AS and A-Level Overview and SOW - September 2018

Year 1: AS Mathematics pure content
Pure Mathematics

Estimated hours

1 Algebra and functions

Alzebraic expressions — basic alzebraic manipulation, mdices and surds
Quadratic fimchons - factonsmg, solving, graphs and the discrimmants
Equations — quadratic/ Imear simultanecus

Inequalihies — lmear and quadratic (nclhiding graphical soluhons)
Graphs — cubic, quarhic and reciprocal

Transformations — transforming graphs — f{x) notation

2 Coordinate geometry in the (x, y) plane

Straight-line graphs, parallel'perpendicular; lensth and area problems

Circles — equation of a circle, geometnic problems on a gnd
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3 Further algebra

Algebraic division, factor theorem and proof
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The bmomial expansion

4 Trigonometry

Trnigonometric rahios and graphs 6
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Tngonometnc 1dentthes and equations 10
Vectors (2D)
Defimtions, magmiude/direction, addihon and scalar multiphication T
Position vectors, distance between two pomnts, geometnic problems T
b Differentiation
Defimtion, differentiating polynomials, second derrvatives 6
Gradients, tangents, nopmals, maxima and minima 6
7 Integration

Defimition a5 opposite of differentiahion, indefimte mtegrals of 37
Definite integrals and areas under curves 5

§ Exponentials and logarithms: Exponential finchions and natural
loganthms
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120 hours
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Year 1: AS Mathematics applied content
Statistics and Mechanics

Unst Title Eztimated hours
Section A — Statizfics
1 Stafistical sampling
4 | Introduction to sampling terminology; Advantazes and disadvantages of 1
zampling
b | Understand and wee campling technigues; Compare sampling techniqoss ]
in comtaxt
2 Diata prezentafion and interpretation
4 | Calcolzstion amd interpretztion of meazsares of location; Calonlstion and 4
interpretztion of measures of variation; Understand and use coding
b | Imterpret dizgrams for single-variable data; Interprat scatier diagrams and
resreszion lnes; Becosnise and interpret outliers; Draw simple B
conclusion: from statisticzl problams
3 Probability: humally exclosive events; Independent events 3
4 Statistical distribufioms: Tzs discrate distribuations to maodsal resl-veorld
zimations; Identify the discreta uniform distribution; Calculate &
probabilities nsing the binomizl distribution {calculator nse expected)
& Statistical hypothesiz testing
a4 | Lanzoaze of hypothesis testing; Significance levels 2
b | Camry out hypothesis testz imvolving the binomizl distribution &
30 honrs
Section B — Mechanies
i Qruantities and unifs in mechanics
) Introduction to mathematical modelling and standard 51, onits of length 1
= | time and mass
B Definitions of force, valocity, speed, acceleration and weight and 3
= | dizsplacerment; Vector and scalar guantitiss
T Kinematics 1 (constant acceleration)
a | Graphical repressntation of velocity, acceleration and displacement 4
B hlotion in a straight lime under constant accelaration; sy formuolae for §
= | constant sccelerstion; Vertical motion undar gravity
] Forces & Newton's laws
a4 | Mewtow's first law, force diagrarns, equilibrivm, imtrodoction to i, j system 4
MNewton's second law, *F = ma’, connected particles (no resolving forces
b | oruseof F = gf); Newton's third law: equilibrinm, problems involvine i
smooth palleys
kU Kinematics 2 {variable acceleration)
a | Variahble force; Caloulus to defermnine rates of changs for kinematics 4
b | Use of integration for kinematics problems ie. r=[vdr, v=|ads 1
A0 honrs




AS and A-Level Overview and SOW - September 2018

Year 2: Remaining A Level Mathematics pure content

Pure Mathematics
Unit Title Eztimated hours
1 Proof: Examples including proof by deduction* and proof by 3
canfradiction
2 Algebraic and partial fractions
a | Simplifving algebraic factions 2
b | Partial fractions 3
3 Functions and modelling
4 | Moduhs function 2
b | Composite and inverse fanctions 3
C | Transformations 3
d | Modelling with functions* 2
Fexamples may be Irigenomeme, exposeniial, reciprooal s,
4 Series and sequences
a2 | Anthmetic znd geomstric progrezsions (proofs of “sum formulas™) 4
b | Sigma notstion 2
¢ | Feowrence and ferations 3
5 The binomial theorem
2 | Expanding {a+ bz)" for rationsl »1; knowledge of rangs of validity 4
b | Expanzion of functions by first using partial fractions 3
(1] Trigonometry
a2 | Fadians (exact valoes), arcs and sectors 4
b | Smazll angles 2
| Secant, cozecant and cotangent (definitions, identities and graphs); 3
Tnverse rigonometrical fanctions; Inverse trizonomeirical fonctions
d | Compound® and double (and half) angle formulas ]
FEEmEnIc frools expecied
g2 | Reozfxr £a)or Reinx +a) k.
f | Proving trigomornetric identities 4
g | Solving problams in context (e g. mechanics) 2
T Paramefric equations
a4 | Definition snd converting hetwesn parametric and Cartesizn fonms 3
b | Corve sketching and modslling 2
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Unit Title Eztimated hours
i Differentiation
3 | Differentiating sinx and cos x fom first principles 2
b | Differantiating exponentials and logarithms 3
¢ | Differentiating products, quotients, implicit and parametric fonctions. i
d | Second derivatives (rates of change of gradient inflactions) 2
2 | Fates of change problems* (inchuding growth and kinematics) 3
*soe [mtegration (part 1) - Differeniial oquatioes
2 Numerical methods*
2 | Location of roots 1
b | Solving by iterstive methods (knowledge of “stzircase and cobweh’ 3
diagrams)
¢ | Newton-Faphson method 2
d | Problam solving 2
*See Inbegration (part 2) for the mapesium rule
14 Integration (part 1)
2 | Integrating x7 (incloding when n = -1}, exponentials and trizonometric 4
functions
b | Using the reversa of differentiation and vsing trigonometric identities to 5
manipulate integrals
11 Integration (part 1)
2 | Integration by substitution
b | Integration by parts
c | Use of partial fractions
d | Areas under graphs or betwaeen two curves, including understanding the 4
arez is the limit of 2 sum (using sizma notation)
g | The trapezimm mle 2
f | Differantial equations {including knowledgs of the family of solution 4
curves)
1 Vectors {SI%}:_ Uze nf'f-.a:mra. in thres dimensions; knowladge of cohumn :
vectors and §, j and k umit vectars
1210 hours
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Unut

Statistics and Mechanics
Title
Section A — Statizfics

Year 2: Remaining A Level Mathematics applied content

Eztimated honrs

e Iea

Eegression and correlation

Change of variahle

Comelation cosfficients
Statistical hypothesis testing for zero correlztion
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Frobability

Using =at notation for probability
Conditional probability

LA

Questioning azsumptions in probability

(= [ =]

The Mormal distribution

Understand snd wse the Mormal distribation

LA

Use the MNormal distribution as an approximation to the binormial
diztribution
Selacting the appropriate distribution

LA ]

Sratistical hypothesis testing for the mean of the Monmal distribnation

ti

30 honrs

Section B — Mechanics

Moments: Forces” tuming effect
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Forces at any angle

Fasolving forces

Friction forces (inchiding cosfficient of fiction &)

Applications of kinematics: Projectiles
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Applications of forces

Egquilibrium and statics of 2 particle {incloding ladder problems)

Drnvnamics of a particle

154
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Fuarther kinematics

Constant acceleration (equations of motion in I0; the i, j system)

“arlable accelaration (use of calculos and finding vectors - and + at 2
Eiven time)

30 honrs




