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Core 1 Chapter 1: Matrices and Transformations   

Know a matrix with 𝑟 rows and 𝑐 columns has order 𝑟 × 𝑐  

Know that equal matrices have the same order and have matching corresponding 
elements  

 

Know a matrix with the same number of rows and columns is a square matrix  

Know the identity matrix is of the form (1 0
0 1

)  

Know a zero matrix is of the form (0 0
0 0

)  

Add and subtract matrices of the same order  

Multiply a matrix by a scalar  

Know two matrices are conformable for multiplication if their orders are of the form 
𝑝 × 𝑞 and 𝑞 × 𝑟 respectively, and be able to multiply conformable matrices 

 

Use a calculator to carry out matrix calculations  

Know that matrix addition and multiplication are associative because 𝑨 + (𝑩 + 𝑪) =
(𝑨 + 𝑩) + 𝑪 and 𝑨(𝑩𝑪)  = (𝑨𝑩)𝑪  

 

Know that matrix addition is commutative because 𝑨 + 𝑩 =  𝑩 +  𝑨, but matrix 
multiplication is not because, in general, 𝑨𝑩 ≠ 𝑩𝑨 

 

Find the matrix associated with a linear transformation in two dimensions: 
• Reflections in the coordinate axes and 𝑦 = ± 𝑥 
• Rotations about the origin 
• Enlargements, centre the origin 
• Stretches parallel to the coordinate axes 
• Shears with the coordinate axes as fixed lines 

 

Find the matrix associated with a linear transformation in three dimensions: 
• Reflection in 𝑥 =  0, 𝑦 =  0 or 𝑧 =  0 
• Rotations through multiples of 90° about the 𝑥, 𝑦 or 𝑧 axes 

 

Know the composite of the transformation represented by 𝑴 followed by the 
transformation represented by 𝑵 is represented by the matrix product 𝑵𝑴 

 

Find the invariant points for a linear transformation using 𝑴 (𝑥
𝑦

) = (𝑥
𝑦

)  

Find the invariant lines for a linear transformation, where the image of every point 
on AB is also on AB  
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Core 1 Chapter 2: Introduction to Complex Numbers  

Understand how complex numbers extend the number system  

Know that complex numbers have the form 𝑧 =  𝑥 +  𝑦𝑖 with 𝑖2 =  −1 where 𝑥 is 
called the real part 𝑅𝑒(𝑧) and 𝑦 is called the imaginary part 𝐼𝑚(𝑧) 

 

Solve quadratic equations with complex roots  

Know that the complex conjugate of 𝑧 = 𝑥 + 𝑦𝑖  is 𝑧∗ = 𝑥 − 𝑦𝑖  

Add and subtract complex numbers by adding or subtracting their real and 
imaginary parts separately  

 

Multiply complex numbers by expanding the brackets then simplify using 𝑖2 =  −1  

Solve problems involving complex numbers by equating real and imaginary parts  

Divide complex numbers by writing as a fraction, multiplying the top and bottom by 
the conjugate of the denominator, then simplifying the answer 

 

Know that complex numbers are equal only if both the real parts and the imaginary 
parts are equal 

 

Represent a complex number 𝑥 + 𝑦𝑖 on an Argand diagram as the point (𝑥, 𝑦)  

Represent addition and subtraction of two complex numbers on an Argand diagram  
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Core 1 Chapter 3: Roots of Polynomials   

Know the relationships between the roots and coefficients of quadratic equations  

Know the relationships between the roots and coefficients of cubic equations  

Know the relationships between the roots and coefficients of quartic equations  

Form new equations whose roots are related to the roots of a given equation by a 
linear transformation 

 

Understand that complex roots of polynomial equations with real coefficients occur in 
conjugate pairs 

 

Solve cubic and quartic equations with complex roots  

Know the shorthand notation and summary formulae for roots of a polynomial of 
degree 𝑛 with roots 𝛼, 𝛽, 𝛾, 𝛿 

 

 

Formulas to Learn 

For a polynomial with coefficients 𝑎, 𝑏, 𝑐 …  and roots 𝛼, 𝛽, 𝛾 etc 

∑ 𝛼 =  −
𝑏

𝑎
  

 

∑ 𝛼𝛽 =
𝑐

𝑎
  

 

∑ 𝛼𝛽𝛾 = −
𝑑

𝑎
  

 

∑ 𝛼𝛽𝛾𝛿 =
𝑒

𝑎
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Core 1 Chapter 4: Sequences and Series   

Know what is meant by a sequence and a series  

Find the sum of a series using standard formulae for ∑ 𝑟, ∑ 𝑟2, ∑ 𝑟3  

Find the sum of a series using the method of differences  

Use proof by induction to prove given results for the sum of a series  

Use proof by induction to prove given results for the nth term of a sequence  

Use proof by induction to prove given results for the nth power of a matrix  

 

Formula Booklet Extract 

 

 

Formulas to Learn 

 

 

Core Ch 1: Matrices & 
Transformations  

Core Ch 2: Complex 
Numbers  

Core Ch 3: Roots of 
Polynomials  

Core Ch 4: Sequences 
& Series  

MwA Ch 2 Graphs & 
Networks  

MwA Ch 3: Network 
Algorithms  

MwA Ch 4: Further 
Network Problems 

Core Ch 5: Complex 
Numbers & Geometry 

Core Ch 6: Matrices & 
Inverses  

Core Ch 7: Vectors & 
3D Space  

MwA Ch 1: 
Algorithms  

MwA Ch 5: Linear 
Programming 

MwA Ch 6: Simplex 
Method  

MwA Ch 7: 
Reformulating as LPs  

Stats Ch 1: Problem 
Solving 

Stats Ch 2: Discrete 
Random Variables 

Stats Ch 3: Discrete 
Probability 

Distributions 

Stats Ch 4: Bivariate 
Data – Correlation  

Stats Ch 5: Bivariate 
Data - Regression  

Stats Ch 6: Chi 
Squared Tests  



Specification: OCR Further Mathematics B (MEI) H645 

 

 

  



Learning Journey: Year 12 Further Maths      Personalised Learning Checklist (PLC):  Year 12 Further Maths

   

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Core 1 Chapter 5: Complex Numbers and Geometry   

Find the modulus of a complex number 𝑧 = 𝑥 + 𝑦𝑖 using |𝑧| =  √𝑥2 + 𝑦2  

Find the principal argument of a complex number using radians, where −𝜋 <  𝜃 <  𝜋  

Express a complex number in modulus-argument form 𝑧 = 𝑟(cos 𝜃 + 𝑖 𝑠𝑖𝑛 𝜃) where 
𝑟 = |𝑧| and 𝜃 = arg 𝑧 – this can also be written (𝑟, 𝜃) 

 

Multiply complex numbers in modulus-argument form using the rules 
|𝑧1𝑧2| = |𝑧1||𝑧2| and arg(𝑧1𝑧2) = arg(𝑧1) + arg (𝑧2) 

 

Divide complex numbers in modulus-argument form using the rules 

|
𝑧1

𝑧2
| =

|𝑧1|

|𝑧2|
 and arg (

𝑧1

𝑧2
) = arg(𝑧1) − arg (𝑧2)   

Represent multiplication and division of two complex numbers on an Argand diagram  

Know that the distance between the points 𝑧1 and 𝑧2 on an Argand diagram is  
|𝑧1 −  𝑧2|  

 

Represent and interpret sets of complex numbers as loci on an Argand diagram: 
• |𝑧 −  𝑎|  =  𝑟 is a circle with centre 𝑎 and radius 𝑟 
• arg(𝑧 −  𝑎) =  𝜃 is a half-line starting at 𝑧 = 𝑎 at an angle 𝜃 to the real axis 
• |𝑧 −  𝑎| =  |𝑧 −  𝑏| is the perpendicular bisector of the points 𝑎 and 𝑏 

 

Represent and interpret regions defined by inequalities based on the above  
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Core 1 Chapter 6: Matrices and their Inverses   

Find the determinant of a 2 × 2 matrix 𝑀 =  (
𝑎 𝑏
𝑐 𝑑

) using det 𝑀 = 𝑎𝑑 − 𝑏𝑐  

Know that the determinant of a 2 × 2 matrix represents the area scale factor of the 
corresponding transformation 

 

Know that the determinant of a 3 × 3 matrix represents the volume scale factor of the 
corresponding transformation 

 

Know that a negative determinant indicates the orientation of the shape has reversed 
under a transformation and a positive determinant indicates the orientation is 
preserved.   

 

Understand that a zero determinant indicates all points are mapped to a line in 2D, 
or a plane in 3D 

 

Know that a singular matrix has a zero determinant and no inverse  

Know that a non-singular matrix has non-zero determinant and the inverse can be 
found 

 

Know that if 𝐴 is non-singular then 𝐴𝐴−1 =  𝐴−1𝐴 = 𝐼  

Know the inverse of a non-singular 2 × 2 matrix 𝑀 =  (
𝑎 𝑏
𝑐 𝑑

) is   

𝑀−1 =  
1

𝑎𝑑−𝑏𝑐
(

𝑑 −𝑏
−𝑐 𝑎

)  
 

Use a calculator to find the determinant and inverse of a 3 × 3 matrix  

Use the product rule for inverse matrices (𝑀𝑁)−1 =  𝑁−1𝑀−1  

Use matrices to solve a pair of linear simultaneous equations in two unknowns  

Use matrices to solve three linear simultaneous equations in three unknowns  

Know that if det 𝑀 = 0 there is no unique solution to the equations, instead having 
no solution or an infinite number of solutions 
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Core 1 Chapter 7: Vectors and 3D Space   

Find the scalar product of two vectors using 𝑎1𝑏1 + 𝑎2𝑏2 or 𝑎1𝑏1 + 𝑎2𝑏2 + 𝑎3𝑏3   

Use the scalar product to find the angle between two vectors using cos 𝜃 =  
𝑎.𝑏

|𝑎||𝑏|
  

Know that two vectors are perpendicular if and only if their scalar product is zero  

Know that the plane with equation 𝑛1𝑥 + 𝑛2𝑦 + 𝑛3𝑧 + 𝑑 = 0 has a normal vector n =

 (
𝑛1
𝑛2
𝑛3

) and goes through a point with position vector 𝒂 where 𝑑 =  −𝒂. 𝒏 
 

Find the equation of a plane in vector form using (𝒓 − 𝒂). 𝒏 − 0 or 𝒓. 𝒏 = 𝒂. 𝒏    

Find the equation of a plane in Cartesian form using 𝒏𝟏𝑥 + 𝒏𝟐𝑦 + 𝒏𝟑𝑧 + 𝑑 = 0  

Find the angle between two planes by finding the angle between their normals  

Know that three distinct planes in three dimensions will be arranged in one of five 
ways: 

• meet at a unique point of intersection 
• three parallel planes 
• two parallel planes that are cut by a third to form two parallel lines 
• a sheaf of planes that intersect in a common line  
• a prism of planes in which each pair of planes meet in a straight line but 

there are no common points of intersection between the three planes 

 

Understand how solving three linear simultaneous equations in three unknowns 
relates to finding the point of intersection of three planes in three dimensions  

 

Formula Sheet Extract 
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Algorithms Chapter 1: Algorithms   

Understand that an algorithm is a finite sequence of operations for carrying out a 
procedure or solving a problem – it must be unambiguous, deterministic and finite 

 

Know the terms finite, initial state (starting values), input, output and variable in the 
context of algorithms 

 

Be able to interpret and apply algorithms presented in a variety of formats  

Be able to repair, develop and adapt given algorithms  

Understand the use of loops, passes, decisions and the idea of an iterative process  

Understand and be able to use the basic idea of algorithmic complexity and be able 
to analyse the complexity of given algorithms 

 

Know that complexity can be used, among other things, to compare algorithms  

Know that for an algorithm with linear complexity, 𝑂(𝑛),  doubling the size will 
increase the approximate run-time by a scale factor of 2 

 

Know that for an algorithm with quadratic complexity, 𝑂(𝑛2), doubling the size will 
increase the approximate run-time by a scale factor of 4 

 

Know that for an algorithm with cubic complexity, 𝑂(𝑛3), doubling the size will 
increase the approximate run-time by a scale factor of 8 

 

Understand that algorithms can sometimes be proved correct or incorrect  

Know that heuristic algorithms usually provide a good/efficient solution, but not 
necessarily the optimal solution 

 

Know and be able to use the quick sort algorithm  

Be able to apply other sorting algorithms which are specified  

Be able to count the number of comparisons and/or swaps needed in particular 
applications of sorting algorithms, and relate this to complexity 

 

Be able to reason about a given sorting algorithm  

Know and be able to use first-fit and first-fit decreasing packing algorithms and full 
bin strategies 

 

Be able to count the number of comparisons needed in particular applications of 
packing algorithms, and relate this to complexity 
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Algorithms Chapter 2: Graphs and Networks   

Understand and be able to use graphs and associated language (node/vertex, 
arc/edge, simple, connected, complete, bipartite, tree, digraph) 

 

Know that a graph is made up of vertices/nodes and edges/arcs which connect 
vertices and represent a relationship between the vertices 

 

Know that a loop is an edge that goes from one vertex back to itself again  

Know that the degree/order of a vertex is the number of edges going into it (so a loop 
contributes two) 

 

Know that a connected graph has every vertex joined directly or indirectly to each of 
the other vertices 

 

Know that a simple graph has no loops and only one edge connecting each pair of 
vertices (no repeated edges) 

 

Know that a tree is a simple, connected graph with the minimum number of edges: a 
tree with 𝑛 vertices has 𝑛 − 1 edges 

 

Know that a complete graph is one in which every pair of vertices is connected by an 
edge so a complete graph on 𝑛 vertices has 1

2
𝑛(𝑛 − 1) edges  

Know that a bipartite graph has vertices in two sets, with edges only allowed to join 
a vertex from one set to a vertex in the other set 

 

Know that a digraph is a directed graph, in which at least one edge has a direction 
(usually indicated by an arrow) 

 

Know that an incidence matrix is a matrix used to represent a graph by showing the 
number of edges connecting each pair of vertices 

 

Know that two graphs are isomorphic if the have the same incidence matrix, showing 
the same connections between vertices  

 

Know that a network is a graph with weighted arcs, which can also be written in a 
table 

 

Use incidence matrices to represent graphs  

Model problems by using graphs  

Model problems by using networks  
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Algorithms Chapter 3: Network Algorithms   

Solve minimum connector problems using Kruskal’s algorithm, where arcs are added 
in increasing order of weight 

 

Solve minimum connector problems from a graph using Prim’s algorithm, where arcs 
are added in order of weight, to those already connected 

 

Solve minimum connector problems from a table using Prim’s algorithm  

Model shortest path problems and solve using Dijkstra’s algorithm  

Know that solutions to minimum connector problems are trees, and state the total 
weight of the tree 

 

Know and use the fact that Kruskal’s, Prim’s and Dijkstra’s algorithms have quadratic 
complexity (in relation to the number of arcs) 
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Algorithms Chapter 4: Further Network Problems   

Model precedence problems with an activity-on-arc network  

Understand dummy activities may be needed to establish a precedence or ensure arcs 
can be uniquely labelled using the events at their ends  

 

Use dummy activities, showing them with a directed, dashed line with zero duration  

Carry out a forward pass to establish the earliest time for each event  

Carry out a backward pass to establish the latest time for each event  

Know that the minimum time to complete a project is the minimum completion time 
and is the length of the longest path 

 

Know that any activity on the longest path is called a critical activity and the path 
is the critical path – any delay on a critical activity will delay the whole project 

 

Interpret outcomes from critical path analysis, including implications for criticality  

Analyse float (total, independent and interfering), resourcing and scheduling  

Draw or interpret a cascade chart to model a problem, using a timescale to show the 
scheduling of activities at their earliest start times 

 

Draw or interpret a resource histogram, showing how many workers are needed at 
each time 

 

Draw a schedule to show which activity each worker is doing at each time  

Model a transmission system as a network flow problem  

Use a single supersource to supply multiple sources or a single supersink to drain all 
the sinks 

 

Specify a cut, which is a partition of the vertices into two sets, one containing the 
source and one containing the sink 

 

State the capacity of a cut, the maximum possible flow across a cut, by adding up 
the values of all the cut arcs that can flow from S to T (arcs from T to S contribute 0) 

 

Know and use maximum flow/minimum cut theorem, which says that the maximum 
flow is equal to the minimum cut 
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Algorithms Chapter 5: Linear Programming   

Formulate a linear programming problem in standard form: in terms of non-negative 
variables as a linear objective function to be maximised subject to linear constraints, 
each of which is less than or equal to a non-negative constant 

 

Use non-negative slack variables to convert an LP in standard form to augmented 
form, with constraints becoming equations 

 

Solve a 2D LP problem graphically  

Know that the feasible region is the set of points which satisfy all the constraints  

Know the vertices of the feasible region are called basis feasible solutions, and that 
two of the variables will be 0 here 

 

Know that variables which are 0 are called non-basic variables and non-zero 
variables are called basic variables 

 

Know that the optimal solution can be found using a profit line or by checking each 
vertex 

 

Recognise when an LP is an integer linear programming problem with integer 
variables 

 

Solve simple 2D integer LP problems graphically and find the solution at a grid point 
within the feasible region 

 

Consider the effect of modifying constraints or the objective function  

Reduce a 3D LP to a 2D LP when one constraint is an equality, and solve graphically  
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Algorithms Chapter 6: Simplex Method   

Formulate a linear programming problem as an initial simplex tableau  

Use a ratio test to choose a pivot and carry out an iteration of the simplex algorithm  

Recognise that an optimal solution has been achieved when there are no negative 
entries in the objective row 

 

Understand the geometrical basis for the simplex method  

Know that a degenerate problem is one where more than one vertex is optimal, and 
simplex will find one of the solutions  

 

Know that if there is a non-basic column with a 0 in the objective row, iterating on a 
pivot from this column will lead to a different solution 

 

Solve problem in non-standard form using a substitution  

Deal with negative variables and minimisation problems  

Understand how to use the two-stage simplex method to deal with greater than 
constraints by using surplus variables and artificial variables 

 

Understand how to use the two-stage simplex method to deal with equality 
constraints, by replacing them with two inequalities, one using ≤ and one using ≥ 

 

Recognise that the artificial variable has been minimised when the right hand side is 
0 

 

Interpret the output from computer software or spreadsheet  
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Algorithms Chapter 7: Reformulating network problems as LPs  

Know that an indicator variable records whether the variable is ‘off’ =  0 or ‘on’ =  1  

Formulate a shortest path problem as a linear programming problem: 
Minimise      ∑  (arc weight x indicator) summed over all arcs 
Subject to     ∑  (indicators from start vertex) = 1 
                  ∑  (indicators to finish vertex) = 1 
                  ∑  (indicators to vertex – indicators from vertex) = 0 
                  for other vertices and each indicator takes the value 0 or 1 

 

Formulate a network flow problem as a linear programming problem: 
Maximise      ∑  (flows from source) 
Subject to     ∑  (flow to vertex – flow from vertex) = 0 
                  for all vertices apart from source and sink 
                  0 ≤ 𝑓𝑙𝑜𝑤 ≤ 𝑐𝑎𝑝𝑎𝑐𝑖𝑡𝑦 for each arc 

 

Formulate a longest path problem as a linear programming problem 
Maximise      ∑  (arc weight x indicator) summed over all arcs 
Subject to     ∑  (indicators from start vertex) = 1 
                  ∑  (indicators to finish vertex) = 1 
                  ∑  (indicators to vertex – indicators from vertex) = 0 
                  ∑  (indicators to vertex) ≤ 1 for other vertices 
                  and each indicator takes the value 0 or 1 

 

Formulate matching problems as linear programming problems 
Maximise      ∑  (indicators) summed over all arcs 
Subject to     ∑  (indicators from vertex) ≤ 1 for each vertex 
                  ∑  (indicators to vertex) ≤ 1 for each vertex 
                  and each indicator takes the value 0 or 1 

 

Formulate allocation problems as linear programming problems 
Minimise      ∑  (arc weight x indicator) summed over all arcs 
Subject to     ∑  (indicators from vertex) ≤ 1 for each ‘out’ vertex 
                  ∑  (indicators to vertex) ≤ 1 for each ‘in’ vertex 
                  and each indicator takes the value 0 or 1 

 

Formulate transportation problems as linear programming problems 
Minimise      ∑  (arc weight x indicator) summed over all arcs 
Subject to     ∑  (indicators from vertex) ≤ availability for each ‘out’ vertex 
                  ∑  (indicators to vertex) ≤ demand for each ‘in’ vertex 
                  and each indicator takes the value 0 or 1 
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Statistics Chapter 1: Problem Solving   

Use the statistics within the problem solving cycle  

Explain why sampling may be necessary in order to obtain information about a 
population, and give desirable features of a sample, including the size of the sample 

 

Know a variety of sampling methods, the situations in which they might be used and 
any problems associated with them 

• Simple random sampling 
• Cluster sampling 
• Opportunity sampling 
• Stratified sampling 
• Quota sampling 
• Self-selected sample 
• Systematic sampling 

 

Explain the advantage of using a random sample when inferring properties of a 
population 

 

Display sample data appropriately  

Calculate and interpret summary measures for sample data  
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Problem Solving Cycle 

Problem specification and analysis 

• What problem are you going to address? 

• What data do you need to collect? 

Information collection 

• How will you collect the data? 

Processing and representation 

• How are you going to process and represent the data? 

Interpretation  

• How will you be able to interpret the data and explain your conclusions?  



Key Terms and Concepts 

Raw data – figures in their original state 

Clean data – deal with outliers, missing data and errors 

Outliers are extreme values – decide if they should be included or excluded (is it genuine?) 

Random variable – a quantity that takes any of a set of values 

Population – set of all individuals you are interested in 

Sample – a subset of the population 

A good sample should produce sample statistics (eg mean), which are in line with the population statistics 

A parent population is described in terms of a parameter (eg the mean) 

Greek letters are used to describe the population parameters, such as 𝜇, 𝜎 etc 

A sampling frame is a representation of items to be sampled, such as a list or grid 

The sampling fraction is the proportion of available items that are sampled 

A census is a 100% sample 

A sample is used to estimate values of a population parameter or to conduct a hypothesis test 

A sampling error is the difference between estimated parameters from the sample and the true value 

Bias is a systematic error, and skews results. A sample size should be big enough to produce reliable data 

Sampling techniques sometimes run the risk of introducing bias into the sample.   
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Statistics Chapter 2: Discrete Random Variables   

Use probability functions, given algebraically or in tables  

Calculate the numerical probabilities for a simple distribution  

Draw and interpret graphs representing probability distributions, usually a vertical 
line chart 

 

Calculate the expectation (mean), 𝐸(𝑋), and understand its meaning 
    𝐸(𝑋) =  𝜇 = ∑ 𝑟𝑃(𝑋 = 𝑟)   
or ∑ 𝑥𝑖𝑝𝑖  

 

Calculate the variance 𝑉𝑎𝑟(𝑋), and understand its meaning 
    𝑉𝑎𝑟(𝑋) =  𝜎2 = 𝐸(𝑋 −  𝜇)2 =  ∑, (𝑟 − 𝜇)2𝑃(𝑋 = 𝑟)  
or 𝐸(𝑋2) − [𝐸(𝑋)]2 =  ∑ 𝑟2𝑃(𝑋 = 𝑟) − [∑ 𝑟𝑃(𝑋 = 𝑟)]2    

 

Use and understand the meaning of the results (where 𝑎, 𝑏 , 𝑐 are constants): 
𝐸(𝑐) = 𝑐  
𝐸(𝑎𝑋) = 𝑎𝐸(𝑋)  
𝐸(𝑎𝑋 +  𝑐)  =  𝑎𝐸(𝑋)  +  𝑐   
𝐸(𝑋 ± 𝑌) = 𝐸(𝑋) ± 𝐸(𝑌)  
𝐸(𝑎𝑋 + 𝑏𝑌) = 𝑎𝐸(𝑋) + 𝑏𝐸(𝑌)  

 

Use and understand the meaning of the results (where 𝑎, 𝑏 , 𝑐 are constants): 
𝑉𝑎𝑟(𝑐) = 0  
𝑉𝑎𝑟(𝑎𝑋) = 𝑎2𝑉𝑎𝑟(𝑋)  
𝑉𝑎𝑟(𝑎𝑋 +  𝑐)  =  𝑎2𝑉𝑎𝑟(𝑋)  

And if 𝑋 and 𝑌 are independent, 
𝑉𝑎𝑟(𝑋 ± 𝑌) = 𝑉𝑎𝑟(𝑋) + 𝑉𝑎𝑟(𝑌)   
𝑉𝑎𝑟(𝑎𝑋 + 𝑏𝑌) = 𝑎2𝑉𝑎𝑟(𝑋) + 𝑏2𝑉𝑎𝑟(𝑌)  

 

Find the mean of any linear combination of random variables and the variance of 
any linear combination of independent random variables 
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Statistics Chapter 3: Discrete Probability Distributions   

Recognise when the binomial distribution is likely to be an appropriate model  

Calculate probabilities using a binomial distribution  

Know and use the mean 𝑛𝑝 and variance 𝑛𝑝𝑞 of a binomial distribution  

Recognise when the Poisson distribution is likely to be an appropriate model  

Calculate probabilities using the Poisson distribution  

Know and be able to use the mean 𝜆 and variance 𝜆 of a Poisson distribution  

Know the sum of independent Poisson distributions is also a Poisson distribution  

Recognise when both the Poisson distribution and the Binomial distribution might be 
appropriate models 

 

Recognise when the discrete uniform distribution is likely to be an appropriate model  

Calculate probabilities using a discrete uniform distribution  

Calculate the mean and variance of any given discrete uniform distribution  

Recognise when the geometric distribution is likely to be an appropriate model   

Calculate probabilities and cumulative probabilities using a geometric distribution  

Know and be able to use the mean and variance of a geometric distribution  
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Statistics Chapter 4: Bivariate Data – Correlation Coefficients   

Understand what bivariate data are and know the conventions for choice of axis for 
variables in a scatter diagram 

 

Use and interpret a scatter diagram, including interpreting a scatter diagram 
produced by software 

 

Calculate Pearson’s product moment correlation coefficient from raw data or 
summary statistics 

 

Know when it is appropriate to carry out a hypothesis test using Pearson’s product 
moment correlation coefficient 

• Both variables must be random 
• The data is drawn from a bivariate normal distribution, indicated by a 

roughly elliptical distribution on the scatter diagram 

 

Carry out hypothesis tests using Pearson’s product moment correlation coefficient 
and tables of critical values or the p-value from software 

 

Use the Pearson’s product moment correlation coefficient as an effect size (a measure 
of the strength of relationship between the variables) 

 

Calculate Spearman’s rank correlation coefficient from raw data or summary 
statistics 

 

Carry out hypothesis tests using Spearman’s rank correlation coefficient and tables of 
critical values or the output from software 

 

Decide whether a test based on 𝑟 or 𝑟𝑠 may be more appropriate, or whether neither 
is appropriate 
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Statistics Chapter 5: Bivariate Data – Regression Lines   

Find the equation of the least squares regression line for a random variable on a non-
random variable, using raw data or summary statistics 

 

Use the regression line as a model to estimate a value of the random variable and 
know when it is appropriate to do so 

 

Be able to calculate and interpret residuals 
For any data pair (𝑥, 𝑦), the predicted value of y is 𝑦̂ = 𝑎 + 𝑏𝑥 ⇒ 𝑟𝑒𝑠𝑖𝑑𝑢𝑎𝑙 𝜖 = 𝑦 −  𝑦̂ 
The sum of residuals =  0 

 

Know that the least squares regression line minimises the sum of squared residuals  

Find the equations of the two least squares regression lines, 𝑦 on 𝑥 and 𝑥 on 𝑦, where 
both variables are random, using raw data or summary statistics 

 

Use either regression line to estimate the expected value of one variable for a given 
value of the other and know when it is appropriate to do so 

 

Know that predicting using a value within the data values is called interpolation and 
is generally reliable, and predicting beyond the data values is extrapolation which is 
generally less reliable 

 

Check how well the model fits the data  

Know the relationship between two regression lines and when to use each one: 
Random on non-random – use 𝑦 on 𝑥 to predict y values 
Random on random – use 𝑦 on 𝑥 to predict 𝑦 values or 𝑥 on 𝑦 to predict 𝑥 values 

 

Judge goodness of fit of a regression line using the coefficient of determination, 𝑟2  
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Statistics Chapter 6: Chi-Squared tests   

Interpret bivariate categorical data in a contingency table  

Understand degrees of freedom, 𝜈  

Apply the chi-squared test to a 𝑚 × 𝑛 contingency table using (𝑚 − 1)(𝑛 − 1) 
degrees of freedom 

 

Know expected frequencies must be at least 5, and classes must be combined where 
necessary to ensure this is the case 

 

Carry out a chi-squared test for goodness of fit of a uniform, binomial, geometric or 
Poisson model  

 

Calculate the degrees of freedom for a goodness of fit test, using 
 𝜈 = 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑐𝑙𝑎𝑠𝑠𝑒𝑠 − 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑒𝑠𝑡𝑖𝑚𝑎𝑡𝑒𝑑 𝑝𝑎𝑟𝑎𝑚𝑒𝑡𝑒𝑟𝑠 − 1 

 

Conclude a hypothesis test by rejecting 𝐻0 if 𝜒2 >critical value or accepting 𝐻0 
if 𝜒2 ≥ critical value 

 

Interpret the results of a chi-squared test using tables of critical values or the output 
from software 
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