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DGGS Curriculum Intent: 
Our Academic Curriculum is designed to give our students access to the best that has been 
thought and said over time, helping to engender an appreciation of human creativity and 
achievement.  Our Key Stage 5 curriculum, followed by Year 12 and 13 students, consists of more 
than 20 subjects leading to A Level qualification alongside an enhanced curriculum. It is an 
ambitious and dynamic curriculum which gives students the opportunity to access knowledge 
which goes beyond the A Level specification at Key Stage 5.   
 
Our Academic Curriculum at Dartford Grammar School for Girls aims to ensure that all students: 

● Flourish academically and develop their skills and talents as individuals. 
● Develop a strong sense of community and responsibility to both ourselves and others. 
● Experience challenge and stimulation of their minds through excellent teaching, diverse 

learning opportunities, and a rich, balanced curriculum. 
● Explore and develop their personal interests though extra-curricular opportunities. 
● Reach their potential through personalised and specialist support and guidance. 
● Are encouraged to develop as global citizens and to make a significant contribution to the 

wider world. 

 

End of Key Stage Expectations: 
Our academic Sixth Form curriculum prepares students for higher education (including study at 
Oxbridge and other world class universities) and high quality employment. By the end of Sixth 
Form, students will have achieved excellent A Level results, be well-rounded and confident 
individuals who are well prepared for the next stage of their lives. 

 

 
  



Working together to achieve academic excellence and personal potential                                

3 
 

FURTHER MATHEMATICS 
 

A Level Specification 
The exam board that the student’s study is EDEXCEL. Please click here for the Further 
Mathematics A Level specification.   

Subject Curriculum Intent  
In addition to the aims of the A Level specification, our ambitious curriculum for FURTHER 
MATHEMATICS at DGGS is designed so that: 

● Students will be able to construct and present mathematical arguments through 
appropriate use of diagrams; sketching graphs; logical deduction; precise statements 
involving correct use of symbols and connecting language, including: constant, coefficient, 
expression, equation, function, identity, index, term, variable.  

● Understand and use mathematical language and syntax as set out in the glossary.   
● Understand and use language and symbols associated with set theory, as set out in the 

glossary.   
● Understand and use the definition of a function; domain and range of functions.  
● Comprehend and critique mathematical arguments, proofs and justifications of methods 

and formulae, including those relating to applications of mathematics.  
● Recognise the underlying mathematical structure in a situation and simplify and abstract 

appropriately to enable problems to be solved. 

Curriculum Summary – Year 12 

Term 1 and 2 

Content Knowledge (what do we want students to know?) 

 

Procedural Knowledge (What do we want students to be 

able to do?) 

Core Pure 
● Complex Numbers 
● Argand Diagrams 
● Series 

 
 
 
 
 
 
 
 
 
Mechanics 

● Momentum and impulse 
● Elastic collisions 
● Energy 

 
 
 
 
 
 
Statistics 

● Discrete random variables 

● Introduce and understand Complex numbers. 
● Be able to multiply with complex numbers 
● To be able to use complex conjugation 
● Find complex roots of quadratic equations 
● Use complex numbers to solve cubic, quartic 

equations 
● Understand Argand diagrams 
● Use the modulus and argument 
● Sketch loci in Argand diagrams,  
● Shade regions in Argand diagrams. 
● Extend AL knowledge of Series to sums of 

natural numbers, sums of squares and cubes. 
 
 

● To study momentum and impulse in one 
dimension,  

● Conservation of momentum (including vector 
form).  

● Elastic collisions in one dimension and 
Newton’s Experimental Law, Direct collision 
with a smooth plane,  

● Energy and Successive direct impacts. 
 

● Calculation of the mean and variance of discrete 
probability distributions.  

https://qualifications.pearson.com/content/dam/pdf/A%20Level/Mathematics/2017/specification-and-sample-assesment/a-level-l3-further-mathematics-specification.pdf
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● Poisson distribution 
 
 

 

● Extension of expected value function to include 
E(g(X)) s,  

• The additive property of Poisson distributions  

Term 3 and 4 

Content Knowledge (what do we want students to know?) Procedural Knowledge (What do we want students to be 
able to do?) 

In addition to the points above: 
Core Pure 

● Roots of Polynomials 
● Matrices 
● Linear Transformations 

 
 
 
 
 
 
 
 
 
 
Mechanics 
 

● Energy, work and conservation of energy 
 
 
Statistics 

● Hypothesis Testing 
 

● Be able to use roots of polynomials 
● Roots of quadratics, Cubics and Quartics,  
●  Expressions relating to roots of polynomials,  
● Linear transformations of roots. 
● Introducing Matrix multiplication, 

Determinants,  
● Inverting a 2x2 and 3x3 matrix, 
● Solving systems of equations using matrices. 
● Exploring Linear transformations in two 

dimensions,  
● Reflections and rotations, Enlargements and 

stretches, 
● Linear transformations in 3 dimensions,  
● Inverse of a linear transformation. 

 
 

● Applying knowledge to Work, 
● Energy, Conservation of energy, 
● Power in abstract and real-life scenarios. 

 
 

• Extend ideas of hypothesis tests to test for the mean 
of a Poisson distribution Hypotheses should be 
stated in terms of a population parameter µ or λ  

Term 5 and 6 

Content Knowledge (what do we want students to know?) Procedural Knowledge (What do we want students to be 
able to do?) 

Core Pure 
● Volumes of Revolution 
● Proof by Induction 
● Vectors 

 
 
 
 
 
 
 
 
 
 
 
 
 
Core Pure Year 2 - (not AS Students) 

● Complex numbers 
 
Mechanics 

● Review of content so far 
 
 
 
 
Statistics 

● Using Volumes of revolution to model 
complex solids, 

●  Adding and subtracting volumes, 
●  Modelling with volumes of revolution. 
● Establishing Proof by Mathematical Induction, 
●  Proof for divisibility using Mathematical 

Induction, 
●  Proving matrix statements using 

Mathematical Induction. 
● Extension to the Equation of a line in 3 

dimensions, Equation of a plane in 3 
dimensions, 

●  Scalar Product, Calculating angles between 
lines and planes,  

● Points of Intersection,  
● Finding perpendiculars. 

 
● DeMoivre’s Theorem and expansions. (not AS 

students) 
 

● Review of all concepts and mixed exam 
questions. (Preparation for AS exam) 

● Differentiation and Integration methods from 
A Level Pure 2 (preparation for Core Pure year 
2) - (not AS STUDENTS)  
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● Chi Squared Tests 
 

● Goodness of fit tests and Contingency Tables 
The null and alternative hypotheses.  

● Degrees of freedom.  
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Curriculum Summary – Year 13 

Term 1 and 2 

Content Knowledge (what do we want students to know?) 
 

Procedural Knowledge (What do we want students to be 
able to do?) 

• Core Pure 

• Complex Numbers (Started at the end of Year 
12) 

• Series 

• Methods in Calculus 

• Volumes of Revolution 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

• Mechanics 
 
 
 
 
 
 
 

• Statistics 

• Students need to be able to identify the correct 
subject content required to solve a problem at an 
advanced level, apply key skills accurately and 
present methods and calculations logically and 
clearly.  

• To be able to recall and develop concepts from prior 
knowledge, make connections between topics and 
apply skills and knowledge to unfamiliar scenarios as 
they develop in complexity 

• Extend Complex number applications - 
exponential form, De Moivre's theorem, Sums 
of series, nth roots of complex numbers. 

• Exploration of more Series. 

•  Method of differences. 

•  Maclaurin series, Series expansions of 
compound functions. 

• Exploring improper integrals. 

•  Mean value of a function 

• Differentiation and Integration of inverse 
trigonometric functions. 

• Using partial fractions. 

• Extending integration techniques to volumes of 
revolution. 

• Volumes of revolution of parametrically defined 
curves. 

• Modelling with volumes of revolution. 
 

• Extending work in one dimension to Elastic collisions 
in two dimensions (review).  

• Applying energy considerations to elastic strings and 
springs, Hooke’s Law and problems involving 
equilibrium and dynamics. 

• Elastic energy and real-life applications. 
 
 

• Geometric and negative binomial distributions  

• Term 3 and 4 

• Content Knowledge (what do we want students to 
know?) 

• Procedural Knowledge (What do we want students 
to be able to do?) 

• In addition to the points above: 

• Core Pure 

• Polar Coordinates 

• Hyperbolic Functions 

• Methods in Differential Equations 
 
 
 
 
 
 
 
 
 

• Mechanics 

• Use polar coordinates. 

• Sketching curves involving polar coordinates 

• Area enclosed by a polar curve, Tangents to 
polar curves. 

• Extending knowledge of functions to Hyperbolic 
functions, Inverse hyperbolic functions, 
Identities and equations, Differentiation and 
Integration of hyperbolic functions. 

• Apply integration methods to First-order 
differential equations. 

• Second-order homogeneous equations. 

• Second-order non-homogeneous equations. 
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• Statistics 

• Modelling. 

• Oblique impact with a fixed surface. 

• Successive impacts (against a surface and of 
two smooth spheres). 
 

• Mean and variance of a geometric distribution 
with parameter p.  

Term 5 and 6 

Content Knowledge (what do we want students to know?) Procedural Knowledge (What do we want students to be 
able to do?) 

Core Pure 
● Modelling with Differential Equations 

 
 

• Mechanics 
 
 
 
 

• Statisics 
 
 
 
 
 

• Exam preparation and revision 

 
 

• Modelling with first-order differential equations 
 
 

• Simple harmonic motion.  
• Damped and forced harmonic motion. Couple first-

order simultaneous differential equations. 
• Oblique impact with colliding spheres continued and 

exam questions. 
 

• Applications of the Central Limit Theorem to other 
distribution  

• Probability generating functions  

• Type I and Type II errors. Size and Power of Test. The 
power function.  
 

• Exam practice review of Year 1 content 

• Year 2 pure chapters (differentiation and 
integration) needed for Core Pure topics that 
are to follow in year 2 further mathematics. 

 

 


