
direction, angle, position vector, 
unit vector, orthogonal, vector 
addition/subtraction. 
 
Distance, displacement, speed, 
velocity, constant acceleration, 
constant force, variable force, 
variable acceleration, retardation, 
deceleration, initial (t = 0), 
stationary (speed = 0), at rest 
(speed = 0), instantaneously, 
differentiate, integrate, turning 
point. 
 

  

 


