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Year 12 Syllabus in a nutshell  A Level Further Maths 

The A Level Maths course has been completed and therefore following the summer holiday there will be an 

assessment covering all the topics from the year 1 and 2 books for BOTH Pure and Applied. Remember to make 

use of your textbooks and the Integral Website for additional questions to support your consolidation. Students 

have completed all the topics from the “A Level Maths – Curriculum in a Nutshell” and in addition the topics 

listed below.  

A Level Content (in addition to the list on the A Level Maths “Curriculum in a Nutshell” document) 

Pure 

Topic A Level Reference – taken directly from 
specification 

Summary 

Trigonometric 
Functions  and 
Trigonometry 
and Modelling 

6c. Secant, cosecant and cotangent (definitions, 
identities and graphs) & inverse trigonometrical 
functions & inverse trigonometrical functions 
(5.4) (5.5) 

6d. Compound* and double (and half) angle 
formulae (5.6a) 

*geometric proofs expected 
6e. R cos (x ± α) or R sin (x ± α) (5.6b)    
6f. Proving trigonometric identities (5.8) 
6f. Proving trigonometric identities (5.8) 
6g. Solving problems in context (e.g. mechanics) 
(5.9) 

Knowledge of the reciprocal 
trigonometric functions and related 
graphs. Manipulate trigonometric 
expressions using identities, double 
angle formulae and half angle 
formulae. Proof of trigonometric 
identities and solve trigonometric 
problems in context. 

Parametric 
Equations  

7a. Definition and converting between 
parametric and Cartesian forms (3.3) 
7b. Curve sketching and modelling (3.3) (3.4) 

Define curve parametrically and be 
able to sketch curves defined in this 
form. Convert between Cartesian 
and parametric equations.  

Differentiation 8a. Differentiating sin x and cos x from first 
principles (7.1c) 
8b. Differentiating exponentials and logarithms 
(7.2) 
8c. Differentiating products, quotients, implicit 
and parametric functions. (7.2) (7.4) (7.5) 
8d. Second derivatives (rates of change of 
gradient, inflections) (7.1b) 

8e. Rates of change problems* (including growth 
and decay) (7.6) 

*see also Integration (part 2) – Differential 
equations 

Differentiate functions including 
trigonometric functions, 
exponentials and logs. Use product, 
quotient rules and implicit 
differentiation. Solve rates of 
change problems in context. 

Integration  10a. Integrating xn (including when n = –1), 
exponentials and trigonometric functions. 
Integrating functions expressed parametrically 
(8.2) 
10b. Using the reverse of differentiation and 
using trigonometric identities to manipulate 
integrals (8.2) 
11a. Integration by substitution (8.5) 
11b. Integration by parts (8.5) 
11c. Use of partial fractions (8.6) 

11d. Areas under graphs or between two curves, 
including understanding the area is the limit 
of a sum (using sigma notation)  

Integrate functions including 
trigonometric functions, 
exponentials and logs. Use 
integration by substitution or by 
parts to solve more complex 
integrals. Use integration to find the 
area underneath a curve and use 
trapezium rule to approximate an 
area. Set up and solve first order 
differential equations where the 
variables are separable. 



 

        Area under the curve to include finding area 
under the curve defined parametrically (8.3) (8.4) 
11e. The trapezium rule (9.3) 
11f. Differential equations (including knowledge 
of the family of solution curves) (8.7)(8.8) 

Numerical 
Methods  

9a. Location of roots (9.1) 
9b. Solving by iterative methods (knowledge of 
‘staircase and cobweb’ diagrams) (9.2) 
9c. Newton-Raphson method (9.2) 
9d. Problem solving (9.4) 

Use approximate methods to locate 
roots – such as iterative methods or 
Newton-Raphson method 

Vectors  Use of vectors in three dimensions; knowledge of 
column vectors and i, j and k unit vectors (10.1) 

Use vectors in 3D and solve related 
geometry problems 

Radians 6a. Radians (exact values), arcs and sectors (5.1) 
(5.3) 
6b. Small angles (5.2) 

Use radians to find areas of sectors 
and arc lengths. Know and use the 
small angle approximations 

Binomial 
Theorem  

5a. Expanding (a + bx)n  for rational n; knowledge 
of range of validity (4.1) 

Expand binomial expressions where 
the power is rational (i.e. extend the 
work from the year 1 book) and 
understand the range of validity for 
the series expansion 

 

Applied 

Topic A Level Reference – taken directly from 
specification 

Summary 

Forces and 
Friction  

5a. Resolving forces (8.4) 
5b. Friction forces (including coefficient of friction 
µ) (8.6) 

Extend the work from book 1 to 
include friction in the mechanics 
problems. Resolve forces, including 
perpendicular and parallel to a 
plane. 

Application of 
Forces  

7a. Equilibrium and statics (including ladder 
problems)  

(8.4) (8.5) (9.1) 
7b. Dynamics of a particle (8.2) (8.4) (8.5) (8.6) 

Solve both static and dynamic 
problems in a variety of settings, 
including ladders 

Projectiles  Projectiles (7.5) Solve projectile problems splitting 
the motion into horizontal and 
vertical motion. 

Moments  Forces’ turning effects (9.1) Use moments to calculate the 
turning effect of forces 

Further 
Kinematics  

8a. Constant acceleration (equations of motion in 
2D; the i, j system) 

(7.3) 
8b. Variable acceleration (use of calculus and 
finding vectors �̇� and �̈� at a given time) (7.4)   

Extend the work from book 1 to 
explore constant and variable 
acceleration problems, including the 
use of calculus. Make use of vectors 
to solve these problems. 

Conditional 
Probability 

2a. Using set notation for probability; Conditional 
probability  
(3.1) (3.2) 
2b. Questioning assumptions in probability (3.3) 

Use of conditional probability 
formulae to solve complex 
probability problems and answer 
questions in context. 

The Normal 
Distribution 

3a. Understand and use the Normal distribution 
(4.2) 
3b. Use the Normal distribution as an 
approximation to the binomial distribution; 
Selecting the appropriate distribution (4.2) (4.3) 

Know and use the Normal 
distribution, including using it to 
approximate the binomial 
distribution and use of statistical 
hypothesis testing for the mean. 



 

3c. Statistical hypothesis testing for the mean of 
the Normal distribution (5.3) 

 

A Level Further Mathematics content covered 

Pure 

Topic A Level FM Reference – taken directly from 
specification 

Summary 

Complex 
Numbers : 
Argand 
Diagrams  

1a. Introduction of complex numbers, basic 
manipulation                  (2.1, 2.2) (Book 1) 
1b. Complex conjugate, division and solving 
polynomial equations (2.3, 2.1) (Book 1) 
1c. Argand diagrams (2.4) (Book 1) 
1d. Modulus and argument (2.5, 2.6) (Book 1) 
1e. Loci (2.7) (Book 1) 
1a. Know and use z = reiθ = r(cos θ + i sin  θ) (2.9) 
(Book 2) 
1b. De Moivre’s theorem (2.8) (Book 2) 
1c. The nth roots of z = reiθ (2.10) and complex 
roots of unity (2.11) (Book 2) 

Introduce complex numbers and 
know how to manipulate them. Use 
Argand diagrams to illustrate 
complex numbers and know how to 
calculate the modulus and 
argument. Extend this work to look 
at the modulus-argument form of a 
complex number and use De 
Moivre’s theorem to find the nth 
roots and complex roots of unity. 

Series 2a. Sums of series  (4.3) (Book 1) 
2a. Method of differences (4.4) (Book 2) 
2b. Maclaurin series (4.5)(4.6) (Book 2) 

Use known formulae to derive the 
series of linear, quadratic or cubic 
series. Use the method of 
differences to find the sum of a 
series and Maclaurin series for a 
function that is differentiable 

Roots of 
Polynomials  

3a. Roots of polynomial equations (4.1) 
3b. Formation of polynomial equations (4.2) 

Use the patterns generated by 
looking at the roots of polynomials 
to explore polynomial equations 
further. 

Proof by 
Induction  

6a. Proof by mathematical induction (1.1) Use mathematical induction to 
prove mathematical statements 

Matrices  5a. Matrix addition, subtraction and 
multiplication (3.1) 
5b. Inverse of 2×2 and 3×3 matrices (3.5) (3.6) 
5c. Simultaneous equations (3.7, 3.8) 

Introduce matrices and know how to 
manipulate them. Find the inverse 
matrix of a 2x2 and 3x3 matrices. 
Use matrices to solve simultaneous 
equations 

Linear 
Transformations  

5d. Linear transformations (3.2, 3.3, 3.4) Use matrices to apply linear 
transformations in 2D and 3D 

Vectors  7a. Vector and Cartesian equations of a line and a 
plane (6.1, 6.2) 
7b. Scalar product (6.3, 6.4) 
7c. Problems involving points, lines and planes 
(6.5) 

Find the vector and Cartesian 
equation of a line and plane. Use the 
scalar product to find the angle 
between two vectors and solve 
problems relating to points, lines 
and planes 

Volumes of 
Revolution  

4a. Volumes of revolution (5.1) Use integration to find the Volume 
of Revolution for solids generated by 
revolving a curve 360° by an axis 

 

 


