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A-Level Further Mathematics - Vocabulary in context
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Further Pure Mathematics
/'f3:83 pjus maedi'maetiks/

roots /ruts/

coeflicients /ksor'fonts/

* substitution / sabstr'tjuzfn/

rational function /refenl 'fagkfn/

oblique asymptote
/a'blizk 'eestmptaot/

method of differences

/'mefad vv 'difransiz/

convergent /ken'va:dzent/

sum to inﬁnity /sam to m'finti/

matrix /'mertriks/

zero matrix /'z1orav 'meitriks/

identity matrix
/ar'dentrti 'mertriks/

Further Pure Mathematics covers complex
numbers, matrices and proof.

The roots are where the graph crosses the x-axis.
X

In 4x?> — 7x + 1, the coefficients are 4, —7 and 1.
4x2 — 7x + 1 4, =7 1

Use the substitution x = t + 2 to rewrite the
equation.
XxX=t-4+ 2

A rational function is one polynomial divided by
another.

y = x + 3 + 1/x has the oblique asymptote y = x
+ 3.
y=x+3+1/x y=x+3

The method of differences cancels most terms in a
sum.

The series 1 + %4 4+ %4 + ... is convergent: it adds up
to 2.
1+%+ 4+ .. 2

The sum to infinity of 1 + % + % + .. is 2.

1+% 4+ YU+ .. 2

Put each day’s sales in one row of the matrix.

Every entry of a zero matrix is 0.
0

The identity matrix I has 1s on the diagonal and Os
elsewhere.
I 1 0
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[] determinant /dr'tsmment/

® singular matrix
/'smgjols 'mertriks/

— . . o
U Inverse matrix /m'vas 'mertriks/

oo geometric transformation

/,d3i:o0' metrik treensfo:' meifn/

* invariant points

/in'veariant points/
— invariant lines /m'vesriant lamz/

@ polar coordinates
/'pavls kav'o:dmats/

<+ Cartesian coordinates

/ka:'ti:zian kev'o:dmats/

R

polar curves /psols kavz/

D plane /plem/

X vector product /vekts'prodakt/

/' vectors /'vektoz/

ng skew lines /skju: lainz/

A nonzero determinant means a square matrix has
an inverse.

A singular matrix has determinant 0 and no inverse.
0

A matrix times its inverse matrix gives the identity
matrix.

A rotation is a geometric transformation.

Invariant points stay in the same place after the
transformation.

Invariant lines map onto themselves.

Use polar coordinates to give position as distance
and angle.

Cartesian coordinates use x and y.
X ¥y

Polar curves use distance r and angle 6.
r 0

A plane is a flat surface that goes on forever.

The vector product of two vectors is at right angles
to both.

Vectors have size and direction.

Skew lines do not meet and are not parallel.
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mathematical induction
/ maedr'meetikl m'dakfn/

conjecture /ken'dzektfo/

inductive pI‘OOf /m'daktrv pru:f/

symmetric functions

/st'metrik 'fagkfnz/

discriminant /di'skrimimant/

turning points /‘tsnmy pomnts/

partial fractions /pafl'frekfnz/

rotation /rov'tern/

reflection /rr'flekfn/

enlargement /en'la:dsmont/

stretch /stret/

shear /fis/

quartic equation
/'kwaortik 1'kwerzn/

Mathematical induction proves a rule for every
positive whole number.

A conjecture is a guess that still needs a proof.

An inductive proof shows the first case works and
each case leads to the next.

a + B and af are symmetric functions of the roots.

at+p  af

A positive discriminant gives two distinct real roots.

The curve has two turning points: a peak and a
valley.

Use partial fractions to split 1/[s(s+1)] into 1/s
minus 1/(s+1).
1/[s(s+1)] 1/s 1/(s+1)
A rotation turns a shape around a point.
A reflection in the x-axis turns (2, 3) into (2, —3).

X (2,3) (2, -3)

An enlargement makes a shape bigger or smaller.

A stretch makes a shape longer in one direction.

A shear slides points sideways, more the further they
are from a fixed line.

x* — 1 = 0 is a quartic equation with four roots.
4
x*—1=0
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%2 polynomial /polineoml/

<>

vertical asymptote
/'vaitikl 'esimptaot/

denominator /dinommerts/

quotient /'kwaofant/

remainder /ri'meinda/

summation /sa'mein/

telescope /‘teliskoop/

minor /'mams/

cofactor /kevfekts/

rotational symmetry

/rav'terfonl 'stmatri/

pole /pavl/

initial line /rnfllam/

cardioid /kadiod/

3x? + 2x — 1 is a polynomial.
3x2 +2x — 1

The line x = 0 is a vertical asymptote of y = 1/x.
x=0 y=1/

The denominator is the bottom of a fraction.

When you divide 12 by 3, the quotient is 4.
12 3 4

14 divided by 5 leaves a remainder of 4.
14 5 4

The summation of 1, 2 and 3 is 6.
1.2 3 6

The middle terms telescope, leaving only the first
and last.
To find a minor, cross out one row and one column.
A cofactor is a minor with a + or — sign.

_|_ —

A square has rotational symmetry of order 4.
4

The pole is the centre point in polar coordinates.

Angles in polar coordinates start from the initial line.

A cardioid is a heart-shaped curve.

A sector is a slice of a circle, like a piece of pizza.

@ sector /'sekto/
T

normal vector /mnoml'vekts/ A normal vector is at right angles to the plane.
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+ perpendicular /pspen'dikjols/
Ay

oo parallelogram / peera'lelagreem/

['] anti-commutative

/ eentika'mju:tativ/
* scalar product /'skeis 'prodakt/

/r unit normal /'jumntt 'norml/

I«

foot of a perpendicular
/fot ava ,p3:pan'dikjula/

<|> common perpendicular
/'koman p3:pan'dikjola/

+ positive integer /poztv 'mtidze/
base case /berskers/

gg inductive step /mn'daktrv step/

-~ divisible /di'vizibl/

Qg inductive hypothesis
/m'daktrv har'pofasts/

* factorial /fek'torisl/

The wall is perpendicular to the floor.

A parallelogram has two pairs of parallel sides.

The vector product is anti-commutative: a x b =
—(b x a).
axb=—(bxa)

The scalar product of perpendicular vectors is zero.

A unit normal has length 1 and is at right angles to
the plane.
1

The foot of a perpendicular is where the shortest
line meets the plane.

The common perpendicular meets both skew lines
at right angles.

The proof works for every positive integer n.
n

For this sequence, prove n = 1 as the base case.
n=1

The inductive step proves the next case from the
current case.

Show that 5™ — 1 is divisible by 4.
5" —1 4

The inductive hypothesis assumes the rule is true
for n = k.
n=k

The factorial of 4is 4 x 3 x 2 x 1 = 24.
4 4 x3x2x1=24
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