A Level Further Mathematics
Vocabulary

Tier 2 vocabulary: general academic language used across topics (e.g. justify, derive, interpret).
Tier 3 vocabulary: subject-specific technical terms for each topic.
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Core Pure Mathematics

Tier 2 Vocabulary (General Academic)

Word

Use in this Section

Derive

Obtaining a result or formula from other known facts

Prove

Showing something is true using a complete logical argument

Prove by induction

Establishing a general result by proving a base case and an inductive
step

Justify Giving a mathematical reason to support a method or answer
Deduce Working out a new result from previously established facts
Interpret Reading meaning from a diagram, matrix or set of values
Represent Showing a value or relationship visually, e.g. on an Argand diagram

Tier 3 Vocabulary (Subject Specific)

Complex Numbers

Tier 3 Term

Definition / Notes

Imaginary number

A number of the form bi, where i2 = -1

Complex number

A number of the form a + bi, combining real and imaginary parts

Real part

The a term in a complex number a + bi

Imaginary part

The b term in a complex number a + bi

Complex conjugate

A complex number with the sign of the imaginary part reversed

Modulus

The distance of a complex number from the origin

Argument

The angle a complex number makes with the positive real axis

Modulus-argument form

A complex number written as r(cos6 + isin8)

Argand Diagrams

Tier 3 Term

Definition / Notes

Argand diagram A diagram plotting complex numbers, real part against imaginary part
Locus A path or region of points satisfying a rule (singular)
Loci Plural of locus
Equidistant The same distance from two or more points
Series

Tier 3 Term

Definition / Notes

Method of differences

Summing a series by cancelling terms that telescope

Sigma notation

Notation (Z) used to represent the sum of a sequence

Standard result

A known formula for the sum of powers of natural numbers

Roots of Polynomials
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Tier 3 Term

Root

Definition / Notes

A solution to a polynomial equation

Sum of roots

The total of all roots, related to a polynomial's coefficients

Product of roots

The product of all roots, related to a polynomial's coefficients

Transformation of roots

Finding a new equation whose roots relate to the original by a rule

Volumes of Revolution

Tier 3 Term

Volume of revolution

Definition / Notes

The volume formed by rotating a curve about an axis

Solid of revolution

The 3D solid generated by rotating a 2D region

Matrices

Tier 3 Term

Matrix

Definition / Notes

A rectangular array of numbers arranged in rows and columns

Determinant

A scalar value calculated from a square matrix

Inverse matrix

A matrix that, multiplied by the original, gives the identity matrix

Identity matrix

A matrix that leaves another matrix unchanged under multiplication

Singular matrix

A matrix with a determinant of zero, with no inverse

Invariant point

A point unchanged by a transformation

Invariant line

A line mapped onto itself by a transformation

Linear Transformations

Tier 3 Term

Linear transformation

Definition / Notes

A transformation represented by matrix multiplication

Composite
transformation

Two or more transformations applied in sequence

Enlargement

A transformation changing a shape's size from a fixed point
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Tier 3 Term

Scalar product

Definition / Notes

A method multiplying two vectors to give a scalar value

Vector equation of a line

An equation describing a line using a point and direction vector

Vector equation of a
plane

An equation describing a plane using a point and normal vector

Normal vector

A vector perpendicular to a plane

Skew lines

Lines in 3D that do not meet and are not parallel

Polar Coordinates

Tier 3 Term

Polar coordinates

Definition / Notes

A coordinate system using a distance and angle from a fixed point

Pole

The fixed reference point in a polar coordinate system
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Tier 3 Term Definition / Notes
Initial line The reference direction from which angles are measured
Polar curve A curve defined by an equation in polar coordinates

Hyperbolic Functions

Tier 3 Term Definition / Notes

Hyperbolic function A function such as sinh, cosh or tanh, related to the hyperbola

Inverse hyperbolic

- The inverse of sinh, cosh or tanh, e.g. arsinh
function

Differential Equations

Tier 3 Term Definition / Notes

Differential equation An equation involving derivatives of a function

First order differential

: An equation involving only the first derivative
equation

Second order

differential equation An equation involving a second derivative

General solution A solution containing arbitrary constants

Particular solution A specific solution satisfying given boundary conditions

Complementary function | The general solution to the homogeneous version of an equation

A specific solution matching the non-homogeneous part of an

Particular integral .
equation
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Further Mechanics

Tier 2 Vocabulary (General Academic)

Word Use in this Section

Model Representing a real physical situation using mathematics
Derive Obtaining an equation of motion from known physical laws
Justify Giving a reason for a modelling assumption or answer
Interpret Reading meaning from a graph, diagram or vector equation

Tier 3 Vocabulary (Subject Specific)

Momentum and Impulse

Tier 3 Term

Definition / Notes

Momentum

The product of an object's mass and velocity

Impulse

The change in momentum, equal to force multiplied by time

Conservation of
momentum

Total momentum is unchanged in a collision with no external force

Elastic Collisions and Impacts

Tier 3 Term

Coefficient of restitution

Definition / Notes

A value (0 to 1) describing how elastic a collision is

Newton's law of
restitution

A rule relating approach and separation speeds using restitution

Perfectly elastic
collision

A collision where kinetic energy is conserved

Direct impact

A collision where objects move along the same line

Oblique impact

A collision where objects move at an angle to each other

Work, Energy and Power

Tier 3 Term

Work done

Definition / Notes

The energy transferred by a force acting over a distance

Kinetic energy

The energy an object has due to its motion

Potential energy

The energy an object has due to its position

Conservation of energy

Total energy remains constant in the absence of external forces

Power

The rate at which work is done

Elastic Strings and Springs

Tier 3 Term

Hooke's law

Definition / Notes

Tension or thrust in a string or spring is proportional to extension

Modulus of elasticity

A constant describing the stiffness of a string or spring

Natural length

The length of a string or spring when under no tension
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Elastic potential energy The energy stored in a stretched or compressed string or spring
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Circular Motion

Tier 3 Term Definition / Notes

Angular speed The rate of change of angle, measured in radians per second

Centripetal acceleration The acceleration directed towards the centre of a circular path

Centripetal force The resultant force directed towards the centre of a circular path

Period The time taken for one complete revolution

Centres of Mass

Centre of mass The point where an object's mass may be considered concentrated
Lamina A flat 2D shape with negligible thickness

Composite body An object made up of two or more simpler shapes

Suspended equilibrium A state where a body hangs freely, centre of mass below the pivot
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Decision Mathematics

Tier 2 Vocabulary (General Academic)

Formulate Constructing a mathematical model or algorithm for a problem
Interpret Reading meaning from a network, table or diagram

Justify Giving a reason a particular algorithm or method was used
Explain Giving a clear account of a method or step in an algorithm

Tier 3 Vocabulary (Subject Specific)

Algorithms
Algorithm A precise sequence of steps used to solve a problem
Bubble sort An algorithm sorting a list by repeatedly swapping adjacent items
Quick sort An algorithm sorting a list using a pivot to partition it
Bin packing An algorithm allocating items into a minimum number of fixed spaces

Graphs and Networks

Vertex (node) A point in a graph or network

Edge (arc) A line connecting two vertices in a graph or network

Weighted graph A graph where each edge has an associated value

Degree of a vertex The number of edges connected to a vertex

Tree A connected graph with no cycles

Spanning tree A tree connecting all vertices of a graph using some of its edges
Minimum spanning tree A spanning tree with the smallest possible total edge weight

Algorithms on Graphs

Tier 3 Term Definition / Notes

An algorithm finding a minimum spanning tree by adding shortest

Kruskal's algorithm
edges

An algorithm finding a minimum spanning tree by growing from a

Prim's algorithm vertex

Dijkstra's algorithm An algorithm finding the shortest path between vertices in a network

Route Inspection and the Travelling Salesman Problem

Tier 3 Term Definition / Notes

Route inspection

problem Finding the shortest route traversing every edge at least once

Odd vertex A vertex with an odd number of edges connected to it
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Hamiltonian cycle A cycle visiting every vertex exactly once

Tier 3 Term Definition / Notes

Travelling salesman
problem

Finding the shortest route visiting every vertex and returning to the
start

Upper bound An estimate that is at least as large as the optimal solution

Lower bound An estimate that is no larger than the optimal solution

Linear Programming

Tier 3 Term Definition / Notes

Decision variable A variable representing a quantity to be determined

Objective function The expression to be maximised or minimised

Constraint An inequality limiting the possible values of decision variables

Feasible region The area on a graph satisfying all constraints

Optimal solution The point in the feasible region giving the best objective value

Critical Path Analysis

Tier 3 Term Definition / Notes

Activity network A diagram showing tasks and their dependencies

Precedence table A table showing which activities must precede others

The longest path through a network, determining the minimum project

Critical path time

The amount of time an activity can be delayed without affecting the

Float (slack) project

Earliest start time The earliest an activity can begin without delaying the project

Latest finish time The latest an activity can finish without delaying the project

Flows in Networks

Flow The amount passing through a network from source to sink
Source The vertex where flow enters a network

Sink The vertex where flow leaves a network

Capacity The maximum flow an edge can carry

Cut A set of edges separating a network into two parts
chftxtiI:r;L;r:lem::]ow-minimum The maximum flow equals the capacity of the minimum cut

Matchings

Tier 3 Term

Definition / Notes

Bipartite graph

A graph whose vertices split into two groups with edges only between
them

Matching

A set of edges pairing vertices with no vertex used twice

Maximum matching

A matching containing the greatest possible number of edges
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Alternating path A path alternating between edges not in and in a matching
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