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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:

e Flourish academically and develop their skills and talents as individuals.

e Develop a strong sense of community and responsibility to both ourselves and others.

e Experience challenge and stimulation of their minds through excellent teaching, diverse
learning opportunities, and a rich, balanced curriculum.

e Explore and develop their personal interests though extra-curricular opportunities.

e 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.
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MATHEMATICS

A Level Specification
The exam board that the students’ study is EDEXCEL. Please click here for the MATHEMATICS A
Level specification.

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

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 12AS

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

able to do?)
Algebra e Students need to be able to identify the correct
e Algebraic process subject content required to solve a problem at an
e Binomial expansion advanced level, apply key skills accurately and
® Inequalities 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.

e Consolidation and extension of algebraic processes.

e Explore and use the rules of binomial expansion.

® To be able to form and solve inequalities in complex

scenarios.
Graphs
e Linear & Quadratic Graphs e To be able to form and solve straight line graph
e Circle graphs problems.
e Tangents & normals e Develop quadratic graphs and explore properties of

the equations to solve problems.

® Use circle graphs to solve problems involving
tangents and normal. Sketching and transforming
graphs defined as functions.

e To apply trigonometric rules for any triangle to solve
complex problems
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Trigonometry
e Trigonometric problems

Calculus
e Differentiation
® |ntegration

Logs and Exponentials

Form and solve trigonometric equations and prove
trigonometric identities.

Explore and prove the rules of differentiation and
integration.

Use differentiation and integration to solve
mathematical and real-life scenarios

To be able to use and apply exponential/logarithmic
graphs, Laws of logs.
Use logarithms to model non-linear data.
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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:
Vectors

Statistics

Mechanics

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

® To be able to use i-j notation and applying ideas to
vector geometry.

® To be familiar with the idea of statistical probability
distributions and hypothesis testing.

o  Apply data collection techniques to analysis of the
large data set.

e Use and apply measures of location and spread and
coding methods.

e Use box plots, cumulative frequency. Interpret
correlation and coefficients of a regression line
equation. Draw and interpret Venn diagrams and
tree diagrams and understand mutually exclusive
and independent situations.

e To be able to use mathematical modelling and solve
constant acceleration problems.

e Use and apply forces and motion in realistic
contexts. Linking variable acceleration problems to
calculus.

e Use and apply the SUVAT equations

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

In addition to the points above:
Exam preparation and consolidation (AS students for
external exams.
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Curriculum Summary - Year 12

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

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

Algebra
® Algebraic process
e Binomial expansion
® Inequalities

Graphs
® Linear & Quadratic Graphs
e Tangents & normal

Radians

Calculus

e Differentiation

Logs and Exponentials

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

e 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.

e Consolidation and extension of algebraic processes.

e Explore and use the rules of binomial expansion.

e To be able to form and solve inequalities in complex
scenarios.

® To be able to form and solve straight line graph
problems.

e Develop quadratic graphs and explore properties of
the equations to solve problems.

® Explore the connections between degrees and
radians as a new angle measure and its use to find
arc length and sector area.

o Explore and prove the rules of Use differentiation to
solve mathematical and real-life scenarios,
(polynomials) and extend to look at products and
quotients

e Introduce basic trigonometric differentiation

e To be able to use and apply exponential/logarithmic
graphs, Laws of logs.

e Use logarithms to model non-linear data.

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

In addition to the points above:
Statistics

Mechanics

® To be familiar with the idea of statistical probability
distributions and hypothesis testing.

e  Apply data collection techniques to analysis of the
large data set.

® Use and apply measures of location and spread and
coding methods.

® Use box plots, cumulative frequency. Interpret
correlation and coefficients of a regression line
equation. Draw and interpret Venn diagrams and
tree diagrams and understand mutually exclusive
and independent situations.

® To be able to use mathematical modelling and solve
constant acceleration problems.

e Use and apply forces and motion in realistic
contexts. Linking variable acceleration problems to
calculus.
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Trigonometry

Integration

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

e Use and apply the SUVAT equations

e To apply trigonometric rules for any triangle to solve
complex problems

e Form and solve trigonometric equations and prove
trigonometric identities.

e Explore and prove the rules of integration.
(Polyrami21)

® Use integration to solve mathematical and real-life
scenarios (Polynomials only).

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

In addition to the points above:

Exam preparation for internal exams

Statistics

Circles
Proof

Sequences and Series

Trigonometry

Numerical Methods

e 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.

e Understanding and interpreting the Product
Moment

Correlation Coefficient (PMCC). Calculating and
using the Linear Regression line for prediction.
Using independent events, mutually exclusive events
to find probabilities. Applying the conditional
probability formula to tree diagrams and Venn
diagrams

Revisiting and deepening understanding of the
Normal Distribution. Using the Z-score for
standardisation. Solving complex probability
problems

and inverse problems. Normal approximation to the
Binomial distribution

The introduction to Hypothesis Testing for the
population mean. Using the Normal distribution
(sample mean)

e Use circle graphs to solve problems involving
tangents and normal.
® Use proof and proof by contradiction

e Explore the nth term rules and sums of series.
Generate series and use recurrence relations and
sum to infinity.

e Establish the relationship between sin, cos, tan and
the reciprocal trig functions sec, cosec, cot and the
introduction of new identities.

® Investigate approximate trigonometric values when
angles are small.

e Using iterative methods to find approximations to
roots and using numerical methods in context.
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Integration

Explore and prove the rules of Integration at a more
advanced level (involving trigonometry and reverse
chain rule.
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Curriculum Summary - Year 13

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

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

Pure Functions and Graphs

e Trigonometric Functions
e Trigonometry and Modelling
e Calculus
e Differentiation
Mechanics
Statistics

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

e Define the term function and understand how to
find a domain

e Application of transformations of graphs to general
and modulus functions.

e Finding atmosphere and inverse functions

e Re-establishing the relationship between sin, cos,
tan and the reciprocal functions cosec, sec, cot and
introduction of new identities, and solving more
complex equations.

e Introduction to inverse trig functions and their
domains and ranges.

® Promoting use of the addition and double-angle
formulae and their use to rewrite expressions
acosx+bsinx as Rcos(x+y).

® Using trigonometric functions to model real-life
situations.

e Extend ideas of Differentiation met in year 1 to look
at differentiation of products, quotients and
implicitly defined functions combined.

e Study the effects of connected rates of change

® Investigate approximate trig values when angles are
small

e Solve problems relating to the turning effect of a
force and calculation of resultant moments.

e Consider the effects of friction on smooth and rough
surfaces using the coefficient of friction.

e Introducing more complex static force problems
relating to weight, tension, pulleys, connected
particles and objects on a slope.

e Extending to non-static force problems and
Newton’s second law.

e Working with the normal distribution and
approximating a binomial distribution using a normal
distribution. Selecting appropriate distributions and
solving real-life problems in context.

Procedural Knowledge (What do we want students to be
able to do?)
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In addition to the points above:
Pure
e Calculus
® Parametric Equations
e Numerical methods

Mechanics

Statistics

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

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

Extend ideas of Integration met in year 1 to look at
integration of products, quotients, composite and
trigonometric functions.

Study differential equations and their application to
real-life scenarios.

Converting between Cartesian and parametric
forms, modelling and sketching parametric curves.
Using iterative methods to find approximations to
roots and using numerical methods in context.

Model motion in 2-dimensions under gravity using
projectiles.

Work with vectors in real-life situations

Introduce methods in kinematics for situations in
which acceleration is not constant.

Explore harder functions of time involving variable
acceleration.

Differentiation and integration of vectors.

Explore exponential models in bivariate data and the
application of product moment correlation
coefficient.

Look at regression, correlations and hypothesis
testing.

Expanding on knowledge of conditional probability
from Year 1.

Exam preparation

Use proof and proof by contradiction
Past papers/practice papers/mock papers
Practice book questions

BSG Packs

Past paper questions of the day
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