A-Level Further Mathematics Key Definitions

Further Maths is marked on precise statement more than any other paper: an eigenvector without its
etgenvalue, a proof without its inductive assumption, a series without its interval of validity. These are the

terms whose imprecision costs whole questions.

Matrices and linear algebra

Determinant — a scalar computed from a square matrix; it is zero exactly when the matrix is
singular and has no inverse

Singular matrix — a square matrix with zero determinant, which therefore has no inverse and
maps space onto a lower dimension

Eigenvalue — a scalar A for which Ax = Ax has a non-zero solution

Eigenvector — a non-zero vector whose direction is unchanged by the transformation, scaled by
its eigenvalue

Invariant line — a line mapped onto itself by a transformation; a line of invariant POINTS is
the stronger condition that each point is fixed

Diagonalisation — writing A as PDP~! with D diagonal, which makes powers of A easy to compute

Complex numbers

Argand diagram — the plane in which a complex number is plotted with real part on the horizontal
and imaginary part on the vertical axis

Modulus - the distance of a complex number from the origin

Argument — the angle from the positive real axis to the number, conventionally in the interval (—,
7]

De Moivre’s theorem — (cos 0 + isin §)™ = cos nf + i sin nf, the basis for finding roots and

expanding powers

Root of unity — a solution of z” = 1; the n roots are equally spaced around the unit circle

Series, proof and calculus

Proof by induction — proving a base case, ASSUMING the statement for n = k, and deducing
it for n = k 4+ 1; the assumption must be stated explicitly

Method of differences — summing a series by writing each term as a difference so that intermediate
terms cancel

Maclaurin series — a Taylor series about zero; its interval of validity must be stated when
asked
Reduction formula — a relation expressing an integral in terms of a simpler one of the same

family, applied repeatedly
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Hyperbolic function — cosh x = %%(e® + e7%) and sinh x = %(e® — e™%), satisfying cosh?x —
sinh?x = 1

Further mechanics and statistics

Impulse-momentum principle — the impulse of a force equals the change in momentum
it produces

Coefficient of restitution — the ratio of separation speed to approach speed along the line of
impact; 1 is perfectly elastic and 0 perfectly inelastic

Centre of mass — the point at which the whole mass of a body may be considered to act

Continuous random variable — a variable taking any value in an interval, whose proba-
bilities are areas under a density function

Probability density function — a non-negative function whose total area is 1, and whose
area over an interval gives the probability of falling in it

Null hypothesis — the statement assumed true for the purpose of a test, rejected only when the
evidence against it is sufficiently strong
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