
Knowledge Organiser A Level Mathematics 

Unit:  Algebra and Functions 
Year:  12 
Purpose of Unit:  

 To answer questions involving algebra and functions 
 
Key Learning/Knowledge: 
 Algebraic Expressions 
 Quadratics 
 Equations and Inequalities 
 Graphs and Transformations 

Key Vocabulary and meanings: 
 
Integer- a whole number 
Product- the answer when two or more values are 
multiplied together 
Surd- a number that can’t be simplified to remove a 
square root 
Irrational- a real number that can NOT be made by 
dividing two integers e.g. π 
Rational- a number that can be made by dividing two 
integers 
Base- the number that gets multiplied when using an 
exponent 
Quadratic- a function where the highest power is 2 
Function- a special relationship where each input has 
a single output. Often written f(x) 
Domain- the inputs of a function 
Range- the outputs of a function 
Discriminant- b²-4ac is used to determine how many 
real roots a function has 
Equation- a mathematical statement with an equals 
sign 
Inequality- a mathematical statement comparing two 
values 
Cubic- a function where the highest power is 3 
Quartic- a function where the highest power is 4 
Reciprocal function- a function where the highest 
power is negative 
Asymptote- a line that a curve approaches as it heads 
to infinity or minus infinity 

Key Skills: 
 Laws of indices 
 Manipulating surds 
 Quadratic graphs 
 Finding and using the discriminant 
 Completing the square 
 Solving quadratics 
 Set notation 
 Solving linear and quadratic inequalities 
 Solving simultaneous equations 

algebraically and graphically 
 Transformations of graphs 

Links to prior knowledge/learning: 
The majority of this unit has been covered at higher GCSE.  

 
Cross Curricular link/ World Issues 
 

 Using quadratics in modelling e.g. bridges 
 Simultaneous equations in context 
 Link to linear programming for optimisation problems 

 
 

 

 

 

 

 



Knowledge Organiser A Level Mathematics 

Unit:  Constant acceleration 
Year:  12 
Purpose of Unit:  
 
 To introduce constant acceleration 
Key Learning/Knowledge: 
 
 Distance-time and velocity time graphs 
 SUVAT equations 

Key Vocabulary and meanings: 
Velocity- the rate of change of displacement 
Acceleration- the rate of change of velocity 
SUVAT equations- 

 
 
Acceleration due to gravity- in maths we use 9.8m/s² 
 

Key Skills: 
 
 Drawing and interpreting distance-time and 

velocity-time graphs 
 Deciding which SUVAT equation is 

appropriate for the given problem 
 Using SUVAT equations 
 Vertical motion under gravity 

Links to prior knowledge/learning: 
Converting between SI and compound units (in previous unit) 
Substitution into formulae 
Changing the subject of a formula 
Plotting and interpreting graphs in context 
 

 
Cross Curricular link/ World Issues 
This unit overlaps with the Physics A level. 
 

 

 

 

 

 

 

 

 

 

 

 



Knowledge Organiser A Level Mathematics 

Unit:  Coordinate Geometry 
Year:  12 
Purpose of Unit:  
 
 To cover A level content of coordinate geometry and prepare for future topics that will need this 

knowledge 
Key Learning/Knowledge: 
 
 Equation of a straight line 
 Parallel and perpendicular lines 
 Equation of a circle 
 Multi- step problems 
 Modelling 

Key Vocabulary and meanings: 
 
Bisect- cut exactly in half 
 
Parallel- parallel lines have the same gradient 
 
Perpendicular- perpendicular lines meet at a right 
angle 
 
Straight line equations- 
Y=mx+c 
ax+by+c=0 
y-y1=m(x-x1) 
 
Circle equation- 

(𝑥 − 𝑎) + (𝑦 − 𝑏) = 𝑟  
 
Where (a,b) is the centre and r is the radius. 
 
 
 
 

Key Skills: 
 

 Understand and use proportional 
relationships and their graphs 

 Understand and use the equation of a 
straight line 

 Gradient conditions for two straight lines 
to be parallel or perpendicular 

 To be able to find lengths and areas 
using equations of straight lines 

 Be able to use straight line models in a 
variety of contexts 

 Understand and use the coordinate 
geometry of a circle 

 Complete the square to find the centre 
and radius of a circle 

 Use circle theorems to solve more 
complex problems 

 
Links to prior knowledge/learning: 
GCSE skills- simultaneous equations, completing the square, equation of a line, parallel and 
perpendicular lines, trigonometry, Pythagoras’ theorem, circle theorems 
 

 
Cross Curricular link/ World Issues 
 

 

 

 

 

 

 

 

 



Knowledge Organiser A Level Mathematics 

Unit:  Further Algebra 
Year:  13 
Purpose of Unit:  
 
 To cover the Further Algebra unit of the Maths A level 
Key Learning/Knowledge: 
 
 Factor theorem 
 Algebraic division 
 The Binomial expansion 
 Algebraic proof 

Key Vocabulary and meanings: 
 
Binomial- an algebraic expression of the sum or 
difference of two terms 
 
Coefficient-a number or symbol in front of a variable 
that represents a constant 
 
Counter- example- an example that satisfies the 
statements conditions but does not support the 
statements conclusion 
 
Conjecture-a mathematical statement that has not 
yet been rigorously proved. 
 
Factor theorem- if f(a)=0, then (x-a) is a factor. 

Key Skills: 
 

 Manipulate polynomials algebraically, 
including expanding brackets and 
collecting like terms, factorisation and 
simple algebraic division; use of the 
factor theorem 

 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: proof by 
deduction, proof by exhaustion, 
disproof by counter-example 

 Understand and use the binomial 
expansion in the form (𝑎 + 𝑏𝑥)  

Links to prior knowledge/learning: 
GCSE knowledge- expanding and factorising brackets, substitution, proof 
Cross Curricular link/ World Issues 
Probability 

 

 

 

 

 

 

 

 

 

 

 

 



Knowledge Organiser A Level Mathematics 

Unit:   Quantities and Units in Mechanics 
Year:  12 
Purpose of Unit:  
 
 To introduce to the mechanics section of the A level 
Key Learning/Knowledge: 
 
 Quantities and units in mechanics 

Key Vocabulary and meanings: 
Model- a mathematical system which enables a 
problem to be solved 
Light- has negligible mass 
Static- not moving 
Rigid- doesn’t bend 
Thin- has negligible thickness 
Smooth- no friction between the surface and object 
Rough- friction to be considered 
Particle- dimensions are negligible so mass or object is 
at a point. Air resistance and rotational forces can be 
ignored 
Rod- a long, thin, straight object 
Lamina- a thin, two dimensional surface with mass 
distributed evenly across it’s flat surface 
Uniform body- mass is distributed evenly, so acts at the 
centre of mass 
Light string- neglible mass and equal tension 
Inextensible string- a string that does not stretch 
Scalar- has magnitude only and is always positive. E.g. 
distance, speed, time, mass. 
Vector- a quantity with magnitude and direction. E.g. 
velocity, acceleration 
 
 

Key Skills: 
 
 To know and use the language for 

mechanics modelling assumptions 
 Units used in mechanics 
 Converting to SI units 
 

Links to prior knowledge/learning: 
Converting between units of mass, volume and length. 
Compound measures 
Plotting and interpreting graphs 
 

 
Cross Curricular link/ World Issues 
Simplifying real world problems using the assumptions 
 

 

 

 

 

 

 

 

 



Knowledge Organiser A Level Mathematics 

Unit:  Statistical Sampling 
Year:  12 
Purpose of Unit:  
 
 To know and use statistical sampling methods and be introduced to the large data set 
Key Learning/Knowledge: 
 
 Sampling methods 
 Large data set 

Key Vocabulary and meanings: 
Population- whole set of items that could be sampled 
Census- observations taken from the entire population 
Sample- observations taken from a subset of the 
population 
Sampling unit- one individual observation set from the 
population 
Sampling frame- a numbered (or named) list of 
individual sampling units 
Strata- a subset of the population 
Simple random sampling- every item has an equal 
chance of being chose e.g. random number 
generator 
Quota sampling- non-random sample is taken to fill 
predetermined categories 
Opportunity sampling- a non-random sample from 
available sampling units 
Stratified sampling-random samples are taken 
proportionally from mutually exclusive groups 
Systematic sampling-items are chosen at regular 
intervals from a sampling frame 
Quantitative data- numerical values 
Qualitative data- non-numerical values 
Continuous data- variables that can take any value. 
Measured. 
Discrete data- variables that can only take specific 
values. Counted.  
 
 
 

Key Skills: 
 
 To know and use ‘population’ and ‘sample’ 
 Use samples to make inferences about a 

population 
 To understand and use techniques 

including simple random, systematic, 
opportunity, quota and stratified sampling 

 To critique sampling methods in context 
 To familiarise with the large data set 

Links to prior knowledge/learning: 
GCSE data handling 

 
Cross Curricular link/ World Issues 
Psychology and sociology also use sampling methods 
 

 

 


