
Curriculum Overview Plan for KS5 Further Y13 Core and FM1 
 Autumn 1 Autumn 2 Spring 1 Spring 2 Summer 1 Summer 2 

 
Topic 

 
Vectors Revision 
Elastic Collisions in 2D 
First Order Differential Equations 
 

 
Complex Numbers 4 
Polar Coordinates 
 

 
Second Order Differential Equations 
 

 
Modelling with Differential 
Equations 
Complex Numbers 5 
 

 
Revision 

 
Final Examinations 
 

Learning objectives  Vector equations of lines & 
planes, angles and distances 
between, intersections of 
 

 Solve problems involving oblique 
impacts between smooth 
spheres and between smooth 
spheres and planes including 
successive impacts 
 

 Solve First Order Differential 
Equations using an integrating 
factor 

 Use de Moivre’s theorem to 
derive trigonometric identities 
 

 Understand and use polar 
coordinates, convert to and from 
Cartesian 

 Sketch polar equations, find 
areas and tangents parallel or 
perpendicular to the initial line 

 

 Solve 2nd order homogenous 
differential equations using 
auxiliary equation 

 Solve 2nd order non-homogenous 
differential equations using 
auxiliary equation and particular 
integral 

 Find particular solutions using 
boundary conditions 

 

 Model real-life situations 
with FODEs 

 Use differential equations 
to model simple harmonic 
motion 

 Use differential equations 
to model damped and 
forced oscillations 

 Model real-life situations 
with coupled FODEs 
 

 Use de Moivre’s theorem 
to find sums of series 
 

 Recap of all Y12 & Y13 
topics 
 

 
 
 

 Study leave 

Knowledge/ skills 
to be gained 
 

Students: 
- Use Cartesian and vector form of 

equations of straight lines 
- Use Cartesian and vector form of 

equations of planes 
- Understand and use scalar product of 

vectors 
- Calculate angles between lines, lines 

& planes and planes 
- Find intersections of lines, lines and 

planes and planes 
- Find distances between points and 

lines or planes or between lines. 
- Understand and determine the 

arrangement of three planes 
 

- Oblique impact of smooth elastic 
spheres and a smooth sphere with a 
fixed surface. Loss of kinetic energy 
due to impact. 

- Successive oblique impacts of a 
sphere with smooth plane surfaces. 
 

- Find and use an integrating factor to 
solve differential equations of form 
dy/dx + P(x)y = Q(x) and recognise 
when it is appropriate to do so. 
 

Students: 
- Understand de Moivre’s theorem and 

use it to find multiple angle formulae 
and sums of series. 

- Know and use the definition 
 eiθ = cos θ + i sin θ and 
the form z = reiθ. 
 

- Understand and use polar 
coordinates and be able to convert 
between polar and Cartesian 
coordinates. 

- Sketch curves with r given as a 
function of θ, including use of 
trigonometric functions. 

- Find the area enclosed by a polar 
curve. 

Students 
- Find both general and particular 

solutions to differential equations. 
- Solve differential equations of form y''+ 

ay'+ by = 0, where a and b are 
constants, by using the auxiliary 
equation. 

- Solve differential equations of form y''+ 
ay'+ by = f(x), where a and b are 
constants, by solving the homogeneous 
case and adding a particular integral to 
the complementary function (in cases 
where f(x) is a polynomial, exponential 
or trigonometric function). 

- Understand and use the relationship 
between the cases when the 
discriminant of the auxiliary equation is 
positive, zero and negative and the 
form of solution of the differential 
equation. 

Students 
- Use differential equations in 

modelling in kinematics and in 
other contexts. 

- Solve the equation for simple 
harmonic motion x ̈=-ω^2 x 
and relate the solution to the 
motion. 

- Model damped oscillations 
using second order differential 
equations and interpret their 
solutions.  

- Analyse and interpret models 
of situations with one 
independent variable and two 
dependent variables as a pair 
of coupled first order 
simultaneous equations and be 
able to solve them, for 
example predator-prey 
models. 
 

- Use sums of geometric series 
in context of complex numbers 

 

Students 
- Revise all content 
 

Students 
- Sit examinations 

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

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

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

External examinations. 
 
 

  



Curriculum Overview Plan for KS5 Further Y13 Core and FM1 
Links with 
prior/subsequent 
learning 

 
KS5 Maths Y12 

 Trigonometric identities 
 
KS5 Maths Y13 

 Differential equations – pre-teach 
separation of variables 

 
KS5 Further Y12 Spring term 2 

 Vectors 
 
 

 
KS5 Maths Y12 

 Coordinate geometry 

 Curve sketching 

 Trigonometric identities 
 
KS5 Maths Y13 

 Integration 

 Trigonometric identities 
 

KS5 Further Y12 

 Complex Numbers 1-3 
 
 
 

 
KS5 Maths Y12 

 Trigonometric identities 
 
KS5 Maths Y13 

 Differentiation 

 Integration 

 Trigonometric identities 
 

 

 
KS5 Maths Y12 

 Trigonometric identities 
 
KS5 Maths Y13 

 Differentiation 

 Integration 

 Trigonometric identities 

 Series 
 

KS5 Further Y12 

 Complex Numbers 1-3 
 
KS5 Further Y13 

 First Order Differential 
Equations 

 Second Order Differential 
Equations 

 

 
All content taught 

 
All content taught 

Literacy/numeracy 
skills 
 

Vector, scalar, magnitude, modulus, 
direction, vector quantity, scalar quantity, 
displacement vector, zero vector, unit 
vector, base vector, component, equal 
vectors, localised vector, free vector, 
resultant, triangle law, parallelogram law, 
position vector, vector equation, 
Cartesian equation, scalar product, dot 
product, collinear, skew, concurrent, 
direction ratio, perpendicular, 
Pythagoras’ Theorem. 
 
Impact, momentum, impulse, magnitude, 
direction, sphere, equal radii, collision, 
oblique, smooth, coefficient of 
restitution, Newton’s (experimental) law 
of restitution, rebound, conservation, 
perfectly elastic, inelastic, vector, 
component, parallel, perpendicular, 
normal, line of centres, deflection, scalar 
product, kinetic energy. 
 
Integrating, factor, differential, equation, 
order, general, particular. 

Conjugate, real part, imaginary part, 
complex conjugate, nth root, distinct root, 
discriminant, Argand diagram, Cartesian 
coordinates, vector, magnitude, modulus, 
argument, principal argument, radians, 
modulus-argument form, polynomial, 
coefficient, quadratic, quartic, cubic, de 
Moivre, unity, exponential, multiple angle 
 
Polar, Cartesian, coordinates, convert, 
parallel, point, enclosed, area 

Integrating, factor, complementary, 
function, differential, equation, order, 
auxiliary, discriminant, general, particular. 

Integrating, factor, complementary, 
function, differential, equation, 
order, auxiliary, discriminant, 
general, particular. 
 
Conjugate, real part, imaginary 
part, complex conjugate, nth root, 
distinct root, discriminant, Argand 
diagram, Cartesian coordinates, 
vector, magnitude, modulus, 
argument, principal argument, 
radians, modulus-argument form, 
polynomial, coefficient, quadratic, 
quartic, cubic, de Moivre, unity, 
exponential, multiple angle 
 
 

  

 


