
Curriculum Overview Plan for KS5 Further Y12 Core and Decision 
 Autumn 1 Autumn 2 Spring 1 Spring 2 Summer 1 Summer 2 

 
Topic 

 
Matrices 1 
Algorithms & Graph Theory 1 

 
Matrices 2 
Algorithms on Graphs 1 

 
Series & Proof 
Linear Programming 

 
Calculus 
Critical Path Analysis 1 

 
Revision & Examinations 

 
Series 2 
Algorithms on Graphs 2 
 

Learning objectives  Introduce matrices and 
vocabulary 

 Multiplication of matrices 

 Determinants 

 Inverse matrices 

 Solving systems of equations via 
matrices 
 

 Use and understand algorithms 
given in words 

 Use flow charts describing 
algorithms 

 Understand and use bubble and 
quick sort algorithms 

 Understand and use bin packing 
algorithms 

 Determine order of an algorithm 
 

 Representing linear 
transformations via matrices 

 Use matrices for reflections, 
rotations, enlargements and 
stretches 

 Find invariant points and lines 
under transformations 

 Use inverse matrices to reverse 
transformations 
 

 Know the vocabulary of graphs 
and networks and use them to 
create models 

 Represent graphs using matrices 

 Know Prim’s, Kruskal’s, Dijkstra’s 
& Rote Inspection algorithms 

 

 Use standard results for 
summation of series 

 Evaluate and simplify linear, 
quadratic and cubic series by 
rearrangement 

 Understand the principle of proof 
by induction 

 Use proof by induction for 
statements relating to sums of 
series, divisibility, recurrence 
relations and matrices 
 

 Formulate a problem as a linear 
programming problem 

 Use graphical techniques to 
illustrate and solve two-variable 
problems 

 Find integer soluions 
 

 Calculate volumes of 
revolution around each 
axis 

 Find composite volumes 
by addition and 
subtraction 

 Modelling using volumes 
of revolution 
 

 Activity networks & 
precedence tables 
including dummy activities 

 Find early and late event 
times 

 Identify critical activities 
and paths 

 Find activity floats 

 Create and use Gantt 
charts 

 

 Revision of Y12 (AS) 
content 

 
 

 
 
 

 Understand and use the 
method of differences to 
sum finite series 
 

 Route Inspection for more 
complex networks 
 

 Understand and use the 
Planarity algorithm 
 

 Understand and use 
Floyd’s algorithm 
 

 

Knowledge/ skills 
to be gained 
 

Students: 
- Add, subtract and multiply 

conformable matrices. 
- Multiply a matrix by a scalar. 
- Understand and use zero and identity 

matrices. 
- Calculate determinants of 2×2 and 

3×3 matrices and interpret as scale 
factors, including the effect on 
orientation. 

- Understand and use singular and 
non-singular matrices. 

- Properties of inverse matrices. 
- Calculate and use the inverse of non-

singular 2×2 matrices and 3×3 
matrices. 

- Solve three linear simultaneous 
equations in three variables by use of 
the inverse matrix. 
 

- The general ideas of algorithms and 
the implementation of an algorithm 
given by a flow chart or text. 

- Bin packing, bubble sort and quick 
sort. 

- Use of the order of the nodes to 
determine whether a graph is 
Eulerian, semi-Eulerian or neither. 
 

Students: 
- Use matrices to represent linear 

transformations in 2D. 
- Successive transformations. 
- Single transformations in 3D. 
- Find invariant points and lines for a 

linear transformation. 
- Interpret geometrically the solution 

and failure of solution of three 
simultaneous linear equations. 
 

- know the meaning of the vocabulary 
used in graph theory 

- be familiar with different types of 
graph 

- understand graphs represented in 
matrix form; 

- be familiar with k notation; 
- know the definition of a tree; 
- be able to determine if a graph is 

Eulerian, semi-Eulerian or neither, 
and find Eulerian cycles. 

- The minimum spanning tree problem. 
Prim’s and Kruskal’s algorithm. 

- Dijkstra’s for finding the shortest 
path. 

- Algorithm for finding the shortest 
route around a network, travelling 
along every edge at least once and 
ending at the start vertex (The Route 
Inspection Algorithm) 

Students 
- be able to use sigma notation; 
- understand and use formulae for the 

sums of integers, squares and cubes; 
- be able to use known formulae to sum 

more complex series. 
- be able to obtain a proof for the 

summation of a series, using induction; 
- be able to use proof by induction to 

prove that an expression is divisible by 
a certain integer; 

- be able to use mathematical induction 
to prove general statements involving 
matrix multiplication. 
 

- Formulation of problems as linear 
programs. 

- Graphical solution of two variable 
problems using objective line and 
vertex methods including cases where 
integer solutions are required. 

Students 
- Derive formula for and 

calculate volumes of revolution 
 

- Modelling of a project by an 
activity network, from a 
precedence table. 

- Completion of the precedence 
table for a given activity 
network. 

- Algorithm for finding the 
critical path. Earliest and latest 
event times. Earliest and latest 
start and finish times for 
activities. Identification of 
critical activities and critical 
path(s). 

- Calculation of the total float of 
an activity. Construction of 
Gantt (cascade) charts. 

 

Students 
- Revision of Y12 (AS) content 
 

Students 
- Be able to use the method of 

differences to sum simple 
finite series. 
 

- Be able to use the Route 
Inspection algorithm for 
networks with more than four 
odd nodes 

- Be able to apply the planarity 
algorithm for planar graphs; 

- Be able to determine if a graph 
contains a Hamiltonian cycle. 
 

- Floyd’s algorithm for finding 
the shortest path 

Assessment 
 

No separate induction test for Further 
 

One hour in class assessment of topics 
covered to date. 
 

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

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

Formal end of Y12 / Y13 entrance 
examinations. 
 

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



Curriculum Overview Plan for KS5 Further Y12 Core and Decision 
Teachers assess through revision sheets 
and/or mini assessments. 

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

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

  



Curriculum Overview Plan for KS5 Further Y12 Core and Decision 
Links with 
prior/subsequent 
learning 

 
KS5 Maths Y12 Autumn term 1 

 Vectors in 2D 
 
KS5 Maths Y13 

 Introduce Vectors in 3D 
 

 
KS5 Maths Y12 Autumn term 1 

 Coordinate geometry 
 

 
KS5 Maths Y13 

 Introduce arithmetic & geometric 
series and recurrence relations 

 
GCSE Maths 

 Solve linear inequalities; represent the 
solution set using set notation and on a 
graph  

 
KS5 Maths Y12 

 Definite integrals 
 
 

KS5 Further Y12 

 Algorithms on Graphs 1 

 
KS5 Further Y12 Autumn/Spring 

 All units 
 

 
KS5 Further Y12 

 Algorithms on Graphs 1 

 Series and Proof 
 
KS5 Maths Y13 

 Introduce partial fractions 
 
 
 
 
 

Literacy/numeracy 
skills 
 

Array, dimension, rows, columns, 
elements, scalar, square matrices, 
commutative, associative, identity, 
determinant, inverse, transpose, 
symmetric, zero matrix, minor, cofactor, 
singular, non-singular, simultaneous 
equations. 
 
 

Transformation, rotation, translation, 
reflection, enlargement, linear 
transformation, scale factor, vector, 
position vector, object, image, , three-
dimensional space, line, plane, 
parameter, vector equation, Cartesian 
equation, simultaneous equations, 
invariant point, invariant line. 
 
Minimum spanning tree, Kruskal’s 
algorithm, Prim’s algorithm, network, 
distance matrix, Dijkstra’s algorithm, 
working values, final values, directed 
network, source vertex, destination 
vertex. Traversable, odd valency, Eulerian, 
Semi-Eulerian, minimum weight. 
 
 

Sigma notation, series, sum, arithmetic 
series, geometric series, binomial series, 
integer, natural numbers,  
 
Mathematical induction, general statement, 
basis, assumption, inductive, conclusion, 
integer, summation, divisible, matrix. 
 
Decision variables, constraints, objective 
function, feasible solution, feasible region, 
optimal solution. 

Rotation, solid of revolution, 
volume of revolution, bounded 
area, arc, cubic units, parameter, 
Cartesian equation. 
 
Activities, events, precedence 
table, activity networks, source 
node, sink node, dummies, earliest 
event times, latest event times, 
critical path, critical activities, total 
float, Gantt (cascade) chart, lower 
bound. 

 Series, sigma, differences, sum, 
term, general term, partial fraction. 
 
Traversable, odd valency, Eulerian, 
Semi-Eulerian, minimum weight. 
 
Minimum spanning tree, Kruskal’s 
algorithm, Prim’s algorithm, 
network, distance matrix, Dijkstra’s 
algorithm, working values, final 
values, directed network, source 
vertex, destination vertex, distance 
table, sequence table, Floyd’s 
algorithm. 
 

 


