Appendix 1: Formulae

Formulae that students are expected to know for A Level Mathematics are given below and
will not appear in the booklet Mathematical Fermulae and Statistical Tables, which will be
provided for use with the paper.

Pure Mathematics

Quadratic Equations

b+4/b — dar

axt+bx +e=0 has roots —
2a

Laws of Indices
aa =a’

a za' =at

(@) =a™

Laws of Logarithms

x=a"<n=log,x fora=0andx>0

logax +logay =loga (xy)

10&;x—10§;y51ﬂgﬂ-(£ l

Ly
kloggx=log, (x”]

Coordinate Geometry
A straight line graph, gradient m passing through (xl ¥ } has equationy— ¥, = m{x—.:;}

Straight lines with gradients m, and m, are perpendicular when mm, = -1

Sequences

General term of an arithmetic progression:
u =a+(n-1)d
General term of a geometric progression:

_al
Hrr =ar



Trigonometry

In the triangle ABC

) a b C
Sine rule: - =— =—
smAd sinB snC
Cosine rule: a=b+c—2beeos A

Area =%a bain(C

cos~d +sin’d=1
sec’d =1+ tan’4
cosecd =1 +cot’d
sin?4d=2sin 4 cosAd
cos24 = cos’d — sin’d

Ytan 4

tanld=———
1—tan® 4

Mensuration

Circumference and area of circle, radius » and diameter d:
C=2xr=md A=m"
Pythagoras” theorem:
In any right-angled triangle where a, b and ¢ are the lengths of the sides and ¢ is the
hypotenuse, c=a +b
Area of a trapezium = %l:.a + b3k . where @ and b are the lengths of the parallel sides and h

is their perpendicular separation.

Volume of a prism = area of cross section x length

For a circle of radius ¥, where an angle at the centre of & radians subtends an arc of length 5
and encloses an associated sector of area A4:

1,
=ré A=—1'8
F=F 2!‘



Calculus and Differential Equations

Differentiati

Function

sin kor
cos ov

ghx

Inx
£(x)+g(x)
f(x)g(x)
£(z(x))
Integration

Function

cos ko

sin for

f'(x)+g'(x)

F(glx))e'(x)

Derivative
nx" -1
kecoskx
—ksinfor

kii‘h-

1

X

Fx)+g ()
F'(x)g0) +F)g ()

flz())g'(x)

Integral

Lx’“"'1+-5', n=-1
n+l

lsi.11.ﬁ:vc+-t'

k
1

——coskx+¢
I

1

—e% 4+

Ik

].u|.r| +¢, x=0

fix)+g(x)+e

fg())+e

b
Area under a curve = f_v de (y=0)
a



Vectors

xi+vj+zk

= {rz +}-2+:2}

Statistics

fx
The mean of a set of data: f=2 =Z—
n >f

X—u
o

The standard Normal variable: £ =

where X~ NIII,H._ ﬂ':]

Mechanics

Forces and Equilibrium
Weight = mass x g
Friction: F = uR

Mewten's second law in the form: F=ma

Kinematics

For motion in a straight line with variable acceleration:

dr _dv_d'r

Y= —_

dt ar  df

r=|vdf 1r'=j-ad:'



Appendix 2: Notation

The tablas below set out tha notation that must be used in A Lavel Mathematics
examinations. Students will be expected to understand this notation without need for
further explanation.

1 Set notation

1.1 S 15 an element of

1.2 £ iz not an element of

1.3 = 15 a subset of

1.4 c 15 a proper subset of

1.5 {1, x2, the set with elements x1, 12, ...

1.6 {x: .} the =zet of all x such that ...

1.7 a(4) the number of elements in set 4

1.8 ] the empty set

1.9 £ the universal set

1.10 A the complement of the set 4

1.11 Ry the set of natural mumbers, {1, 2.3, .}
1.12 7 the set of integers, {0, =1, =2, +3, .}
1.12 7 the set of positive mtegers, {1.2. 3. .}
1.14 2; the set of non-negative integers. {0, 1, 2.3, _}
1.15 B the set of real munbers

1.16 Q the set of rational numbers. {f:pez, qez"}
1.17 L Lo

1.18 [ intersection

1.19 (. ) the ordered pair x, ¥

1.20 [a. 5] the closed interval {x « B:a Sx b}
1.21 [a. ) the interval {x = B-a <x< b}

1.22 (a.B] the interval {{xr = B:a <x<b}

1.23 (a, b)

the open interval {x e R:a <x < b}




2 Miscellaneous symbols

2.1 = 15 equal to

2.2 *= 13 not equal to

2.2 = 15 identical to or 15 congrient o

2.4 p 1s approximately equal to

2.5 oo infinity

2.8 oc 1s proportional to

2.7 therefore

2.8 because

2.9 = 15 less than

2.10 .= 15 less than or equal to, is not greater than
2.11 = is greater than

2.12 =2 15 greater than or equal to, is not less than
2.13 P=q p implies g (if p then g)

2.14 p=q pis implied by g (if g then p)

2.15 ey p implies and is implied by g (p is equivalent to g)
2.16 a first term for an arithmetic or geometric sequence
2.17 I last term for an arithmetic sequence

2.18 d common difference for an anthmetic sequence
2.19 r common ratie for a geometnic sequence

2.20 S sum to 1 terms of a sequence

2.21 S= sum to infinity of a sequence




3 Operations

2.1 a=+b aplus b
3.2 a—b a mimms b
2.2 a=b, ab, a-b a multiplied by b
3.4 a=bh a a divided by b
b
3.5 " ﬂ1+dz+...+ﬂ'ﬂ
2.8
Tml
3.6 i dp =y =, dy
I1a
Tm]
3.7 Ja the non-negative square root of @
3.8 |:;|| the modulus of a
3.9 n! nfactorial: nl=nxn-1)= . =2=1 n=H:0!1=1
3.10 "o the binomial coefficient "' forn, reZ;,r<n
FpoRET riin—r)!

-1 .. (n—r+1)
- r!

forn El]_-..rEZ;

4.1 fx) the value of the function fat x
4.2 Fixpey the function f maps the element x to the element y
4.3 £ the inverse function of the fonction £
4.4 ef the composite function of £ and g which is defined by
gflx) = g(fx))
4.5 Lm f{x) the limit of f{x) asxtends o a
X3
4.6 Ax. Gx an increment of x
4.7 dy the denivative of ¥ with respect tox
dx
4.2 d"y the nth derivative of y with respect to x
"
4.3 £(x). £x), ... £¥(x) | the first. second. ... n* derivatives of f(x) with
respect to x




4.10 i the first. second. ... derivatives of x with respect to ¢

4,11 jydx the indefinite integral of y with respect tox

412 b dr the definite integral of y with respect to x between the
LF limitsx =gandx =5

Exponential and Logarithmic Functions

5.1 g base of natural logarithms

5.2 e, expx exponential function of x

5.2 log, x logarithin to the base a of x

5.4 Inx, log,x natural loganthm of x

i Trigonomelric Functions

6.1 s, cos, tan, the trigonometric functions
cosec, sec, cot

5.2 sin”, cos™, tan™! } the inverse trigonometric fimctions
arcsin, arccos, arctan

6.3 ; desyees

5.4 rad radians

7.1 a, aa the vector a, a. a; these alternatives apply throughout
section 9

7.2 AR the vector represented m magmitude and direction by
the directed line segment AB

7.3 a a unit vector in the direction of a

7.4 Lk unit vectors in the directions of the cartesian
coordinate axes

7.5 |a].a the magnitude of a

76 | AB|. a8 the magnitude of AB




7.7 a colunm vector and comresponding unit vector notation
[ ) ai + bj

7.8 r position vector

7.9 5 displacement vector

7.10 v velocity vector

7.11 a acceleration vector

8 | Probability and Statistics

8.1 4, B, C, etc. events

8.2 AUB union of the events 4 and B

8.3 AnB intersection of the events 4 and B

8.4 P(4) probability of the event 4

8.5 A conplement of the event 4

8.6 Pl4[B) probability of the event 4 conditional on the
event B

8.7 X, TR, etc. random variables

8.8 X, ¥, eto. valves of the random variables X ¥, R etc.

8.3 - Xy s observations

8.10 h.fre - frequencies with which the observations x,, x,, ...
occur

8.11 pix). P(Y =x) probability finction of the discrete random
variable ¥

8.12 Dy Pas - probabilities of the values x,, »,. ... ofthe discrete
random variable ¥

8.13 EL1D expectation of the random variable ¥

8.14 Var(X) variance of the random variable ¥

8.15 -~ has the distribution

8.16 binomial distribution with parameters n and p, where n

Bin. p) i the number of trials and p is the probability of

success in a trial

2.17 q g =1— p for bincnual distribution

g.18 Ny, o) Wormal distribution with mean y and variance o*




8 Probability and Statistics

8.19 Z~N(0.1) standard Normal distribution

8.20 probability density function of the standardised Normal
¢ variable with distribution N(0. 1)

8.21 el cortesponding cunmlative distribution function

g.22 u population mean

8.23 o population variance

8.24 I population standard deviation

8.25 X sample mean

8.25 = sample variance

8.27 5 sample standard dewviation

8.28 Hy HNull hypothesis

8.25 H Alternative hypothesiz

8.30 r product moment correlation coefficient for a sample

8.31 P product moment correlation coefficient for a population

L] Mechanics

9.1 kg kilograms

9.2 m metres

9.3 km kilometres

3.4 m's, ms?! metres per second (velocity)

3.5 m's?, ms? metres per second per second (acceleration)

9.6 F Force or resultant force

9.7 N Newton

9.8 Nm Newton metre (moment of a foree)

9.9 t time

9.10 5 displacement

9.11 u initial veloeity

9.12 v velocity or final velocity

9.13 a acceleration

5.14 £ acceleration doe to gravity

5.15 i coefficient of friction




Appendix 3: Use of calculators

Students may use a calculator in all A Level Mathematics examinations. Students are
responsible for making sure that their calculators meet the guidelines set out in this
appendix.

The use of technology permeates the study of A Level Mathematics. Calculators used must
include the following features:

* an iterative function

# the ability to compute summary statistics and access probabilities from standard statistical
distributions.

In addition, students must be told these regulations before sitting an examination:

Calculators must be: Calculators must not:

+ of a size suitable for use on # be designed or adapted to offer any of these
the desk facilities

+ gither battery- or sclar powered o language translators

* free of lids, cases and covers that o symbolic algebra manipulation
hawve printed instructions or L o . .

o symbolic differentiation or integration

farmulas.

. ) o communication with other machines or
The student is responsible for

the following: the internst

*+ be borrowed from another student during an

* the calculator’s power supply examination for any reason®

* the calculator's waorking condition | | hawe retrievable information stored in them -
+ clearing anything stored in the this includes
calculator. o databanks
o dictionaries
o mathematical formulas

o text.

Advice: *an invigilator may give a student a replacement calculator.



