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The John Roan School
ensures that all students achieve the
highest possible academic
outcomes and develop into
responsible citizens, so they are able
to lead happy and fulfilled lives.

At The John Roan Sixth Form,
students will be inspired by our
commitment to their destinations.
They will feel confident in their
abilities and prospects because of our
teaching and curriculum and they will
be ambitious because of the
opportunities we provide.
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Curriculum: Welcome to Maths

Curriculum Aims (KS5)

The purpose of the maths curriculum is to provide a secure understanding of mathematical
concepts, from basic principles of mathematics to complex topics that combine several areas of
study into a single question about the world around them. We interrogate patterns and quantify
relationships. Students develop their knowledge of how to construct and present mathematical
arguments; apply their mathematical skills to make logical and reasoned decisions in solving
problems in both and pure and applied mathematics. Students problem-solve and communicate
their mathematical solutions with the aid of acquired skills and technology such as with graphical
calculators. The curriculum promotes retention of knowledge and a depth of learning rather than
an accelerated curriculum, resulting in pupils who are confident in taking their studies further
into university and beyond.

Mathematics, as a fundamental part of human thought and logic, is an effective way to build
mental discipline and help increase the confidence of our pupils to thrive in all settings of
society. Itis a hierarchical subject, so we prioritise depth over acceleration to ensure students
are continually developing and building on their knowledge. Mathematics is a dynamic, engaging,
and problem-solving discipline which promotes passion and creative thinking. Through regular
retrieval, interleaving and independent practice, students develop their confidence and efficient
methods to thrive within this exciting and extensive subject.

Here we explore the John Roan curriculum principles in the context of the A Level Maths
curriculum:

o Entitlement: All pupils in maths are exposed to problem solving and rich problems from the
very first maths lesson until the last. We teach in the hope that all students will continue
with maths in some form at university or career. This ensures that all pupils can access all
areas of maths and focus on developing their skills.

. Coherence: Our curriculum has been carefully sequenced to ensure that knowledge is
revisited without having a spiral curriculum, and to ensure that classic misconceptions
between topic areas are avoided.

. Mastery: Mathematical concepts are taught in-depth and continually revisited through
careful interleaving of content into future teaching topics. The focus on retention of
knowledge is at the core of the maths curriculum; the mastery approach supports this.

. Adaptability: Teachers have developed a well thought through and resourced curriculum
and have the autonomy to adapt these as needed to support their class. We purposefully
plan our scaffolding such that student support is gradually and appropriately removed
throughout the 2 years to support their independence and confidence.

. Representation: Maths is universal, providing all pupils with an elegant and logical way of
viewing the world. Where our resources include names and places, these have been
selected to be inclusive. We believe that a secure understanding of maths is an essential
starting point for all young people.

. Education with character: Mathematics is a common language in which all pupils can solve,
analyse, and problem solve. Our curriculum supports pupils to build logical reasoning,
critical thinking and is mentally rigorous.
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How we organise our work in
A-Level Maths

We use our ring binder to contain all of our notes and packets

We use out exercise book for homework completion and independent
practice

We use dividers to separate our folder work into sections
We summarise our key knowledge of each unit onto a one page summary

We keep our assessments separately at the back of the folder including
our ‘Corrections and Reflections’ DIRT work

We take pride in our folder, keeping it safe and up to date at all times

We keep our ringbinder in the classroom and use a folder to take
relevant pieces of homework or classwork home.

Inspired Confident Ambitious
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Exam Specification: Pure
In bold are topics covered in the AS. Pure mafkes up Papers 1 & 2

Proof

Understand and use the
structure of mathematical
proof, proceeding from
given assumptions
through a series of logical
steps to a conclusion; use
methods of proof,
including:

1.1

Proof by deduction

Proof by exhaustion

Disproof by counter
example

Proof by contradiction
(Including proof of the
irrationality of +/2 and the
infinity of primes, and
application to unfamiliar
proofs).

Examples of proofs:

Proof by deduction

e.g. using completion of the square,
prove that n® — 6n + 10 is positive for

all values of n or, for example,
differentiation from first principles for
small positive integer powers of x or
proving results for arithmetic and geometric
series. This is the most commonly used
method of proof throughout this
specification

Proof by exhaustion

Given that p is a prime number such
that J <p <25, prove by exhaustion,
that (p — 1)(p + 1) is a multiple of 12.

Disproof by counter example

e.g. show that the statement
“n* —n+1is a prime number for all

values of n” is untrue

Inspired

Confident

Ambitious
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Exam Specification: Pure
In bold are topics covered in the AS. Pure mafkes up Papers 1 & 2

What students need to learn:

2 2.1 Understand and use tha
laws of indices for all

Algabra and rational exponents.

functions

4% g g g g () -

The equivalence ofa™ and Ha™ should
be known.

The John Roan School

2.2 Use and manipulate surds,
including rationalising the
denominator.

Students should be able to simplify
algebraic surds using the results

[-J;T -, JE-J;J; and
(F+B)(F-5)=x-

2.3 Work with quadratic
functions and their graphs.

The discriminant of a
quadratic function,
including the conditions
for real and repeated
roots.

Completing the square.

Solution of quadratic
equations

including solving quadratic
equations in a function of
the unknown.

The notation fix) may be used

MNeed to know and to use

b — dae >0, b= dae =0 and
b dac =10

z -
at+ by + o -n[r+i] + [r-b—]
2a 4a

Solution of quadratic equations by
factorisation, use of the formula, use
of a calculator or completing the
squara.

These functions could include powers
of x, trigonometric functions of x,
exponential and logarithmic functions
of x.

2.4 Solve simultaneous
equations in two variables
by elimination and by
substitution, including one
linear and one quadratic
equation.

This may involve powers of 1 in one
unknown or in both unknowns,

e.g.solve p=2x+3, p=f—de+ 8
or

Zy— 3y =6,y + 3x =50

Inspired Confident Ambitious
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Exam Specification: Pure
In bold are topics covered in the AS. Pure mafkes up Papers 1 & 2

What students need to learn:

Solve linear and quadratic
inequalitias in a singla
variable and interpret such
inequalitias graphically,

including inequalities with
brackets and fractions.

Exprass solutions through
correct use of "and" and
‘or’, or through sat
frotation.

Reprasant linear and
guadratic inequalities such
ag p=x+ 1 and
¥+ by + ¢ graphically,

Guidance

&.g. salving

ai + b ex+ o,
e+ geFrEil
et grFrsax+b

and interpreting the third inegquality
as the range of x for which the curve

y=put + gx + ris balow the line with
equation y = ax + &

Thess would be reducible to lnear of
quadratic inegualities

eg. =< b becomes ax < he'

X
Bo, g, x < g or x> b is equivalent to
fx:x“alt{rix=bh)
and {x:e“xiMm{xix=d}is
equivalent to x > ¢ and v < o

Shading and use of dotted and solid
line convantion is required.

2 2.5
Algebra and
functions
cantinuad

2.6

Manipulate polynomials
slgebraically, including
axpanding brackets and
collecting like terms,
factorisation and simple
algebraic division; usa of
the factor theoram.

Simplily rational expressions,
inchuding by factorising and
cancelling, and algabraic
diwigian (by linear expressions
anlyl.

Oy division by {axc + &) or (ax — &) will
be required.

Studants should know that if fix) =0
when &= E, then (ax — k) is a factor of

o
fix).

Students may be required to factorise

cubic axprassions such as
o+ 3 — d and Bt + 11 —x — i

Denaminalors of retional expressions will
be linear or quadratic,

3
1 ar+h rea

2.0, — .
i z 2
ar+bh p' pgeer x*-a

Inspired

Confident Ambitious
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%" The best in everyone™

Part o nited Leaning

Exam Specification: Pure
In bold are topics covered in the AS. Pure mafkes up Papers 1 & 2

Content Guidance
2 2.7 Understand and uss Graph to include simple cubic and
Ngshrasna | | S8 ofnctons sketch | quartic funcions,
functio R
o cquations Including | & ketch the gragh with equation
cantimeed polynomials ¥
The modulus of & Enear Students should be Tbla ta skatch the
functian. graph of yp=lax+ b

Thay should ba able to usa thair graph,

For example, skatch the graph with
equatian ¥ = |2r — 1| and use the graph to
sotva the equation |21l =x orthe
inegquality | 2x — 1T

Tha will b Ml to th
j"i and _,-i asymptotes e paralle e
x

¥t axes a.g. the asymptotes of the curva
with equation y= + b are the
{including thair vartical xta
and horizantsl lines with equations y = b and x = — &
asymptotas)
Interprat algebraic
solution of equations
graphically; use
intersection points of
graphs to solve eguations.
Understand and usa Exprass relationship batwaen two
proportional relationships | variables using proportion ™ag™
and their graphs. symbol or using equation involving

constant

@.9. the circumifarence of a semicircle
is diractly proportional to its diamater
a0 e d or O = Ld and the graph of £
against d is a straight line through the
origin with gradient A

Inspired Confident Ambitious
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,% . The John Roan School
* Sixth Form
" The best in everyone™

Part of United Learning

Exam Specification: Pure
In bold are topics covered in the AS. Pure makes up Papers 1 & 2

Algebra and
functions

cantimrad

2.8 Understand and uge The concept of & function as B one-ane or
composite functions; inverse | many-ane mapping from B {or a subsaet of
furctions and their graphs, E) to B, The netation £:x = and fix} will

be used. Domain and Fange of functions.
Students should know that fig will maan
“de g first, then f and that if ' exists,
then

£ ) = ) = x

They should also know that the graph of
= fx]) is the image of the graph of
= flxp after raflection in the ling y=x

2.9 Understand the effect of Students should be able to find the graphs
simple transformations on | of y= |f{:}| and y = | ﬂ::—_r]| , Blwen tha
the graph of § = fix), graph af ¥ = f{z).
including sketchi
lh.:;:l I. .I hl:-‘-‘ Students should be able to apply a

ke combination of thede transformations toe
p=afix), y=1M0x)+a, any of the functions in the & Level
p=i(e+a), y=Hax} specification iquml_ca.. cublcs, guartics,
and carmbinatians of thaga reciprocal, = |x| r B0 X, OB X, tAn x; &
transformations and &) and sketch the resulting graph,
Given the graph af y = flx], students
sheuld be able to sketch the graph of, &.q.
y=M3x), ar v = -2} + 1,
Bnd ghould be able to skatch
[for example)
i
p=3+ainds, y=—cos I+:
2.10 | Decompase rational functions | Partial fractions te include dencminators

into partial fractions
{denarningtors net mare
complicated than squared
linear tarrms and with o
mere than 3 terms,
AUMErators constant or
linear).

such as
{ax + B)cx + dex + N and
{ax + Biex + d).

Applications to integration, differantation
and gares Expansions.,

Inspired

Confident Ambitious
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. The John Roan School
¢, Sixth Form
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Part of United Learning

Exam Specification: Pure
In bold are topics covered in the AS. Pure mafkes up Papers 1 & 2

‘What students need to learn:
Topics
Content Guidance
2 2.11 | Use af functions in madelling, | For example, use af brigonomatric
Alaebra and including consideration of functiens for medelling tides, hours af
MEMM limitations and refinemeants of | sunlight, ete, Use of expanantial functions
the madals. far growth and decay (see Paper 1,
candimad Section 6.7). Use af recipracal function Tar
inverse proportion {e.g. pressure and
valume],
3 3.1 Undarstand and usa tha To includa the equation of a line
Coordi equation of a straight line, | through twe given points, and the
ey in including the forms aquation of a line parallel {or
tnh- () plana ¥— 1 =mix - x) and pu-ltandlmllr] to & given line through
ax + by +e =10 a given point.
1
Gradient conditions for m' = m for parallal lines and m" = ——
two straight lines to be ar
parallel or parpandicular. for perpendicular lines
Ba able to use straight line | For axample, the line for converting
medels in & variety of degrees Celsius bo degrees
contaxts. Fahrenhait, distance against time for
constant spaed, abc.
3.2 Understand and use the Students should be able to find the

coordinate geomatry of the
circle including using tha
equation of a cirele in the
form (x —a’ + (p-bF =F

Complating the squara to
find the centre and radius
of a circle; use of the
following propertias:

« tha angla in a semicircle
is & right angle

« thae parpandicular from
the centre to & chord
bisects the chord

&« the radius of a circle at a
givan point on its
circumference is
perpendicular to tha
tangent to the circle at
that point.

radius and the coordinates of the
centra of the circle given the eguation
of the girele, and viee versa.

Students should also be familiar with
the aquation &+ 3° + Y+ gy +e=10

Studants should ba able to find the
equation of a circumcircle of a
triangle with given vertices using
these properties,

Studants should ba able to find the
equation of & tangent at & specified
point, using the parpendicular
property of tangent and radius.

Inspired

Confident Ambitious
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*. The John Roan School
* Sixth Form
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Part of United Learning

Exam Specification: Pure
In bold are topics covered in the AS. Pure mafkes up Papers 1 & 2

3 3.3 Undarstand and wse thea Far example: ¥ = Jeosl, y= 3ains
Coordinat paramatric equations of gescribas a cirde cenbre O radius 3
brv in curves and cofversion =21+ 5coa1, ¥=—4+ 5sint deseribas a
the (x, ) plane betwaen Cartesian and circle cantra (2, —4) with radius 5
i paramatric farrms. 3
cantinuead x=3f y== describes the curve xy = 15
f
25
[or y=—o:1]
x
¥ =51 p= IF deseribes the quadratic curve
25y =3¢" and othar familiar curees covared
in the spacification.
Students should pey particular attention o
tha domain of tha parameter §, as a spacific
sechion of 8 curve may be described,
3.4 Use parafmetric aguations in A shags may be modelled using
meedalling in a variety of paramatric aquations or students may ba
contExts, asked to find parametric equations for a
mation. For axampla, sn abject moves
with constant velacity from (1, 8) at
=0t (b, 20) &t r = 5 This may alss be
tested in PFaper 3, section 7 (kKinematics),
4 4.1 Understand and use tha Use of Pascal's triangla.
Sequences :::_T:; ;‘:P::Iiﬂ“n of Relation between binomial
and serias i er m; the n ons a1 coafficiants.
and I'.-.'r link to bimnomial Alss be aware of alternative notations
probabilitias. H "
such as and C,
r
Congidered further in Paper 3
Saction 4.1.
Extend ko any rational ., May be used with the expansion of
including its use for rational functions by decomposition inko
epproximation; be aware that | partial fractions
the expansion (5 valld for May ba askad to comment on the range of
hx validity.
< | {proof not reguined)
oI

Inspired

Confident Ambitious
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" The best in everyone™

Part of United Learning

Exam Specification: Pure
In bold are topics covered in the AS. Pure makes up Papers 1 & 2

Sequences
and series

cantimuad

4.3 Wierk with seguences
including these given by a
fermula for the ath term and
these ganerated by a simple
relation of the farm
Xav1 = fixa);
increasing seaquences;
decreasing sequancas; For example u, = ] n
paricdic ssquences, CRCTEASING SEQUWENCE A5 ita+ | < i far all
integer n
i = ¥ is an increasing sequence as
bg e 1 iy Tor all integer
tiger = Lforn = 1 and u; = 1 describes &
ul
penadic sequence of arder F
4.3 Understand and use sigma a
notation far sums of saries. Knowledge that EF n i3 expected
|
.4 Understand and wark with The pracf of the sum formula for an
arithmetic seguencss and erithrmetic sequance should be kidwh
geriag, including the formulas | including the farmula far the surm of the
for nth term and the sum to s | first g natural nembers.,
Lerms
#4.5 Understand and wark with The proal of the swm formula should be
geomatric sequancas and knawn,
series, including the formules
for the sth be g nd the Given the sum of a sanes stwdants should
o m & BT | be able to use Iogs to find the value of m,
of a finile geomelric series;
the sum to infinity of a Tha sum te infinity may be expressed
convergent geometric saras, | 88 8-
including the use af [¢| < 1;
meo=dls neEakion
A6 Use saquences and seras in Examples could include amaunts paid inka

mesdelling.

saving schemses, increasing by the sarme
ameunt [arithmatic] ar by the sama
percentage (geamelric) or could indude
other series defined by a formula or a
relaticn.

Inspired

Confident

Ambitious
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*. The John Roan School
* Sixth Form
" The best in everyone™

Part of United Learning

Exam Specification: Pure
In bold are topics covered in the AS. Pure makes up Papers 1 & 2

Trigonometry

5.1 Understand and use the Use of x and y coordinates of points
definitions of sina, cosine an the unit circle to give cosine and
and tangent for all sine respectively,
arguments;
the sine and cosine rulbes; including the ambiguous case of the
the area of a triangle in the sina rule.
form % absin
Work with radian measure, Usa of the formulae £ = rf and
including use far are length 1
and area of Seclor. A= E.F"E' far arc lengths and areas of

sectars of & drele.
5.2 Undarstand and use tha Students should be able to approximats,
standard small angle cos3x—1 9
approximations of sine, cosine | =9 T Whesu ¥ I s T T8
and tangent
gin & = &
ﬂ:

Soall wl-=—, jand =0
2

wikere £ g in radians.

5.3 Understand and use the Knowledge of graphs of curves with
sine, cosing and tangant aquations such as y =sinx,
functions; thair graphs, = eodlx + 307, y = tan 1x is expected.
symmetries and
pericdicity.

Know and use exact values of
sin and oos Tor
F g A O 4
{l, —, =, =, = T and
& 4 3 I
multiplas thereof, and axact
waluas of tan lar
l}.i. £_ £, mand multiples
6 4 3
therasl,
5.4 Understand and use tha Angles measurad in beth degraes and

definitions of Secant, cogesant
and cotangent and of arcsin,
Brecos ard arctan: their
relationships to sifBe, cosine
and tangent; understanding of
their graphs; their rengas and
domains.,

radians.
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& Sixth Form
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Part of United Learning

Exam Specification: Pure
In bold are topics covered in the AS. Pure mafkes up Papers 1 & 2

Understand and use
gin @+ cos’ @ =1
gec’ @= 1+ tan”@ and
cogec” f#= 1+ cot™@

Thase identities may be used to solve
trigonometric equations and angles
may be In degrees or radians. Thay may
also be used to prove further
identities,

Understand and use doubla
angle forrmulee; use al

fermiulas Tor sin (4 = 5,
cos (4 = 8, and tan (4 = 87,

understand geomeatrical
praofs of these formulae,

Understand and use
EXprassions for

@ cos 1+ Bain @ in the
eguivalant Torms af

Food (& Lo jorrsin (& L)

Ta incude application to half angles,
Knowladga of the I.aul:Jz'Ig'] formulas will
not be required,

Students should be able ta salve
pquatians such as g cog @+ bgin @ =2 in
& given intenval.

Solve simple trigonametrie
aquations in a ghvan
interval, including
guadratic egquations in sin,
cos and tan and agquations
involving multiples of the
unknown angle,

Studants should ba able to solve
equations such as

sim (x + T0°) = 0.5 Tor 0 < g < 3607,
3+ 8 pog 2e =1 for —180F = ¢ < 1§07
Geasi e Fsinx— 5=, 0<x = 3600

Thesa may b in degrees or radians and
this will be specified in the question.

Construct proofs imalving
triganarmetric functions and
identities,

Studants mead to prove identities such as
0 x 008 Xr + sinx gin 2 = cos o

5 5.5
Trigonometry
cantinuad
5.6
5.7
5.8
5.8

Use trigonematric funchions to
solve problems in context,
including problems invelving
vectors, kinematics and
forces.

Froblems could invahea (for exampla)
wave motion, the height of & paint on &
vartical circular whesl, or the haurs of
sunlight throughout the year. Angles may
b2 measured in degrees or in radians.,

Inspired

Confident Ambitious
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. The John Roan School
28 Sixth Form
%" The best in everyone™

Part of United Learning

Exam Specification: Pure
1n bold are topics covered in the AS. Pure makes up Papers 1 & 2

‘What students need to learn:

Content

Guidance

f.1 Know and use the function | Understand the difference in shape
a' and its graph, whare a batwaan &< 1 and a > 1
is positive.

Know and usa the function | To include the graph of y=¢* "% + ¢
e’ and its graph,

6.2 Know that the gradient of | Raalise that whan the rate of change
e** is equal to ke** and is proportional to the y value, an
hence understand why the | axponantial model should be used,
axponantial modal |5
suitable in many
applications.

6.2 | Know and use the a¥1
definition of lofe x as the
invarse of a', whara a is
positive and x = 0,

Know and use the function

In & and its graph.

Know and use ln X as tha Solutien of aquations of the form

invarsa function of ¢ ¢ = pand In (ax + b) =g I8
expected.

. Undarstand and usa the Includas log.a = 1
laws of logarithms:
loga x +loge y = loga (xy)

X
loga X ~ loga ¥ = loga T
k loga x = loga x*
{including, for axampla,
k=-1and k -—%}

6.5 Solve equations of the Students may use the change of basse
form a“=h formula. Questions may be of the

form, e.g. 2 1=3

6.6 Use logarithmic graphs to | Plot log y against log x and obtain a

astimate paramaters in
relationships of the form

p=uax" and =L, givan
data for x and y

straight line wheara tha intercept is
log o and the gradient is &

Flot log 3 against » and obtain a
straight line where the intercept is
lzg &k and the gradiant |5 log &

Inspired

Confident Ambitious
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i Sixth Form
¥ The best in everyone™

Part of United Learning

Exam Specification: Pure
In bold are topics covered in the AS. Pure mafkes up Papers 1 & 2

The John Roan School

What students need to learn:
Topics
Content Guidance
& 6.7 Understand and uss Students may be asked to find the
Exponentials l:r:pnnlmil: grnw::l:nd constants usad in a modal.
and ?:::Jm“:: n “":'“d“::m- They need to be familiar with terms
logarithms wma of & In m'"“u“ R such as inftial, maaning whan ¢ = .
cantimuad compound interest, Thay may naed to explors the
radicactive decay, drug behaviour for large values of [ or to
concentration decay, consider whether the range of values
axponantial growth as a pradicted is appropriate.
model ':" P“P‘;d"'"““ of Consideration of an improved model
growth); consideration
’ ba irad.
limitations and Yy D6 e
refinements of exponential
maodals.
7 7.1 | understand and usa the mrar et dy - of change of
Differantiation derivativa of |x) as tha dx rate

gradient of the tangent to
the graph of p=1{ix) at a
genaral point (x, yi; the
gradiant of the tangant as
a limit; interpretation as &
rate of change

sketching the gradient
function for a given curve

second derivatives

differantiation from first
principles for small
positive integer powers of
x and for gsinx ard cosx

3 with respact to x,

Tha notation {'(x) may be used for the
first derivative and "(x) may be used
for the second derivative,

Givan for example tha graph of

¥ =1 x}, sketch tha graph of y =1 )
using givan axes and scala. This could
ralate spaad and accelaration for
example,

For example, students should be able
o use, for =2 and &0 = 1, the
gradient expression

“m({x +h) -f)
= A

Studants may use & or b

Inspired

Confident

Ambitious
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Differentiation
cantimunad

7.1 Understand and use the Use the condition '(x) = 0 implies a
cont second derivative as the minimum and §*(x) <0 implies a
" | rate af change of gradient; | maximum for points where £'(x) =0
connection to convex and
concave sectiand of curdes Fﬂin;c?;i;::;;:ﬂacﬂun point
and points af inflectian. )
Consldar cases where £7(x) = 0 and
(%7 =0 whare the paint may be a
minimum, @ maximum ar a paink of
irflection (e.g. y=x" 0> 2)
7.2 Differantiate I’F fr Far Iﬂmpll, tha *H“.T o
rational values 'ﬂ'H.- and differentiate Eﬂpﬂlﬂﬁﬂ. giich as
related constant multiples, pdp=s
sums and differances. {iz+ B)x— 1) and | yx =1,
dxt
is axpacted,
Differantiate ¢ and 4", KEnowledge and use of the result
sinkr, cosky, fankx and d o
related sums, differences and Er-"] )=ka"In a Is expacted,
constant multiplas,
Undaerstard and use the
derivative of Inx
7.3 Apply differentiation to Use of differentiation to find

find gradiants, tangants
and normals

maxima and minima and
stationary points.

prints of inflaction

agquations of tangents and normals at
specific points on & curve,

To include applications to curve
skatching, Maxima and minima
problems may be set in the context of
a practical problam.

Idantify whare functions To includa applications to curve
are increasing or shetehing.
decreasing.

Inspired Confident Ambitious
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‘What students need to learn:
Topics
Content Guidance
7 7.4 Differentiste using the Diferentiation of coseg x, col x and Se¢ x.
product rube, the quatient rule | q,
Differentiation i ; : iMerentiation of functions of the form
and the chain rule, inchuding .t=£il'|_'|-,:=3la.l'| 2}, and the usa of
contimed prablams involving connactad dy |
rates of change and inverss i = e
fumctions. —
[dy ]
Use af connected rates of change in
madels, &.q. ﬂ= d¥ xi
di dr e
Skl will b expected in tha differentiation
of functions generated from standard Tarms
using products, quotients and compasition,
r
such mg 2x° gin x, £ L cogt x and tan® 2x.
X
7.5 | Differentiste simple functions | The finding of equations of langents and
and relations defined implicitly | normals to curves given paramatrically or
or parameatrically, for first irmplicitly is reguired.
derivative anly.
7.6 Consbruct simple differantial Set up a differential aquation using givan
equations in pure irfarmation.
rmpthamatics arnd in conbaxt, For example:
{contexts may include In & simple model, the rate of decreass of
Hnematica, Popuatian gravith the radius af the mint is Inversaly
and modelling the relatienship
between price and demand). proportional to the square of the radius,
B B.1 Know and use the Integration as the reverse process of
Integration Fundamantal Theoram of differentiation. Students should know
Caloulus that for indefinite integrals a constant
of integration is required.
8.2 Integrate x" [excluding For example, the ability to integrate
#=-1) and related sums, 1t 1
differences and constant “m“‘. such as —X —3_[ :'.rd
multiplas. 2
ix+1)°
T is axpactad.
.1':
Givan [*(x) and a point on tha curve,
studants should ba able to find an
equation of the curve in the form
y=1ixh
Intagrata &, lJ sinde, Ta include Integration of nar\dardjh-mﬂs
X such as sin Ax, sec’ 2r tan 1, ¢, — .
cos kx and related sums, x
differencas and constant Studants are expected ta be able to usa
rrultiples. trigonormatric identities to integrate, for
example, sin’ r, tan® x, coa” ix

Inspired

Confident

Ambitious
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Exam Specification: Pure
In bold are topics covered in the AS. Pure makes up Papers 1 & 2

‘What students need to learn:

Content

B.3 Evaluate definite integrals;
use & definite integral to
find the area undar a curve
amid the Bres babwesn two
CLFVES

Students will be expected to be able
to evaluate the area of a region
bounded by a curve and given straight
lines, or betweaen two curves, This
includes curees dafined parametrically.

For example, find the finite area
bounded by the curve y = fx —x* and
the line y= 1y

Or find the finite area bowunded by the
curve y = 1" — 5% + & and the curva
_|.'=4—.|‘":.

The John Roan School

8.4 Understand and use
inbagration &S the limit of a
LT

Recognise j.fl;r]rir = !Lm Zﬂ;:} iy

B85 Carry aut simple casas of
integration by substioution
and integration by parts;
understand these methods as
the inverse pracessas of the
chain and product rules

raspectively

{Irtegration by substitution
includes finding a suitable
gubstitution and i limdted ba
cases where ane substitution
will lead to a function which
can be integrated; integration
by parts includes more than
ane application of the methed
but excludes reduection
Forrmulae. )

Students shauld recognise integrals of the
tarm l@m- In fix) + e.
I

The integral Iln:d: is reguired

B.6 | Integrabe using partial
fractions that are linear in the
denaminator,

integration of ratienal expressions such as
thosa arising from partial fractions,
2

Ty

Mabe that the integration of other rational

X __and =

2 +5 (22—
is alsn required (see pravious paragraph).

&g

expressions, such as

Inspired

Confident Ambitious
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In bold are topics covered in the AS. Pure makes up Papers 1 & 2

B B.7 Evaluaka the analytical Students may be asked o skeboh
" " solution of simple first order mambers of the family of solution curves,
In on diffarantial eguations with
cantinuead saparable variables, induwding
finding particular solutions
{Separation of variablas may
require factorisation invelving
a commen factar, )

B.E Intarpret tha solution of a Thea validity of the solution for large valuas
differential aquation in the should ba congiderad.
context of sphving a problem,
including idantifying
limitatians af the solution;
includas links to kinematics.

@ 2.1 Locata ropts of f{x) = 0by Studants shouwld know that sign chanoe is
gte for continuaus Tunctions in a
Mumarical considering changes of sign of | BREropr
thods fix)in an intarval of x an small interval,
wiiich flx)is sufficiently well
Behgved.
Understand how changa of Whan the interval is too large sign may
sign rretheds can il rit change as thare may be an even
mumiber of roots,
IT the function is not continuous, Sign may
change but there may ba an asymphote
(ot & Feet).

9.2 Salve equations approximetely | Understand that many mathermatical
using simple iterative problems cannct be salved analytically,
methads: Ba gble b draw but rurmerical metheds parmit Salution ta
associsted cobwab and & raquired bewvel of Becuracy.
salrcase diagrams. U=e an iberation of the Tarm x,+1 = f{x) ta

find @ roct of the equation x = {{x} and
show undarstanding of the convergence In
geormetricel terms by drawing cobweb and
staircase diagrams,

9.3 Solve aquations using the Far the Newton-Raphson method,

Mewton-Raphsan methad and

ather recumeanca relations of
the Term

T | = E{Ii}
Undergtarnd haw such
methads can fail,

Students shauld understand its working in
grametrical terms, 5o that they
ungderstand its fallure naar to points whera
the gradient is small.

Inspired

Confident

Ambitious
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‘What students need to learn:
Topics
Content Guidance
@ 9.4 Understand and use L
Mumerical numerical integration of For example, avaluate | fiZi+1) de
thods functions, including the use of o
the trapezium rule and using the walues ur..|f{2_t+1} atx =10,
it estimating the approximate 035 0.9 0.75 and 1 and aketeh
ares under & curve and limits p Wity .02 B L B IR & WS O
that it must lie batwean, @ given graph to determing whathar tha
trapezium rule gives an over-astimate or
an under-estimate.

9.5 Use numerical methads to [tarations may be suggesked far tha

salve prablems in canbext. solution of equations nat saluble by
analytic means.
10 101 | Use wvectors in two Studants should be familiar with
Vectors dimensgions and in thres column vectors and with the use of |
dirnengions and | unit vactors in two dimensions
and I, | and k unit vectors in thres
dimenaians.

10.2 | Calculata the magnitude Students should be able to find 8 wnit
and direction of & vector vector in the direction of a, and be
and convart batwean familiar with the notation|al.
component form and
magnitude/ direction form,

10.3 | Add vactors Tha triangle and parallelogram laws
diagrammatically and of addition.,
perform the algebraic
oparations of vactor o el re.
addition and multiplication
by scalars, and undarstand
their geometrical
interpratations,

10.4 | Undarstand and usae T nim 4P = he
posgition vectors; calculate O0F=-04=AB=b=1
the distance batween twoe | 1he distance d between two points
points represantad by {x, . ) and (x,, y,) is given by
position vectors.

d* -{II _""1-’= +'U'| _:'"z-’=

in thres dimansions, the distance
betwaen byo points (x, v, . 2] and
{x,, ¥y, 2,) b5 given by

a? ={-t1 _-"z:f +[|"'1 _J"z:f +{I| _Ia:f

Inspired

Confident

Ambitious
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‘What students need to learn:
Topics
Content Guidamnos
10 10.5 | Use vectors to solve For axample, finding position vector
P — problems in purae of the fourth corner of & shape
mathematics and in (e.g. parallelogram) ABCD with threa
cantimed contaxt (including forces), | givan position vectors for the cornars

A, B and €.

Contaxts such as valocity,
displacement, Kinematics and forces
will ba covered in Papar 3, Sactions
6.1, 7.3 and 8.1 - &.4

Inspired

Confident

Ambitious
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Exam Specification: Applied
In bold are topics covered in the AS. Applied makes up Paper 3

What students need to learn:

Content

1 i1 Understand and use the Students will be expected to comment
Statistical terms ‘population’ and on the advantages and disadvantages
asmapling ‘sampla’, associated with a cansus and a

Usa samplas to maka ade e

informal inferences aboul

the population.

Understand and use Students will b expected to be

sampling tachniquas, familiar with: simple random

including simple randem | sampling, stratified sampling,

sampling and opportunity | systematic sampling, quota sampling

samplifg. and apportunity {or convenience)

sampling.

Salact or critiqua

sampling technigues in

tha context of solving a

statistical problem,

including understanding

that different samples

can lead to differant

conclusions about tha

population.
F 2.1 Interpret diagrams for Students should be familiar with
Data single-variabla data, histograms, frequancy polygons, box
presentation including understanding | and whisker plots {including outliers)
and that area in a histogram and cumulative frequency diagrams.
interpretation represents freguency.

Connect to probability

distributions.

Inspired Confident Ambitious
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prasantation
and

interpratation
cantinurad

il ) Intarprat scattar Students should be familiar with tha
disgrams and regression | terms explanatory (independent) and
lines for bivariate data, rasponse (depandant) variables.
including recognition of
scatter dingrams which Use of interpolation and the dangers

of axtrapalation. Variables othar than
includa distinct sactions x and y may be used.
of the population
{calculations invalving Use to make predictians within the rangs
regression lines are of values of the axplanatory variable.
axcluded].
Change of variable may be reguired, &.9.
using knowladge af legarithms to reduca a
ralatianghig of the forrm ¥ = ax or p = kA"
inta linaar form to estimate o and & ar &
ard .
Undarstand informal Usa of terms such as positive,
interpretation of negative, rera, strong and weak are
correlation, axpacted.
Understand that
correlation doas not
imply causation.
2.3 | Interpret measures of Data may be discrete, continuous,

cantral tendancy and
variation, extending to
standard daviation.

Ba abla to calculate
standard daviation,
including from summary
statistics.

groupad or ungroupad, Understanding
and use of coding.

Maasures of central teandency: maan,
median, mode.

Measures of variation: variance,
standard deviation, range and
interparcantile mngas.

Usa of linear interpolation to calculata
parcentiles from grouped data is
expected.

Studants showld be akle to use the
statistic x

H
L= E{_‘I.'—.t' o E.‘l:'!— Ez:'—]

Use of standard deviation = E [or
"
aquivalent) is axpacted but the use of

A=

will ba acceptad,

&L= ﬁ (as used on spreadsheests)

The John Roan School
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2z F Recognise and interpret Any rula neesded to identify ocutliars
Data possible outliers in data | will be specified in the gquestion.
sats and statistical
prasantation uiapi:rn:. = For example, use of (h— 1.5 = [QR and
and {+ 1.5 = IQR or mean+3 = standard
interpratation devinbon.
continuad
Sglect or critiqua data Students will b expected to draw
prasantation technigques simple infarences and give
in the context of & interpretations to measures of central
statistical problam. tendancy and variation. Significance
tests, other than thosa mantionad in
Saction 5, will not be expacted,
Ba able to clean data, For axample, students may ba askad
including dealing with to identify possible outliers on a box
missing data, errors and plot or scatter diagram.
outliers.
3 R | Understand and use Venn diagrams or tree diagrams may
mutually exclusive and bae used, Sat notation to describe events
Probability independent events when | may be usad.
calculating probabilitias. Use of B{BLA) = P(B), P4|B) = PiA),
Pid ™ B = B{A) P{B) in connactian with
independent avents,
Link to discrate and Mo formal knowledge of probability
continuous distributions, | density functions is required but
students should understand that area
undar tha curve reprasants
probability in the case of a continuous
distribution.
3.3 Undaerstand and use Understanding and use of

conditional probability,
including the use of trea
diggrams, Venn disgrams,
two-wey Lables,

Understand and use the

conditional prebability
farmula

= HACE)
Pi4|5) PLE)

Pid’) =1 - P[4,
PA = B) = BA) + P{E) = P4 B,

A ~ B) = P{) P{BA).

Inspired

Confident

Ambitious
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What students meed to learn:

3 3.3 Modelling with probability, For example, gquestioning the assumption
Probability including critiquing that & die or coin is Tair.
assumptions made and the
conginuad likely effect of mare realistic
assgumplions.
4 4,1 | Undarstand and use Students will be expected to use
simple, discrete distributions to model a real-world
Statistical probability distributions | situation and to comment critically on
distributions {calculation of maan and | the appropriateness.
::::":: ﬂ'::"h’:'l’: Students should know and be able to
identify the discrete uniform
excluded ), including the distribution.
binomial distribution, as
& model; calculate The notation X = Bin, p} may be used.
probabilities using the
binemial distribution, Use of a calculator to find individual
or cumulative binomial probabilities.
4.2 | Understand and use the The notation X~ M oF) mey be used.
Mormal distribution as a
maodel; find probabilitias Knowledge of the shape and the
using the MNorrmal symmatry of tha distribution is required,
distribution Knawledge of the prabability density

function is not reguired, Dervation of the
rean, variance and cumulative
distribution function is not required,

Questions may invelve the salution of
simultaneous equations.

Students will be expecied o wse their
calculatar to find prebabilities connected
with the narmal distribution.

Link bta histagrams, mean, Students should know that the points of
standard deviation, points of | inflection on the normel curde are Bt
inflaction =gt

The dervation of this result is not

expected.
and the binomial Studants should know that when & is larga
distribution. and pr is clase to 0.5 the distribution

Bir, p) can ba approximated by

Ninp, me[l - g

The application of a continuity comaction
i9 expacted.

Inspired Confident Ambitious
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‘What students need to learm:

4 4.3 Select an appropriate Students should know under what
Statistical probebility distribution fer 8 | conditions & binemial distribution or 8
distributions contaxt, with appropriata Mormal distibuticn might be a suitable
reasaning, inchuding el
cantiniad recognising when the
tinomial or Nermal model
may nak be appropriate.
5 5.1 Undarstand and apply tha | An informal appreciation that the
Statistical language of statistical axpacted valua of a binomial
hypothasis hypothesis testing, distribution is given by np may be
testing daveloped through a raquirad for a 2-tail tast,
binomial model: null
hypothesis, alternative

hypothesis, significance
level, test statistic, 1-tail
tast, 2-tail tast, critical
value, eritical region,
acceptance region,
p-value;

extend Lo correlation Students should know that the praduct
coafficlants as measuras of | mpment correlation coelficient » satisfias
how close date points e W | | x|< | apd that & value of F= +] means

a straight line, the data points all lie on & straight line.

and

b mble ta interpret a given Students will be expected Lo calculate a
correlation coefficient using walue of F using their calculator but use of

a given pg-valua or cntical the farmula is not reguirad,

walue {ealellatian af

corralation coefficlants is Hypothesas should be stabed in terms of o

axcluded). with @ null hypothesis of o = 0 where o
raprasants the population correlation
coefficient,

Tables of critical values or a p-valug will
be given.

Inspired Confident Ambitious
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5 5.4 Conduct a statistical
hypothesis test for the
Statistical
hypot! ::h proportien in the
testing binomial distribution and
interpret the results in
contimuad contaxt,
Understand that a sample | Hypotheses should be expressed in
is baing usad to make an | terms of the population paramataer p
inferance about tha
population
and
appreciate that the A formal understanding of Type I
significance laval is the arrars is not axpectad,
probability of incorrectly
rejecting the null
hypothesis.
5.3 Conduct a statistical Students should know that:
hypothesic teet far the mean o
of @ Mormal distribution with - |
krown, given or assurmead IF.X - Nig, o) than x - NI,. F‘T ana
varance and interpret the .
reulim: In N I'.I'Eta pest for g can be carried oul using:
conkes - )
~ Hill, 1%}
ET.I'JJ:
N proofs Pequired.
Hypathegas should be stated in tarms aof
the population roean i
Knawledge of the Central Limit Thearem
or other larges sample approximations is
not requirad.
& 6.1 Understand and use
fundamantal gquantities
Er:lilhntrnm“ and and units in the 5.1
hankcs system: length, time,
mass.
Understand and use Students may be required to convert
derived guantities and one unit into another e.g. km h™ inta
units: valocity, m st
acceleration, force,
waight, momant,
Inspired Confident Ambitious
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Kinematics

What students need to learn:

The John Roan School

7.1 Undarstand and usa the Students should know that distance
language of Kinematics: and speed must ba positive,
position; displacemant;
distance travelled;
velocity; speed;
accalaration,

7.2 | Understand, use and Graphical solutions to problems may
interprat graphs in ba regquired.
kinematics for motion in
a straight line:
displaceamant against
time and interpretation of
gradiant; valocity against
time and interpretation of
gradient and area under
tha graph.

7.3 | Understand, use and Derivation may use knowledge of
derive the formulae for sections 7.2 andfor 7.4
constant accelaration for
motion in & straight line.

Extend te 2 dimensians Understand and use suvat formulae for
USINg ¥ecliors. eonstant acesleration in 2-0,
eg.v=u+at, r=ur+Lar’ with vectars
given in | = | ar column vactar farm,
Use vectars to solve prablems,

74 | Use caloulus in The level of calculus required will be
kinematics for motion in consistent with that in Sections 7 and
a straight line: B in the Pure Mathematics eonbent.

dr dv  d'r
B E— + . — _J
dr dr  dr
r-l[tl de, v -Ji di
Extend to 2 dimansions Differentiation and Integration of a wactar
using wectors. with respect to lime, e.g.
1
Given r=ri+t'j, findr and r at a
given ma.
7.5 Model motion undar gravity | Dervation of fermulae for bme of Might,

in a wertical plana using
vectors; projactiles,

range and greatest halkght and the
derivation of the equation of the path of a
prajectile may be raguired.
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What students need to learm:

Forces and
Hawton's laws

8.1 Undarstand the concapt Hormal reaction, tension, thrust or
of & force; understand compression, resistance,
and use Newton's first
law.
B.2 Understand and use Problems will invelve motion in &
Mewton's second law for straight line with constant
motion in a straight line acceleration in scalar form, where the
{rastricted to forces in forces act sithar paralial or
tweo perpandicular parpandicular to the motion.
::r::::t;:.ﬁn:::au Problems may invelve motion in a
3 extend to straight line with constant
m" '::I';ﬁ; where forcas need ;:l:-ulnrul:lunl in v:ﬂltnrjfnhﬂn. where the
. roas are given in i - rm Or as
to I:.u! I'EIEH'UEH [restricted bo column vectors.
2 difmensions].
Extend ta prablems where farces need bo
be resolved, 2.0, & particle moving on an
inclined plan,
8.3 Undarstand and usa

weight and motion in &
straight lime under
gravity; gravitational
accelaration, g, and its
value in 8.1 units to
varying degreas of
[CCUrACY.

(Tha inverse squara law
for gravitation is not
reguired and g may be
assumad to ba constant,
but students should be
awara that g is not a
universal constant but
depands on lecation. )

Tha default value of g will be 9.8ms-2
but soma quastions may spacify
anothar value, e.g. g = 10ms2

Inspired

Confident

Ambitious
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8 B4 | Understand and e Connectad particle problams could
Fo and Mewton s third |“; includa m“lﬂ'ﬂ- with Flﬂtlﬂl im
Nawton's laws equilibrium of forces on a | Sontact e.g. lift problams.
particle and motion in &
" Problems may be set where forces need to
ean d :t"l!hit .t':: (restrictad to be resphvad, @.9. at least one of the
pf::;ml: diractions | PECIS S moving an an inclined plane.
or simple casas of forces
given as 2-D vectors);
application to problams
involving smooth pulleys
and connected particles;
resalving Morces in
& dimensions; equilibrium of
a partice under coplanar
farces.
B.3 | Understand and use addition | Students may be reguired to resolve a
of forces; resultant forces; vector inte two compaonants or use a
dynamics far motien in a vector disgram, e.g. problems imalving
mHana. two or mone forces, given in magnitude-
diraction fErm.
B.E | Understand and use the An understanding of F = uf when a
F = pege model for friction; partiche is moving,
coafMicient of frction; mation
of a body on a rough An understanding of F < uf in & situation
surface; limiting friction and | ©F #guilibriurm.
Statics.
@ 9.1 Undarstand and usa Equilibrium of rigid bodies,
Moments Maments in simpls satlc Problems invalving parallel and non-

oontexts.

parallel coplanar farces, a9, ladder
prablams,

Inspired

Confident
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Content and assessment overview

The Pearson Edexcel Level 3 Advanced GCE in Mathematics consists of three
externally-examined papers.

Students must complete all assessment in May/June in any single year.

~ The best in everyone™

Paper 1: Pure Mathematics 1 (*Paper code: 9MAD/01)
Paper 2: Pure Mathematics 2 (*Paper code: 9MAD/02)

Each paper is:

2-hour written examination
33.33% of the gualification
100 marks

Content overview

« Topic 1 = Proof

« Topic 2 - Algebra and functions

= Topic 3 = Coordinate geometry in the (x, ) plane
+« Topic 4 - Sequences and series

+« Topic 5 - Trigonometry

* Topic 6 - Exponentials and logarithms
« Topic 7 = Differentiation

« Topic 8 - Integration

* Topic 9 = Numerical methods

« Topic 10 - Vectors

Assessment overview

« Paper 1 and Paper 2 may contain gquestions on any topics from the Pure Mathematics
content.

+ Students must answer all questions.
+ (Calculators can be used in the assessment.

Inspired Confident Ambitious
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Assessment

Paper 3: Statistics and Mechanics (*Paper code: 9MAD/03)

2-hour written examination
33.33% of the gqualification
100 marks

Content overview

Section A: Statistics
« Topic 1 - Statistical sampling

Topic 2 = Data presentation and interpretation

Topic 3 = Probability

+ Topic 4 = Statistical distributions

« Topic 5 - Statistical hypothesis testing
Section B: Mechanics

* Topic 6 = Quantities and units in mechanics
e« Topic 7 = Kinematics

« Topic 8 = Forces and Newton's laws

* Topic 9 - Moments

Assessment overview

« Paper 3 will contain guestions on topics from the Statistics content in Section A and
Mechanics content in Section B.

* Students must answer all questions.
* Calculators can be used in the assessment.
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Mark Schemes

The following excerpts are taken directly from the mark scheme guidance
produced by Edexcel and is useful for students to be familiar with.

The Edexcel Mathematics mark schemes use the following types of marks:

« M marks: method marks are awarded for '’knowing a method and attempting
to apply it, unless otherwise indicated.

= A marks: Accuracy marks can only be awarded if the relevant method (M)
marks have been earned.

e B marks are unconditional accuracy marks (independent of M marks)

e Marks should not be subdivided.

These are some of the traditional marking abbreviations that will appear in the mark
schemes.

* bod - benefit of doubt

« ft-follow through

¢ the symbol V will be used for correct ft

* (Ao - correct answer only

e (SO - correct solution only. There must be no errors in this part of the

question to obtain this mark

e isw-ignore subsequent working

« awrt - answers which round to

e SC:special case

e o0e-orequivalent (and appropriate)

e dep - dependent

¢ indep - independent

¢ dp decimal places

e sf significant figures

e X The answer is printed on the paper

» [ The second mark is dependent on gaining the first mark

Where a candidate has made multiple responses and indicates which response
they wish to submit, examiners should mark this response.

If there are several attempts at a question which have not been crossed out,
examiners should mark the final answer which is the answer that is the most

complete.

Ignore wrong working or incorrect statements following a correct answer.
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The mark scheme given depends on the question, but the below includes
a couple of examples of mark schemes for questions so you can see the

Mark Schemes

format in which they are given.

£

%% The John Roan School
s Sixth Form
The best in everyone™

Part of United Learning

1 {a) J£=!2: __— ML Llb
| dx o Al b
i)
dy 2
(b) Attemnpts to solve JE.I :] I =Tx=4...0
{ Ml Lib
e, (2x+1)(x-4)=0 leading to x=_.. and x=...
Comect entical values x— —5.4 Al L1k
Chooses inside region for their critical values dh Ab
Accept either —%{xqﬂi or ——;r_-:.rr_;_.'-*l Al _1h
i4)
{6 marks)

Motes:

(a)
MI1:

Al:

Decreases the power of x by one for at least one of their terms. Look for ¥

Allow for 5= 1)

dl' T
-l-d?_]lx Tx=4

(b)
Mi:

Al:

dhil:

Al:

Sets their :_—" .0 where ... may be an equality or an inequality and proceeds to find two
x

values for x from a 3TQ) using the usual rules. This may be implied by their cntical values.

. . 1
Correct critical values x.. - 5.4

These may come directly from a caleulator and might only be seen on a sketch.

Chooses the inside region for their critical values.

. 1 ] 1
Accept cither —=<r<4 or -z=Zx£4 butnoteg, —m<r54

2 2 h

L

i i 1
Condone, e.g., x>-=, r=<4 or x>-= and x=4 or {1'11' > —E}F‘l':.t:x{f[

2’ 2

' [ 1]
or rel ——.4 | or x| ——. 4|
27 172771

2 2

. 1 . .
it 15 clear that the —yEA< 4 is their final answer.

1 L 1 .
Note: You may see x< —=_x <4 in their initial work before —= = xr < 4. Condone this so long as
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Mark Schemes

The John Roan School

L5 Sixth Form
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Question Scheme Marks | ADs
a) 15-3 -2=3=0" B1* | 11k
1)
3|b) Differantiate v wrt M1 21
-2r-2 AL L1b
ElmsT] AL 1.1k
(3)
3lc} Integrate v w.rt. ¢ M1 1.1b
1. .
15t —=r -1t~ AL L1k
k'
e ] o !
Total distance = | 150 ——r' -1’ 1 15— ! 1
3 3 1
- u - A
OR 3.+ (5.—5,) Bl 3la
where £, means the value of theis integral when ¢ = 3.
M.B. Allew the negative of this.
T
— {m) AL 1.1b
3
(9
[B marks]
Motes:
3a | B1" | Correct expression, correctly evaluated to give O
OR 0=15-1" -2
=3
3b | ML Differantiate v, with at leat two powers decreasing by 1
Al Cofrect sxpression
Al ca (must be positive)
N.B. i they give B as their answer, without any working, this can score all 3 marks.
3 | M1 Integrate v, with at least two powers increasing by 1 (allow if only two terms integrated) .
Al Correct expression. [gnare |+ C)
M1 Camplete method to find the tatal distance or displacement
Al Accept 31(m) or better, must be positive
1
M.B. i the indefinite integral | |5.I'—;.f] —1* ) is mever seen, they score nothing, even if the
coffecl answer appears, &4 this indicates they hawve used a caleulater ta do the whale
guastion,
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Key Formulae

Formadas that students are expected to know for & Level Mathamatics are givan below and
will mel aggaar in the Boaoklet Mathermatica! Formuiae and Stalistics) Tablas, which will be
pravided for usa with tha paper.,

Pure Mathamatics

Quadratic Equatiens

—h £ofb* - dar

g’ +Ex+e=10 has roots 3
i

Laws of Indices

a'a ma
g s’ mat !
hTI-F. =g

Laws of Logarithms
x=a"s=xn=log, x fora=0and x =10

log,x + log, v = log, (x¥)

i
log,x —log. v = log, | =
'._l'.l

klog,x = log, (%)

Coordinate Geomekry
& straight line graph, gradiant m passing through( x, ¥, ) has equation y—y, =ai{x—x, )

Stralght linas with gradients e and m, are perpendicular whan b s, = -1

SequUaEnces
Ganeral term of an anthmetic progression:
i, = +{r—1 :Inf

Ganeral term of a gaomatric prograssion;

A=l
&, = ar
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Key Formulae

Trigonometry
I the trangls ARC
Sina rula: _E = _b = _L-
sind  snld sl
Cosing rula: g =0+ —2hecosd

Ares a—absin €
-

cos’d +aintd =1
gectd = | + 'y
cogectd = | + cot’d
gin2A = 2 gin A cos A
cosld = oo’ — gin’Ad

T ian A
| —ian’ A4

Lam 24 =

Mensuration

Circurnlerence and area of cirde, radiug r and dismatar
C=Xmr=xd A=mxr

Pythagaras’ theararm:

W

=% The John Roan School

~ Sixth Form
¥ The best in everyone™

Part of United Learning

In any right-angled triangle whare g & and ¢ are the lengths of the sides and ¢ i5 the

hypotenuse, = g° + &

1
Area of a trapezium = E{a + bk, whera g and b are the langths of the parallel sides and &

is thair parpandicular separation

violuma of a prism = area of cross section x langth

For a circle of radius r, whers an angle ak tha centre of & radians subtends an arc of langth 5

and encloses an associated sector of area 4:

s=rfd d= Lr"l"-'
4
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Key Formulae

Calculus and Differential Equations

I x

f{x1+glx)
Fixigix)
Figlzh)

Inbpgrabing

Fumction

-=.I1

Filx)+g'ix)

C{gxihe (1)

fired Under & curve = i_|.- dr {y =)

Inspired

P
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Vectors
.z, o2,z
|J:i+_|rj+:|{|—..|||ix + ¥+ ]
Derivative
axt-l Statistics
i cos b Themaanufumrnfdam:I=Zf=Z[_t
W o3f
—kgindx ¥ -
The standard Normal variable: 7 ==t
k b [
E
i « whare X ~ H[,u.-rr:]
x
fixi=gix
fll:.la']gl:l] - E{I]EF{I] Mechanics
Forces and Equilibrium
Flelxng'(x) Welght = mass x g
Frictioh: F = uR
Mewtons sacond law in the form; F = ma
Int=gral
| I Kinematics
x Fo,omE-1
n+l For matign in a straight line with wvariable acceleration;
%:mh-c |.=£ u=i=£
i dr  de
1
_I ciskr + ¢ r= J-1-'d.|' w= jﬂ-l]l'
lc"“ + &
In|d+e, x=0
fix)+gix)+c
figixn+c
Confident Ambitious




Page 42

The John Roan School
& Sixth Form

The best in everyone™

Part of United Learning

Home-learning & Independent Work

Objectives of a Sixth Form Home-learning Policy
Objectives of a John Roan Sixth Form Homework policy are as follows:

o To enable our students to achieve the best grades that they are capable of
at Post-16 through:
o The consolidation and revision of learned material
o The application of learned material
o Preparation for lessons to enable access to challenging subject
content
o To reinforce high expectations of our students as independent learners
o To equip our students with the study skills required for University and other
destinations

Expectation of subject homework

At The John Roan Sixth Form we aim to teach students to become independent
learners who use their private study time effectively. Students will be given
guidance and support with creating revision schedules, effective note taking,
essay writing and academic literacy, but will also be expected to practise and
demonstrate these in their home learning.

As a benchmark, students should expect to receive an amount of homework per
subject that is equivalent to twice the number of contact hours that they receive
in school: six hours per subject which amounts to 18 hours per week.

Deadlines

Failure to meet deadlines for homework will result in a one-hour detention after
school the following day, while repeated failures to meet homework deadline will
escalate to an academic support plan or school-based exclusion. Students who
are placed into detention will still be expected to complete missed homework.
Students are encouraged to communicate with teachers about other deadlines in
place so that they can be supportive of work set in other subjects.

Homework setting

All homework will be set for students using Show My Homework which is
available as an app which can be accessed via a mobile phone, or as a website
that can be accessed via a computer. In some instances, homework will be set on
software including Microsoft Teams. However, instructions for any homework set
on these platforms will be repeated on Show My Homework to ensure
consistency.
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Home-learning & Independent Work

Examples of home-learning set at KS5 in A-Level Maths will typically include 4
features to support your learning:

Fluency

- Practicing the key skills we have
developed in lessons.

-  This is usually practice from the
textbook, supplemented with
additional resources as required.

Problem Solving

- THE most important skill in A Level
maths is problem solving.

-  These will vary a lot but include
maths riddles, University
Admissions Tests Questions, UKMT
Maths Challenge questions, random
problems we find!

&
&

Exam Practice

- Familiarizing yourself with exam
questions in key for building success
and confidence.

- Each week you will complete a small
number of exam questions on recent
and previous topics.

Revision Notes

-  Oftentimes people think revision
notes aren’t needed in maths, but this
is not the case.

- As such we model, structure and
scaffold the production of revision
notes on all units of work when
completed.

Independent practice in class

In addition to independent practice given as home-learning, students can expect to complete
independent practice questions within lessons where appropriate. This may be in the form of

textbook practice questions and/or exam-style questions. Students should expect to
encounter a range of question styles and formats and should become familiar with the
structure and conventions of Edexcel A-level Mathematics exam questions. Regular

independent practice will help students develop confidence, accuracy and fluency in applying

their mathematical knowledge.
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How to get an A*

1. Attendance and punctuality

The best way to succeed in Maths is to be present, and on time, in lesson with your
teacher and accessing the materials and teaching. If there is a reason for your
absence, you must catch up with the work as soon as possible by using the links
on SharePoint. Ensure you let your teacher know.

2. Home-learning

The homework that will be set each week is directly related to the content that you
need to study but also the skills you need to master to access the exam. It is very
important therefore that you complete this to a high level. If you use online
solution banks to support you, ensure this is clear in your working (i.e. write in
green pen) and that you are confident you can redo the question(s) independently
following it. Blindly copying homework will not help!

3. High quality revision and retrieval

Learning requires a change in long-term memory. This means you must regularly
review the content that you have studied in class at regular intervals. We support
this through our setting of homework, but it is important you supplement this with
your own independent learning and practice.

4. Test corrections & reflections (DIRT)

“You do not learn form experience; you learn from reflecting on experience” - John
Dewey. This is true in all forms of life, including maths A Level. Just completing an
exam is not enough, you must really engage in the subsequent DIRT lesson
following this and hone your reflection skills.

5. Don't be afraid to be wrong

Often students think the best mathematician is the one who is never wrong. But
this is not the case. It's the one who always tries and never gives up. If you're
given difficult problems, have a go! It's only through practice, exposure and
reflection that you will improve.
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Essential Resources

Websites

amsp.org.uk

This website has LOTS of maths
practice including a useful section on
‘Essential Skills’ when preparing for

the jump from GCSE to A Level

physicsandmathstutor.com

This website gives you access to lots
of different past papers and mark
schemes for your own revision

Sharepoint: Maths Folder

In the Maths folder on SharePoint we
have resources for all lessons,
including links to videos for support

Videos

Mr Bicen Maths (YouTube)

This YouTube channel (made by a
teacher Ms Dryden used to work
with!) is a fantastic resource. It
talks through every topic across
the A Level course with clear
explanations and examples.

Numberphile (YouTube)

This YouTube channel has
hundreds of videos about quirky
maths and mathematicians. It's a

great place to find fascinating
maths stories to make you really
think!

Social Media

There are loads of interesting maths accounts on social media.

Some that are great for revision and learning support.

Some that share cool maths problems and interesting conundrums.

Whenever you come across one, ‘like’ it so the algorithm knows to give you more!
(And show it to your maths teacher..you know they'll appreciate it!)
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University Courses & Career Paths

[E]Z] Transferrable skills
Analytical Thinking Numerical Proficiency Data Analysis
Critical Reasoning Logical Reasoning Pattern Analysis
Problem Solving Attention to Detail More Problem Solving!
@ University Courses - Have a go at researching..

Mathematics
Computer Science
Engineering
Economics / Finance

Mathematics and Philosophy

% Career Paths

Mathematician / Maths Teacher

Statistician
Operations Research
Actuary / Accounting
Economist / Financial Analyst
Data Scientist
Civil / Mechanical / Aerospace Engineer
Cryptographer

Software Engineer
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Key Contacts and FAQ’s

Key Contacts
Head of Maths: Ben Farren
A-level Maths contacts: Ben Farren and Callum Sawdy
Email addresses:
Ben.Farren@thejohnroanschool.org.uk
Callum.Sawdy@thejohnroanschool.org.uk

Frequently asked questions

1. What are the biggest challenges in A-level Maths? A-level Maths is a big
step-up from GCSE. The topics are more complex and require a greater
depth of understanding. The volume of content requires students to be
committed and demonstrate consistent effort.

2. How do | revise for A-level Maths? Firstly, it is imperative that you attend
alllessons and complete all home-learning. The principles of retrieval
and memory apply to Maths too, so you should review content taught in
class at regular intervals. Create high-quality revision materials and use
them to learn and recall key information, such as formulae. Regularly
practising exam-style questions will help you identify what you do and
don't understand, while exposing you to the range of question types you
may encounter in exams. You should also make full use of the tools
provided and become familiar with your calculator, formula booklet and
the Large Data Set.

3. What is the large data set? The Large Data Set (LDS) is a spreadsheet
containing real-world weather data from the Met Office, which you will
use in Statistics lessons to practise applied statistical techniques. You do
not need to memorise the entire LDS, but you should be familiar with the
locations of the weather stations, the time periods covered, the main
variables and their corresponding units. In the Applied paper, exam
questions may refer to these features, or data from the LDS may be
provided as part of a question.

4. How can my parents support me with A-level Maths? Parents can
support by encouraging good attendance, punctuality and the completion
of home learning to a high standard. They can also help you establish a
regular revision routine and communicate with teachers about your
progress or any concerns.
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