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

hyperbolic functions
/ haipa'bolik 'fagkfnz/

inverse hyperbolic

functions /m'vss hape'bolik 'fagkfnz/

logarithmic form
/loga'rifmik form/

matrix equation

/'mertriks 1'kwerzn/

characteristic equation
/ keerikta'ristik 'kweizn/

eigenvalues /'aigenveaelju:z/

eigenvector /agsnvekto/

diagonal matrix
/dar'zgenl 'meitriks/

Maclaurin’s series

/moa'klo:rmz 'stori:z/

Further Pure Mathematics covers complex
numbers, matrices and proof.

sinh x and cosh x are hyperbolic functions.

sinh x cosh x

arsinh x is one of the inverse hyperbolic functions.
arsinh x

Write y = €” in logarithmic form: x =In y.

y =e" x=Iny

The system can be written as the matrix equation
Ax =D.
Ax=D

The roots of the characteristic equation show how
the system behaves.

The eigenvalues of a matrix show how much it
stretches its eigenvectors.

The matrix scales an eigenvector without changing
its line.

A diagonal matrix has zeros everywhere except the
main diagonal.

Maclaurin’s series writes e as 1 + x + x2/2! + ..
e” 1+ x+x2/2! + ..

L completing the square Use completing the square to read a quadratic’s
/kam'plizty 3 skwea/ turning point.
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( ’ surface area of revolution

©)

reduction formula
/r1'dakfn 'formjola/

arc length /aklens/

/'s3:fis 'earta v reva'luifn/

Riemann sum /‘rimsnsam/

complex number
/'’kompleks 'namba/

De Moivre’s theorem

/da 'mo1vaz '@1arem/

roots of unity /ru:ts v ‘juniti/

integrating factor
/'mtigrertiy 'feekta/

general solution
/'dzenaral sa'lu:fn/

complementary function
/ kompli'mentari 'fankfn/

particular integral
/pa'tikjols 'mtigral/

particular solution
/pa'tikjols sa'luzfn/

A reduction formula links one integral to a simpler
one.

Measure the arc length along the curved edge.

The surface area of revolution is found when a
curve spins round an axis.

A Riemann sum adds the areas of thin rectangles
under a curve.

The complex number 4 + 3j has a real part of 4.
4 + 3j 4

De Moivre’s theorem says (cos 6 + i sin 0)" = cos
nf + i sin nf.
(cos 8 + isin )™ = cos nf + i sin nf

The fourth roots of unity are 1, i, —1 and —i.
1, i, =1 —i

Multiply by the integrating factor to solve the
equation.

The general solution includes the constant c.
¢

The complementary function solves the equation
with zero on the right.

The particular integral fits the right-hand side of
the equation.

Use the starting value to find ¢ and get the
particular solution.
c
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separable variables
/'separabl 'veariablz/

auxiliary equation

/ok'stliari 1'kwerzn/

catenary /ke'tinori/

exponential /ekspo'nenfl/

reciprocal /r1'siprakl/

identity /ar'dentrti/

domain /de'mem/

range /remds/

even function /iven 'fagkfon/

odd function /nd'fagkfen/

asymptote /asmptoot/

inverse function /m'vss 'fankfn/

principal branch
/'prinsapl bra:ntf/

With separable variables, put all the y terms on
one side and the x terms on the other.

y X

The zero row means symmetric roots; solve the
auxiliary equation.

A hanging chain makes the shape of a catenary.

27 is an exponential function.
2(13

The reciprocal of 4 is 1/4.
4 1/4

2(x + 1) = 2x + 2 is an identity: it is true for every
X.
2x+ 1) =2x + 2 X

Leave zero out of the domain when x is on the
bottom of a fraction.
b'e

The range of f(x) = x? is all values greater than or
equal to zero.

f(x) = x?

x? is an even function: f(—x) = f(x).

x2 f(—x) = f(x)

x3 is an odd function: f(—x) = —f(x).

x3 f(—x) = —f(x)

The graph of y = e® has a horizontal asymptote at y
=0.

y = ew y = 0

The inverse function undoes the original function.

arcosh x uses the principal branch, so its output is
never negative.
arcosh x
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diagonalisation /dar,egenalai'zerfn/

scalar /skeis/

stretch /stret/

non-singular /non'sigjola/

singular /smgjols/

consistent /ken'sistant/

inconsistent /,inkan'sistant/

linearly independent
/'liniali mndr'pendant/

Cayley—Hamilton theorem

/'keili 'heemilton 'O1aram/

polynomial /,poli'nasmial/

differentiation /difsrenfiern/

hyperbolic /haps'bolik/

coefficient /keor'fifont/

interval of convergence

/'mtavl pv ken'va:dzens/

Diagonalisation writes a matrix as PDP~!, with D
diagonal.
PDP! D

Mass is a scalar because it has no direction.

A stretch makes a shape longer in one direction.

A non-singular matrix has an inverse.

A singular matrix has no matrix inverse.

A consistent system has at least one solution.

An inconsistent system has no solution.

Linearly independent vectors do not point along
each other.

The Cayley—Hamilton theorem says a matrix
satisfies its own characteristic equation.

3x%? + 2x — 1 is a polynomial.
3x2 4+ 2x — 1

Differentiation finds how a function changes at each
input.

The hyperbolic functions sinh and cosh are built
from e”.

Ui

sinh cosh e

The number in front of the letter is the coefficient.

The interval of convergence lists all x where the
series converges.
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pr diverge /dar'va:dz/

Co chain rule /tfemn ru:l/

1

implicit /im'plisit/

second derivative
/'sekand di'rivativ/

parametric /pero'metrik/

antiderivative / @ntidi' rivatv/

I o n 9

standard form /'stzendsd fo:m/

substitution /sabst:'tjusgn/

0&

trigonometric / trigenav' metrik/

4 &

surd /ss:d/

polar form /'pavls fom/

@

®

argument /agjument/
[] modulus /modjolss/

$ imaginary part /i'madzmeripa:t/

Outside the interval, the series can diverge.

Use the chain rule for a function inside another
function.

x? + y2 = 9 is an implicit equation.
2 +y2=9

The second derivative tells us how the gradient
changes.

x = cos t, y = sin t is a parametric form of a circle.
x =cost,y=sint

Check an antiderivative by differentiating it.

Write large numbers in standard form using powers
of ten.

Use the substitution x = t + 2 to rewrite the
equation.
x=1t-4+ 2

sin x and cos x are trigonometric functions.
sin x  cosx

A surd such as /5 is a root that cannot be simplified
to a whole number.

/5

In polar form, a complex number uses its length and
angle.

A positive real complex number has argument zero.

The modulus of 4 + 3j is 5.
4 + 3j 5

In 3 + 4i, the imaginary part is 4.
3+ 4 4
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unit circle /'junit 's3:kl/

mathematical induction
/ maefr'meetikl m'dakfn/

primitive root of unity

/'primitiv ru:t av jumniti/

geometric series

/ dzi:av'metrik 'siari:z/

binomial expansion

/bar'navmral ek'spaenfn/

differential equation
/ difa'ren(l r'kwerzn/

boundary condition
/'baondari kan'difn/

initial condition /rnilken'din/

function /'fankfn/

first-order linear equation

/ faist 'o:da 'linia r'kwerzn/

resonance /'rezonsns/

transient /‘trensont/

amplitude /'@emplitju:d/

A unit circle has a radius of one.

Mathematical induction proves a rule for every
positive whole number.

The powers of a primitive root of unity give all the
other roots.

1+ 2+ 4 + 8is a geometric series.
1+24+4+8

The binomial expansion writes (1 + x)3 as 1 + 3x
+ 3x? + x5

(1+x)3 1+ 3x+3x? +x3

A differential equation links a quantity and its rate
of change.

The boundary condition is that the fixed end does
not move.

The initial condition states the capacitor’s starting
voltage.

A function returns a value.

y' + 2y = x is a first-order linear equation.
vy 4+ 2y =x

Resonance makes the swing go very high.

The transient part of the solution dies away over
time.

Loud sounds have a large amplitude.
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@ phase lag /feizlzeg/ The output has a phase lag: it peaks later than the
input.
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