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/'f3:8 pjus ,meed1' maetiks/

hyperbolic functions
/ hapa'bolik 'fankfnz/

inverse hyperbolic

functions /m'va:s harpa'bolik 'fankfnz/

logarithmic form
/Inga'ri0mik form/

matrix equation

/'mertriks r'kweizn/

characteristic equation
/ keerikta'ristik 1'kwerzn/

eigenvalues /'aigenveelju:z/

eigenvector /agsnvekto/

diagonal matrix
/dar'zgenl 'mertriks/

Maclaurin’s series

/moa'klo:rinz 'sterizz/

¢ completing the square

/kam'pli:ty da skwea/

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 = e® in logarithmic form: x = In y.
y =e* x=Iny

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

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* 14+ x4+ x2/2! + ..

Use completing the square to read a quadratic’s
turning point.
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reduction formula
/ri'dakfn 'fomjola/

arc length /akleno/

/'s3:f1s 'earta pv reva'luifn/

Riemann sum /'rimen sam/

complex number
/'kompleks 'namba/

De Moivre’s theorem

/da 'morvaz 'Graram/

roots of unity /ruzts ov jumniti/

integrating factor
/'itigrertiy 'feekta/

general solution
/'dzenaral sa'luzfn/

complementary function
/ kpmpli'mentari 'fagkfn/

particular integral
/pa'tikjola 'ntigral/

particular solution
/pa'tikjola 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.
44 3j 4

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

The fourth roots of unity are 1, i, —1 and —i.
1.1, -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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'ﬁz separable variables

/'separabl 'veariablz/

= auxiliary equation

Joikstlrori rkwerzn/
[o catenary /ke'tineri/
%2 exponential /ekspanenfl/
155 reciprocal /ri'siprokl/

= ident lty /ar'dentrti/

domain /da'mein/

Tl, range /remndsz/

[:] even function /'i:ven 'fagkfon/
D odd function /nd 'fankfon/

— asymptote /wesmptoot/

]

inverse function /mn'vas'fankfn/

I

go 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.

2% is an exponential function.
2.’1)

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.
X

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 = e’ 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,egenalar'zerfn/

scalar /skeils/

stretch /stretj/

non-singular /non'smgjols/

singular /smgjvls/

consistent /ken'sistent/

inconsistent /nkan'sistant/

2 linearly independent

/'lmali mdr'pendant/

Cayley—Hamilton theorem

/'keili 'heemiltan 'Ororam/

polynomial /,poli'navmral/

differentiation /difsrenfierfn/

hyperbolic /hapa'bolik/

coefficient /ksvr'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*.
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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969 diverge /dar'va:dz/

Co chain rule /tfen ru:l/

2

implicit /m'plsit/

/'sekand dr'rivativ/

Il o n 3
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surd /s3:d/

@
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[] modulus /'modjsles/

$ imaginary part /'medzmeripa:t/

second derivative

parametric /pero'metrik/

antiderivative / eentidi'rivativ/

standard form /stendad form/

substitution /sabstr'tjufn/

trigonometric / trigenav'metrik/

polar form /'pavle form/

argument /'a:gjuzmant/

Outside the interval, the series can diverge.

Use the chain rule for a function inside another
function.

x2 4+ y? = 9 is an implicit equation.
x2+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.
Xx=t+2

sin x and cos x are trigonometric functions.
sinx  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 4+ 3j 5

In 3 + 4i, the imaginary part is 4.
3+ 4i 4

A-Level Further Mathematics ¢ Further Pure Mathematics 2

® exercises.lol exercises.com.cn

‘Word

Example

@ unit circle /'jumnit 's3:kl/

g° mathematical induction

/ me61'metikl n'dakfn/

@ primitive root of unity

/'primitv ru:t av jumniti/

X geometric series

/ dzizev'metrik 'siari:z/

[ ] binomial expansion

/bar'navmial ek'spaenfn/

J\r differential equation
/. difa'renfl r'kwerzn/

i i boundary condition
/'baondari ken'difn/

D initial condition /i'nifl ken'din/

function /fankfn/

M first-order linear equation

/ fa:st 'o:da 'Tnia r'kwerzn/
[/a\]
Q resonance /'rezonsns/

W\ transient /'traenstont/

$ 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 + 8 is a geometric series.
1+2+4+38

The binomial expansion writes (1 + x) as 1 + 3x
+ 3x% + x3.
(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.
Y+ 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 /fezlzq/ The output has a phase lag: it peaks later than the
input.
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