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Year /

Subject Vision Statement

The maths curriculum aims to develop students who are able to and by . This will
ensure we provide all students with along with , Whilst gaining an . We also aim
to develop our students’ and so that they to the life of the and

Domains of Knowledge
The maths curriculum is organised into several domains of knowledge which are aligned with the national curriculum.
These domains cover a wide range of mathematical concepts and skills which taught at different stages of a students learning

Number [N]

Algebra [A]

Ratio, Proportion and Rates of Change [RP]
Geometry and Measure [GM]

Statistics and Probability [SP]
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Alongside and interwoven into these domains, students are taught Mathematical Reasoning and Problem Solving. Students are encouraged to develop problem
solving skills and logical reasoning abilities. This involves applying mathematical knowledge to solve real-world problems and puzzles.

Declarative Knowledge: mathematical facts and principles i.e sum of angles in a triangle/properties of prime numbers
Procedural Knowledge: i.e collect like terms, borrow when subtracting
Conditional Knowledge: problem solving/reasoning/Method Selection

Key Concepts — for KS3 and KS4 (year 7 highlighted below)

1. Number [N]
This domain focuses on the understanding of the properties of numbers, including counting, comparing, ordering and performing calculations with the
four operations — order of operations, place value, four operations, factors and multiples, powers and roots, prime numbers and factors, fractions and FDP
conversion, negative numbers, significant figures, estimation and bounds, standard form, surds.

2. Algebra [A]




Algebraic concepts include variables, equations, expressions and functions. Students work on solving equations, manipulating algebraic expressions and
understanding the functions of graphs — write and evaluate expressions, simplify expressions, solve linear equations, expand and factorise, inequalities,
gradients, quadratic equations, fractional powers, sequences and patterns, linear graphs, simultaneous equations, speed distance time, rearrange
formulas, functions, iteration, positional vectors, algebraic proportion, transformation of graphs.

Ratio, Proportion and Rates of Change [RP]

Ratio and proportion are used to compare quantities and solve problems involving proportional relationships. This domain also includes the study of
percentages — ratio, direct and inverse proportion, compound measures, percentages, reverse percentages, percentage growth and decay, direct and
inverse proportion.

Geometry and Measures [GM]

Geometry involves the study of shapes, size, angles and properties of objects. This domain also includes 2D and 3D shapes, angles, symmetry and
transformations. Measurement encompasses the concepts of length, mass capacity time and temperature. Students learn to measure and compare
guantities and convert between different units of measurement — perimeter of polygons, area of rectangles and rectilinear shapes, area of parallelograms,
triangles and other compound shapes, area of trapeziums, work with scale drawings, angles at a point, straight line and in a triangle, parts, area and
circumference of a circle, angles in parallel lines, exterior and interior angles of polygons, similar shapes and enlargement, Pythagoras’ Theorem, area and
perimeter of sectors, trigonometry, bearings, construction and loci, nets plans and elevations, surface area and volume of prisms, cylinders, cones,
spheres and pyramids, frustums, transformation, similarity and congruence, circle theorems

Statistics and Probability [SP]

This domain deals with data collection, organisation, representation and interpretation. Students also learn about probability, including concepts of
probability calculations and data analysis — averages, bar charts and pictograms, systematic listing, two way tables, venn diagrams and sets, pie charts,
scatter graphs, stem and leaf diagrams, frequency polygons, sampling, interquartile range, boxplots, cumulative frequency graphs, histograms, probability,
sample space




Year 7

Students complete a baseline assessment which will allow students to be placed into attainment groups. During the first two weeks of the term all students will be
given an introductory lesson to Sparx Maths. They will be shown how to access their compulsory extended learning. All students have voluntary access to the XP
module of Sparx maths to further stretch and challenge their mathematical knowledge. Identified students will have additional compulsory interventions targeting

key prior knowledge and learning gaps from KS2.

Precedes — In addition to prior interleaving opportunities, students last covered this topic during:

KS2 Curriculum:

Algebra: Students in primary school have previously covered generating linear number sequences, using simple formula and expressing missing number problems.

Number: Students can count up and down from negative numbers and work with negatives in contexts such as 3 degrees warmer than -5 degrees is -2 degrees,
but will be unfamiliar with formal adding and subtracting processes. Students have also encounted using the order of operations in simple cases.

Proceeds — In addition to prior interleaving opportunities, students last covered this topic during:
Year 7 Summer 2 — Students will cover writing and using formula and expressions
Year 8 Autumn 1 — Students will extend their knowledge of algebraic manipulation through expanding single brackets

- Students will extend their knowledge of solving algebraic expressions with x on both sides

Order of Operations [N]

Negative Numbers [N]

Expressions [A]

Domains of Knowledge

Domains of Knowledge

Domains of Knowledge

Number Number Algebra
Key Concepts Key Concepts Key Concepts
Operations Order negative numbers Simplify expressions

Calculate using negative numbers

Solve equations

End Points — Core Knowledge

e Expressions involving addition, subtraction,
multiplication and division, without brackets

e Evaluate simple expressions involving
brackets — excluding division

e Use of the vinculum in expressions involving
division

e Evaluate expressions involving the four
operations, brackets, squaring and cubing

End Points — Core Knowledge

e Ordering negative numbers

e Use repeated addition to multiply a
negative number by a positive number

e Multiply directed numbers (including triple
products, squaring and cubing)

e Divide directed numbers

e Applying negative numbers in simple
contexts (e.g. temperature changes)
calculating values across 0

End Points — Core Knowledge
Working with algebra to
e Substitute values into expressions
e Write expressions for the perimeters of
simple shapes, using one variable, and
understanding how these can be simplified.
e Simplify a range of linear expressions
involving a single variable
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e Adding and subtracting positive numbers
e Adding negative numbers
e Subtracting negative numbers
e Solving problems involving addition and
subtraction of directed numbers
e Use a calculator to evaluate more difficult
expressions involving negative numbers
o Substitute directed numbers into
algebraic expressions, with and
without a calculator

e Work out what operation needs to be
applied to (e.g.) x + 3 to change it into x, or
(e.g.) to 5x to change it into x

e Simplify a range of linear expressions
involving a more than one variable

e Simplify expressions involving multiplication
and division

e Solve missing number puzzles involving a
single operation

e Introduce number machines as a means of
representing a simple expression in one
variable

e Convert a simple equation into ‘number
machine form’ and hence solve the
equation

e Introduce the method of balancing to solve
an equation, showing that it replicates the
steps that would have been used in the
‘number machine’ method

e Solve equations involving three or more
operations

e Solve equations involving three or more
operations, including squaring and cubing
(where the solution is a positive integer).

Declarative/Procedural/Conceptual Knowledge
DK: understand the acronym BIDMAS is used to
explain the order of operations of a mathematical
expression

Terms in expressions involving addition and
subtraction only are interchangeable

PK: mathematical expressions with multiple
operations need to be solved from left to right in
the order of BIDMAS

CK: Evaluating a method used

Declarative/Procedural Knowledge

DK: appreciate that negative numbers and
subtraction can be interchangeable

PK: add, subtract, multiply, divide and powers of
directed numbers.

CK: Evaluating a method used

Declarative/Procedural Knowledge
DK: explain what a term and constant are
PK: be able to use the language and conventions of
algebra
- collect like terms
CK: Evaluating a method used




Assessment Assessment Assessment

Diagnostic questions during lessons Diagnostic questions during lessons Diagnostic questions during lessons
Diagnostic assessment at the end of each module Diagnostic assessment at the end of each module Diagnostic assessment at the end of each module
Problem solving and reasoning questions Problem solving and reasoning questions Problem solving and reasoning questions

A tiered unit assessment (appropriate tier selected
by class teacher

which covers prior, expected and current
teaching/knowledge

Cross Curricular Extra Curricular Cross Curricular Extra Curricular Cross Curricular Extra Curricular
Preparation for the UK Preparation for the Preparation for the UK
Junior Maths Challenge UK Junior Maths Junior Maths
[selected students] Challenge Challenge

Precedes — In addition to prior interleaving opportunities, students last covered this topic during:
KS2 Curriculum:

Place Value: Students have covered reading and writing whole numbers and decimals, and the value of digits

Four operations: students have used formal algorithms to add and subtract with decimals, multiplied simple decimals by a whole number and divided decimals by
a whole number.

Factors and multiples: Students have covered the meaning of factors and multiples and listing these for a particular number. Students have covered the meaning
for a number to be prime.

Powers and roots: Students have covered using powers of 2 and simple roots as an inverse process

Proceeds — In addition to prior interleaving opportunities, students last covered this topic during:

Year 7 Spring 1: Students will use the knowledge from this half term in context of metric conversions, area and perimeter

Year 7 Summer 1: Students will extend their knowledge of number work by exploring fractions and percentages and their conversions.

Year 8 Autumn 2: Students will extend their knowledge of factors and multiples through finding HCF and LCM by listing and product of primes.
Year 8 Autumn 2: Students will extend their knowledge of the four operations through the involvement of fractions

Year 9 Autumn 2: Students will extend their place value understanding through use of standard form

Place Value [N] Four operations. Factors and Multiples [N] Powers, Roots and Primes [N]
Domains of Knowledge Domains of Knowledge Domains of Knowledge
Number Number Number




Key Concepts

Place value is the value of each digit within a number
Understand that while a digit can be the same, its value
depends on where it is in the number.

Key Concepts

Recognise that a factor is a number that divides
into another number exactly, i.e. with no
remainder. A multiple is a number that can be
divided by another number without leaving a
remainder

Key Concepts

Powers and roots are the inverse of each other
Powers are terms that express a repeated
multiplication of a number

Prime numbers are positive integers greater
than 1 with exactly 2 factors

End Points
e Place value of any digit in an integer up to one
billion

e Read and write integers up to 10 million
e Ordering positive integers up to 10 million, including

the use of < and > (including on a number line) and
s, 2

e Place decimals with up to 2 decimal places on a
number line

e Understand place value in, and order, decimals with
up to 2 decimal places

e Understand place value in a decimal with any
number of decimal places, locate its position on a
number line, and order decimals

e Multiply and divide integers and decimals by powers
of 10 *critical objective*

End Points
e Mental methods of addition, including
partitioning

e Mental methods of subtraction, including
‘equal differences’

e Formal column addition

e Formal column subtraction

e Multiplication of a two-digit number by a
single digit number using arrays and
partitioning

e Multiplication of a two-digit number by a
single digit number using the column
method

e Mental methods of multiplication

e ‘Long’ multiplication using partitioning
and arrays

e The formal method for long
multiplication

e  Multiplication of decimals by integers

e Division of a two-digit number by a
single-digit number using the bus-stop
method, including other representations
as required

e Extend to division of three- and four-digit
numbers by a single digit

End Points

Simple divisibility rules

Find all the factor pairs for a given
number, and hence all the factors
Find common factors for two given
numbers

Prime numbers as the numbers with
exactly two factors

Find multiples of a number, and
common multiplies of any two
numbers

Square numbers and square roots
Cube numbers and cube roots

Index notation for integers powers
higher than 3

nth roots of numbers where the
answer is an integer (e.g. V81 = 3)
Use a calculator to evaluate square
and cube roots where the answers are
not integers

Use a calculator to evaluate higher
roots where the answers are not
integers

Evaluate products of prime numbers
Use of factor trees or other methods
to express any integers as the product
of prime factors

Use prime factors to deduce some of
the factors of a number




Declarative/Procedural/Conditional Knowledge Declarative/Procedural/Conditional Knowledge | Declarative/Procedural/Conditional
DK: Positions and names of the place value table DK: Know times tables Knowledge
PK: Know how to order and compare integers and decimals. | PK: Write and understand index form notation. DK: recognise the symbols of root and powers,
Know how to use the symbols >, <, =, # Find all the factors of a number Decide if a number is prime
CK: Evaluate a method CK: solve multi step problems using all four PK: write using index laws, use a factor tree
operations. and write in index notation
CK: find the inverse of powers and roots
Assessment Assessment Assessment
Diagnostic questions Diagnostic questions Diagnostic questions
A tiered unit assessment (appropriate tier selected by class A tiered unit assessment (appropriate tier A tiered unit assessment (appropriate tier
teacher) selected by class teacher selected by class teacher
Cross Curricular Extra Curricular Cross Curricular Extra Curricular Cross Curricular Extra Curricular
Preparation for the UK Preparation for the Preparation for the UK
Junior Maths Challenge UK Junior Maths Junior Maths
[selected students] Challenge [selected Challenge [selected
students] students]

Spring Term 1

Precedes — In addition to prior interleaving opportunities, students last covered this topic during:

KS2 Curriculum:

Rounding: Rounding to place values and decimal places

Metric conversions: Convert simple units such as cm mm and m

Area and perimeter: Finding perimeters of simple polygons, and areas of simple triangles, parallelograms and its sub shapes

Year 7 Autumn 2: Perimeter can be linked with adding and subtracting in context
Area can be linked with multiplication and division in context
Using powers of 10 can be linked with metric conversions

Proceeds — In addition to prior interleaving opportunities, students last covered this topic during:
Year 8 Spring 1: Students will extend their knowledge of areas and perimeters in the context of circles and semi/quarter circles

Students will extend their knowledge of rounding by learning about significant figures and bounds
Year 8 Summer 2: Students will extend metric conversions and scale drawings to include more complex scenarios by using direct proportion.
Unit conversion and rounding [GM] Perimeter of Polygons Area: non rectilinear/Compound shapes [GM]
Area: Polygons/rectilinear shapes [GM]




Domains of Knowledge
Geometry and Measure

Domains of Knowledge
Geometry and Measure

Domains of Knowledge
Geometry and Measure

Key Concepts
Different units are convenient to measure certain sized
objects, and can be converted between each other

Key Concepts
Perimeter measures the boundary of a shape.
Area measures the space occupied by a shape

Key Concepts
Recognise that a compound shape can be split
into two or more geometric shapes

End Points

Round integers to the nearest 10, 100, 1000 etc
Recap Multiply and divide integers and decimals by
10, 100, 1000

Round to the nearest whole number, or a given
number of decimal places

Estimating and measuring length

Convert between millimetres, centimetres and
metres

Convert between a wider range of metric units,
including kilograms, centilitres

Use conversion factors to convert between non-
metric units, e.g. miles and km (most able only)

End Points
e Find the perimeter of rectangles and
triangles and solve simple problems
e Deduce the missing lengths on a
rectilinear shape and find the perimeter
e Know the names of the polygons up to
‘decagon’, and solve problems relating to
their perimeter
e Solve a range of problems involving
perimeter. (including compound shapes)
e Find the area of a shape by counting
squares
e Use multiplication to work out the area
of a rectangle
e Work out the area of rectilinear shapes,
including cases where missing lengths
must be deduced
e Solve real-life problems involving the
calculation of the area of a rectangle or
other rectilinear shapes
e Deduce the method for finding the area
of a parallelogram by simple dissection
of a rectangle
e Work out the area of a parallelogram,
including cases where irrelevant
information is given
e Solve problems involving the area of a
parallelogram, including finding missing
lengths, and including simple algebraic
expressions

End Points

Find the area of a right-angled
triangle by halving a rectangle

Find the area of a non-right-angled
triangle by showing it is half a
rectangle

Use the formula 1/2x base x height to
work out the area of a triangle,
including examples where irrelevant
lengths are given

Solve problems involving the area of a
triangle, including finding missing
lengths, and including simple
algebraic expressions

Give insight into (or develop) the
formula for the area of a trapezium,
for example by splitting it into two
triangles using a diagonal, or by fitting
two congruent trapeziums together to
make a parallelogram

Use the formula to calculate the area
of a simple trapezium (right-angled or
isosceles)

Use the formula to calculate the area
of any trapezium

Solve problems involving the area of a
trapezium, including finding missing
lengths, and including simple
algebraic expressions
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e Solve problems involving tiling (e.g.
perimeters and areas of different
shapes made from the same number
of congruent tiles)

e Solve problems involving compound
shapes made from a rectangle and
triangle

e Use subtraction to calculate the area
of a compound shape

e Solve a range of problems involving
adding and subtracting a combination
of rectangles, triangles,
parallelograms and trapeziums

Declarative/Procedural Knowledge Declarative/Procedural Knowledge Declarative/Procedural Knowledge
DK: know the conversion facts for the end points DK: Know what the perimeter is of a shape DK: Know the formula to find the area of a
PK: use conversion facts to convert metric units PK: Convert lengths with different units before trapezium. Know the formula for the area of a
CK: use an appropriate unit for a given situation calculating the perimeter. Use the correct units triangles and other polygons
of measurement when finding the area of a PK: Be able to multiply by %
shape
Assessment Assessment Assessment
Diagnostic questions Diagnostic questions Diagnostic questions
A tiered unit assessment (appropriate tier selected by class A tiered unit assessment (appropriate tier A tiered unit assessment (appropriate tier
teacher) selected by class teacher selected by class teacher
Cross Curricular Extra Curricular Cross Curricular Extra Curricular Cross Curricular Extra Curricular
Preparation for the UK Preparation for the Preparation for the UK
Junior Maths Challenge UK Junior Maths Junior Maths
[selected students] Challenge [selected Challenge [selected
students] students]

Spring Term 2

Precedes — In addition to prior interleaving opportunities, students last covered this topic during:
KS2 Curriculum:

Name types of angles and estimate an angle

Use basic angle facts involving angles on a straight line, angles at a point or angles in a triangle

10



Proceeds — In addition to prior interleaving opportunities, students last covered this topic during:
Year 8 Spring 2: Angle facts will be extended to include angles in parallel lines, angle properties of special quadrilaterals and interior/exterior angles of polygons
Year 9 Spring 1: measuring and estimating angles will be extended to include the concept of similar shapes and enlargements.

Year 9 Summer 2: Measuring and drawing angles will be extended to include the context of drawing and interpreting complex pie charts

Angles: Name, draw and estimate angles
Construct ASA and SAS triangles [GM]

Working with scale and angles [GM]

Angles in triangles [GM]

Domains of Knowledge
Geometry and Measure

Domains of Knowledge
Geometry and Measure

Domains of Knowledge
Geometry and Measure

Key Concepts

Recognise and define acute, right, obtuse and reflex angles.
Identify and measure angles using a protractor. Estimate
angle size. Construct triangles using a straight line and a
protractor

Key Concepts

Understand the concept of scale and how it
relates to proportion and ratio.

Understand how to calculate missing angles in
geometric shapes.

Key Concepts
Combine angles rules to solve problems

End Points

e Use of a protractor to draw and measure acute
angles to the nearest degree, and draw triangles
using SAS

e Use of a protractor to draw and measure obtuse
and reflex angles to the nearest degree,
emphasising the importance of using the correct
scale on the protractor

e Use aruler and protractor to draw a range of
shapes, using conventional notation for sides (AB)
and angles (£ABC)

End Points

e Draw enlargements of simple shapes
(e.g. scale factors 2, 3, 4, ¥, %)

e Draw and interpret shapes to a simple
scale(e.g.1cmtolm; 1cmto10m)

e Draw and interpret shapes drawn to a
more complicated scale, using ratio
notation (e.g. 1:200)

e Angles around a point add up to 360°

e Angles at a point on a straight line add up
to 180°

e Vertically opposite angles are equal

e Solve a range of problems involving these
three angle rules

End Points

e Practical work to demonstrate that
angles of a triangle add up to 180°

e Solve simple missing angle problems
involving the angle sum of a triangle

e Solve angle problems involving right-
angled triangles and isosceles triangles

e Understand the term ‘exterior angle’
and how to work them out in a
geometrical diagram

e Solve a range of problems involving
angles in triangles

Declarative/Procedural/Conceptual Knowledge
DK: Angles as a measure of turn: half-, quarter- and full-
turns; points of the compass; clockwise and anticlockwise

PK: Know how to use a ruler to measure lengths and a
protractor to measure angles.
CK: Evaluate a method

Declarative/Procedural Knowledge

DK: Angle rules

PK: Find missing angles

CK: Apply knowledge of scale and angles to solve
real world problems

Declarative/Procedural Knowledge

DK: know angle rules on a straight line/around
a point

PK: Find angles in any type of triangle

CK: apply knowledge to solve a range of
problems involving angles
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Assessment
Diagnostic questions

A tiered unit assessment (appropriate tier selected by class

teacher)

Assessment

Diagnostic questions

A tiered unit assessment (appropriate tier
selected by class teacher

Assessment

Diagnostic questions

A tiered unit assessment (appropriate tier
selected by class teacher

Cross Curricular Extra Curricular

[selected students]

Preparation for the UK
Junior Maths Challenge

Extra Curricular
Preparation for the
UK Junior Maths
Challenge [selected
students]

Cross Curricular

Cross Curricular Extra Curricular
Preparation for the UK
Junior Maths
Challenge [selected
students]

KS2 Curriculum:

Precedes - In addition to prior interleaving opportunities, students last covered this topic during:

FDP Conversions: Students in primary school have previously covered FDP conversions for key fractions such as

Fractions: Students in primary school have previously covered equivalent fractions and simplified fractions in simple cases, conversions between mixed and
improper fractions, and fractions of amounts in simple cases.
Percentages: Students in primary school have previously covered percentage of amounts in simple cases

N | =
| =
SENEY

) o)

Proceeds — In addition to prior interleaving opportunities, students last covered this topic during:
Year 8 Autumn 1: Fractions will be extended to include formal use of four operations with fractions
Year 10 Autumn 2: Percentage work will be extended to include repeated percentages and reverse percentages

Year 10 Autumn 2: FDP Conversions will be extended for higher tier students to include converting recuring decimals to fractions.

Ensure understanding of basic operations.
Recognsie different types of fractions. Convert
between fractions and mixed numbers. Be able to
simplify fractions using factors.

Recognise that FDP can be written as equivalences
of each other. Order percentages. w
Calculate in various ways using percentages

Fractions Percentages FDP Conversion
Domains of Knowledge Domains of Knowledge Domains of Knowledge
Number Number Number

Key Concepts Key Concepts Key Concepts

Convert between fractions, decimals and
percentages and illustrate these on diagrams.

End Points
e Identify fractions from shaded proportions
of shapes

e Identify the position of fractions on a
number line (in simple cases)

End Points
e Know and use the percentage equivalents
of halves and quarters

End Points
e Percentage and decimal equivalence for
halves and quarters
e Percentage and decimal equivalence for
tenths and fifths
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Identify and create equivalent fractions

Express a fraction in its simplest form

Compare fractions

Understand mixed numbers and improper

fractions

e Solve problems involving finding fractions of
guantities inc reverse fractions of quantities

e Solve problems involving fractional

increases and decreases involving reverse

fraction change

e Know and use the percentage equivalents
of fractions whose denominators are
factors of 10 or 20

e Know and use the percentage equivalents
of fractions whose denominators are
factors of 100 — Include writing an amount
as a percentage of another

e Work out a percentage of an amount,
without a calculator

e Use a calculator to work out more
complicated percentages by finding 1%

e Work out percentage changes by adding or
subtracting the change with/without a
calculator

e Know and use percentage equivalency of
decimals

e Increase or decrease by an amount by
finding 1% first then multiplying (with the
aid of bar models)

e Use of decimal multipliers to calculate
percentages

e Use of decimal multipliers to calculate
percentage changes

e Percentage and decimal equivalence for
fractions with denominators 20, 25, 50 and
100

e Convert fractions to recurring decimals and
percentages

e Order fractions, decimals, percentages

Declarative/Procedural/Conceptual Knowledge
DK: Know the factors of whole number and basic
division

PK: Finding equivalent fractions, and fractions of
amounts

CK: Start to apply fraction knowledge to real world
and mathematical problems

Declarative/Procedural/Conceptual Knowledge
DK: Know the definition of a percentage

PK: Calculate using multiplication methods

CK: Apply percentage calculations to real world
contexts. Use strategies to solve percentage
problems

Declarative/Procedural/Conceptual Knowledge
DK: recognise % 1/51/3 and 1/10

PK: Convert FDP

CK: Apply FDP calculations to real world contexts

Assessment

Diagnostic questions

A tiered unit assessment (appropriate tier selected
by class teacher)

Assessment

Diagnostic questions

A tiered unit assessment (appropriate tier selected
by class teacher

Assessment

Diagnostic questions

A tiered unit assessment (appropriate tier selected
by class teacher

Cross Curricular Extra Curricular

Cross Curricular Extra Curricular

Cross Curricular Extra Curricular

13




Preparation for the UK Preparation for the Preparation for the UK

Junior Maths Challenge UK Junior Maths Junior Maths

[selected students] Challenge [selected Challenge [selected
students] students]

Precedes - In addition to prior interleaving opportunities, students last covered this topic during:

KS2 Curriculum:

Graphs: Students in primary school have previously covered drawing and interpreting single bar charts
Mean: Students in primary school have previously covered finding the mean from a list of data
Coordinates: Students in primary school have previously covered plotting and reading coordinates

Proceeds — In addition to prior interleaving opportunities, students last covered this topic during:
Year 8 Autumn 1: Students will explore gradients of lines to extend the knowledge of coordinates
Year 9 Summer 1: Students will explore drawing and interpreting more complex graphs such as pie charts, stem and leaf diagrams and scatter graphs

Formula [A] Write/evaluate and substitute expressions [A] Averages
Bar charts and pictograms [SP]

Domains of Knowledge Domains of Knowledge Domains of Knowledge

Algebra Algebra Statistics

Key Concepts Key Concepts Key Concepts

Substitute into a formula Write and form expressions from a worded Find 3 averages from a list

Interpret the meaning of variables in a real world formula scenario Find the range from a list

[cooking times] Draw and interpret from a composite and dual
bar chart

Draw and interpret pictograms

End Points End Points End Points
e Use algebraic terminology Given a variable apply a single operation e Median, mode and range from a list of
e Write a simple expression (in one variable) to appropriately numbers
generalise a calculation e Interpreting the median, mode and
e The conventions of writing algebra, and apply these range in context
to writing expressions e Work out the mean from a list of
o  Write simple expressions in more than one variable numbers, and interpret the result
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e Write formulas for y in terms of x, given a simple
table of values of x and y

e  Write formulas from a context

e Use real-life formulas

e Solve problems involving the mean
(e.g. given the total and number of
items)

e Solve problems involving mean,
median, mode and range

e Plot coordinates on a 2d grid in all four
quadrants. Include problems where
appropriate

e Draw and interpret simple bar charts

e Draw and interpret bar charts with
composite and grouped bars

e Draw and interpret pictograms

e Draw and interpret pie charts where
the total frequency is a factor of 36

e Draw and interpret pie charts where
the total frequency is a factor of 360

Declarative/Procedural/Conceptual Knowledge
DK: recognise the difference between an
expression/equation/formula

PK: use conventions of algebra notation

CK: Evaluate a method

Declarative/Procedural/Conceptual Knowledge
DK: recognise the difference between an
expression/equation/formula

PK: use conventions of algebra notation

CK: solve problems

Declarative/Procedural/Conceptual
Knowledge

DK: recall the definitions of the 3 averages
PK: Choose suitable scales

CK Evaluate a method

Assessment

Diagnostic questions

A tiered unit assessment (appropriate tier selected by class
teacher)

Assessment

Diagnostic questions

A tiered unit assessment (appropriate tier
selected by class teacher

Assessment

Diagnostic questions

A tiered unit assessment (appropriate tier
selected by class teacher

Cross Curricular Extra Curricular
Preparation for the UK
Junior Maths Challenge
[selected students]

Cross Curricular Extra Curricular
Preparation for the
UK Junior Maths
Challenge [selected
students]

Cross Curricular Extra Curricular
Preparation for the UK
Junior Maths
Challenge [selected
students]
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Year 8

Subject Vision Statement

The maths curriculum aims to develop students who are able to and by . This will
ensure we provide all students with along with , Whilst gaining an . We also aim
to develop our students’ and so that they to the life of the and

Domains of Knowledge
The maths curriculum is organised into several domains of knowledge which are aligned with the national curriculum.
These domains cover a wide range of mathematical concepts and skills which taught at different stages of a students learning

Number [N]

Algebra [A]

Ratio, Proportion and Rates of Change [RP]
Geometry and Measure [GM]

Statistics and Probability [SP]

uhwN e

Alongside and interwoven into these domains, students are taught Mathematical Reasoning and Problem Solving. Students are encouraged to develop problem
solving skills and logical reasoning abilities. This involves applying mathematical knowledge to solve real-world problems and puzzles.

Declarative Knowledge: mathematical facts and principles i.e sum of angles in a triangle/properties of prime numbers
Procedural Knowledge: i.e collect like terms, borrow when subtracting
Conditional Knowledge: problem solving/reasoning/Method Selection

Key Concepts — for KS3 and KS4 (year 8 highlighted below)

1. Number [N]
This domain focuses on the understanding of the properties of numbers, including counting, comparing, ordering and performing calculations with the
four operations — order of operations, place value, four operations, factors and multiples, powers and roots, prime numbers and factors, fractions and FDP
conversion, negative numbers, significant figures, estimation and bounds, standard form, surds.

2. Algebra [A]
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Algebraic concepts include variables, equations, expressions and functions. Students work on solving equations, manipulating algebraic expressions and
understanding the functions of graphs — write and evaluate expressions, simplify expressions, solve linear equations, expand and factorise, inequalities,
gradients, quadratic equations, fractional powers, sequences and patterns, linear graphs, simultaneous equations, speed distance time, rearrange
formulas, functions, iteration, positional vectors, algebraic proportion, transformation of graphs.

3. Ratio, Proportion and Rates of Change [RP]
Ratio and proportion are used to compare quantities and solve problems involving proportional relationships. This domain also includes the study of
percentages — ratio, direct and inverse proportion, compound measures, percentages, reverse percentages, percentage growth and decay, direct and
inverse proportion.

4. Geometry and Measures [GM]
Geometry involves the study of shapes, size, angles and properties of objects. This domain also includes 2D and 3D shapes, angles, symmetry and
transformations. Measurement encompasses the concepts of length, mass capacity time and temperature. Students learn to measure and compare
guantities and convert between different units of measurement — perimeter of polygons, area of rectangles and rectilinear shapes, area of parallelograms,
triangles and other compound shapes, area of trapeziums, work with scale drawings, angles at a point, straight line and in a triangle, parts, area and
circumference of a circle, angles in parallel lines, exterior and interior angles of polygons, similar shapes and enlargement, Pythagoras’ Theorem, area and
perimeter of sectors, trigonometry, bearings, construction and loci, nets plans and elevations, surface area and volume of prisms, cylinders, cones,
spheres and pyramids, frustums, transformation, similarity and congruence, circle theorems

5. Statistics and Probability [SP]
This domain deals with data collection, organisation, representation and interpretation. Students also learn about probability, including concepts of
probability calculations and data analysis — averages, bar charts and pictograms, systematic listing, two way tables, venn diagrams and sets, pie charts,
scatter graphs, stem and leaf diagrams, frequency polygons, sampling, interquartile range, boxplots, cumulative frequency graphs, histograms, probability,
sample space

Autumn Term 1 — Brackets with expressions

Students begin with introductory lessons, grouped by attainment based on Year 7 assessments. Each week, they complete mandatory extended learning on Sparx,
reinforcing and revisiting class material. Additionally, all students can voluntarily access the Sparx XP module to further challenge and expand their mathematical
knowledge. Identified students will receive extra mandatory interventions to address key prior knowledge and learning gaps from Year 7. Student results and
engagement will be closely monitored to determine if they should move up or down a set.

Precedes — In addition to prior interleaving opportunities, students last covered these topics during: Year 7

Year 7 Autumn 1: students covered the following topics: substituting positive numbers into expressions, simplifying expressions without powers or brackets,
performing inverse operations, solving linear equations, and writing and using formula and expressions.
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Proceeds — In addition to prior interleaving opportunities, students last covered this topic during:

Year 8 Autumn 2: Students will extend their knowledge by working on expressions involving indices.

Year 8 Spring 1: Students will apply Algebra in formulas when working on the Area and Perimeter of circles
Year 9 Autumn 1: Students will factorise both single and double brackets

Year 9 Spring 2: Students will use algebra in the context of sequences

Bracket expansion and solving equations [A]

Inequalities [A]

Gradients and Graphs [A]

Domains of Knowledge
Algebra

Domains of Knowledge
Algebra

Domains of Knowledge
Algebra

Key Concepts
- Expand single brackets
- Solve equations involving brackets
- Solve equations x on both sides

Key Concepts
- Solve inequalities

Key Concepts
- Gradients
- Real-life Graphs

End Points — Core Knowledge
Expand single brackets
e Use of area model or similar to explain
multiplication of brackets by a simple term
e Simplifying the product of algebraic terms
e  Multiplying brackets by a numerical term
e Multiplying brackets by a simple algebraic
term
e Factorising as the reverse of multiplying out
e  Multiply out brackets when the coefficient
is negative
e  Multiply out and simplify expressions

Solve equations involving brackets

e (Revision) Solve one- or two-step equations
using balance method

e Solve equations of the form a(bx +c) =d,
where coefficients could be positive or
negative

e Solve equations involving brackets where
one side needs simplifying

o (e.g. 3(x—1)+2(2x+3)=38)

End Points — Core Knowledge
Solve inequalities
e Understand the standard representation of
an inequality involving a single variable
e Find the solution set of inequalities
involving a single operation
e Solve inequalities involving more complex
expressions, including ‘two-ended’
inequalities
e Solve problems related to inequalities (e.g.
find all integer solutions to the inequality
e Solve inequalities where the unknown
appears on either side of the inequality.

End Points — Core Knowledge
Gradients
e Introduction to gradient: Work out simple
positive and negative integer gradients
e  Work out simple fractional gradients,
positive and negative
e Work out gradients when the scales on the
two axes are not the same
e Work out the gradient of a line segment
joining two points
e Solve problems related to gradients
Real-life Graphs
e Draw, and interpret simple features of,
distance-time graphs, made up of line
segments
e Draw, and interpret simple features of,
other graphs based in simple real-life
contexts
e Given a graph, answer simple questions
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Solve equations x on both sides

Solve equations with the unknown on both
sides where all coefficients are positive (e.g.
3a+7=a+15)

Solve equations with the unknown on both
sides where one coefficient is negative (e.g.
3b+7=15-D)

Solve equations with the unknown on both
sides, including examples with brackets (e.g.
4(2c—-3)=5(21—-¢))

Declarative/Procedural/Conditional Knowledge
DK: Expanding a bracket involves multiplying terms
in a bracket by a multiplier

PK: Expanding brackets with and without
simplification

CK: Interleaved area/perimeter problems

Declarative/Procedural/Conditional Knowledge
DK: know the <, <, =, =, > symbols and their
definitions

PK: Solve inequalities

CK: Create an inequality by deducing information
from a diagram

Declarative/Procedural/Conditional Knowledge
DK: Know the gradient is the change in y when x
moves along 1 unit

PK: Find gradients of lines by drawing triangles
CK: Pattern spot gradients of perpendicular and
parallel lines

Assessment

Diagnostic questions

A tiered unit assessment (appropriate tier selected
by class teacher)

Assessment

Diagnostic questions

A tiered unit assessment (appropriate tier selected
by class teacher

Assessment

Diagnostic questions

A tiered unit assessment (appropriate tier selected
by class teacher

Extra Curricular
Preparation for the UK
Junior Maths Challenge
[selected students]

Cross Curricular

Extra Curricular
Preparation for the
UK Junior Maths
Challenge [selected
students]

Cross Curricular

Extra Curricular
Preparation for the UK
Junior Maths
Challenge [selected
students]

Cross Curricular

Autumn Term 2 - Indices, prime factors and fractions

Precedes — In addition to prior interleaving opportuniti
Year 7 Autumn 1: Simplify expressions

Year 7 Autumn 2: Powers and roots, Factors and multiples, prime numbers and factors
Year 7 Summer 1: General fractions manipulation and fractions of amounts

es, students last covered this topic during:
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Proceeds - In addition to prior interleaving opportunities, students last covered this topic during:

Year 8 Spring 1: Students will use indices in circle geometry

Year 9 Autumn 1: Students will extend their knowledge by expanding and factorising brackets, double brackets, and triple brackets and will later move on to
advanced factorising and solving quadratic equations
Year 9 Autumn 2: Negative indices, fractional powers, Simplify advanced expressions, standard form, Pythagoras, Area and perimeter of sectors all involve indices
and will build onto the topics covered in year 8

Expressions involving indices[A]

HCF and LCM[N]

Multiply, divide, add, and subtract fractions
and mixed numbers[N]

Domains of Knowledge

Algebra

Domains of Knowledge
Number

Domains of Knowledge
Number

Key Concepts

Expressions involving indices

Key Concepts
e HCFandLCM

Key Concepts
e  Multiply fractions
e Divide fractions
e Add and subtract fractions

End Points — Core Knowledge

Expressions involving indices

Understand Addition and subtraction index laws
Understand ‘Power to a power’ index law
Simplify expressions involving multiples of powers
Simplify expressions involving more than two
variables

Identify ‘like terms’ in non-linear expressions and
simplify

End Points — Core Knowledge

HCF and LCM

e Revision: Expressing an integer as the
product of primes, using index notation

e Finding factors of a number, and identify
common factors of two or more numbers

e Finding the HCF of two or more numbers

e Finding multiples of a number, and
identify common multiples of two or
more numbers

e Finding the LCM of two or more numbers

e Solving problems that involve finding the
HCF or LCM

End Points — Core Knowledge

Multiply fractions

e  Multiply fraction by an integer

e Multiply simple proper fractions

e Simplify fraction products

e Multiplication of mixed numbers and
improper fractions

e Solve problems involving multiplication
of fractions and mixed numbers

Divide Fractions
e Divide a fraction by an integer
e Divide integers by a unit fraction
e Divide proper fractions
e Divide proper fractions in cases where
prior cancelling simplifies the
calculation
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e Division involving improper fractions
and mixed numbers

e Substitute fractions and mixed
numbers into simple algebraic
expressions, using a calculator where
needed

Add and subtract fractions

e Add and subtract proper fractions
whose denominators are equal

e Add and subtract proper fractions
where one denominator is a multiple
of the other

e Add and subtract proper fractions
whose denominators have a -common
factor

e Add and subtract proper fractions with
any denominator

e Add and subtract mixed numbers and
improper fractions

e Use a calculator to add and subtract
fractions and mixed numbers

e Solve word problems involving
addition and subtraction of fractions
and mixed numbers

Declarative/Procedural/Conditional Knowledge

DK: know the index rules for multiplying, dividing and
powers of powers

PK: Apply index rules to complex conditions

CK: evaluate a method

Declarative/Procedural/Conditional Knowledge
DK: Know times tables recognise the symbols of
root and powers, Decide if a number is prime
PK: Write and understand index form notation.
Find all the factors of a number

CK: Evaluate a method

Declarative/Procedural/Conditional
Knowledge

DK: know that equivalent fractions have the
same value, coprime numbers LCM is the
product of the two numbers

PK: Use the four operations with fractions
CK: Use order of operations with fractions

Assessment

Diagnostic questions

A tiered unit assessment (appropriate tier selected by class
teacher)

Assessment

Diagnostic questions

A tiered unit assessment (appropriate tier
selected by class teacher

Assessment

Diagnostic questions

A tiered unit assessment (appropriate tier
selected by class teacher
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Cross Curricular Extra Curricular Cross Curricular Extra Curricular Cross Curricular Extra Curricular
Preparation for the UK Preparation for the Preparation for the UK
Junior Maths Challenge UK Junior Maths Junior Maths
[selected students] Challenge [selected Challenge [selected
students] students]

 Spring Term 1 - Circle Geompetry

Precedes — In addition to prior interleaving opportunities, students last covered this topic during:

Year 7 Autumn 1: Writing expressions and substitution can be linked to Circle geometry.

Year 7 Autumn 2: Place value can be linked to rounding to significant figures.

Year 7 Spring 1: Perimeter of polygons can be linked with adding and subtracting in context.
Area of different shapes can be linked with multiplication and division in context.
Using powers of 10 can be linked with metric conversions

Proceeds — In addition to prior interleaving opportunities, students last covered this topic during:
Year 8 Spring 2: Students will be working on Angle topics that link to geometry and measure.
Year 9 Spring 1: Student will extend their knowledge of area and perimeter when covering Pythagoras.
: Students will build on their knowledge when calculating the area and perimeter of sectors.
Year 10 Spring 1: Students will apply and extend their knowledge when starting with Trigonometry, surface area, and volume.

Rounding to significant figures[GM] Estimation and bounds[N] Circle geometry[GM]
Domains of Knowledge Domains of Knowledge Domains of Knowledge
Geometry and Measure Number Geometry and Measure
Key Concepts Key Concepts Key Concepts
e Rounding to significant figures e Estimation and bounds e Circle geometry
End Points — Core Knowledge End Points — Core Knowledge End Points — Core Knowledge
Rounding to significant figures Estimation and bounds Geometry and measure
e Round large numbers using 1, 2, or 3 significant e Estimate the answer to addition and e Recognise and problem solve with
figures subtraction problems by rounding to one radius and diameters
e Round any number or decimal using 1, 2, or 3 significant figure e Practical work to determine that
significant figures e Estimate the value of products involving circumference is proportional to
e Solve problems involving significant figures numbers between 1 and 15 diameter
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e Estimate the value of products involving
larger numbers and/or decimals

e Estimate the value of quotients by
rounding to significant figures

e Estimate the value of quotients involving
larger numbers and/or decimals

e Estimate the value of square roots

e Estimate the values of expressions
involving more than one operation

e Understand the lower and upper bounds
of numbers

e Use error intervals for numbers
expressed

e (Calculate the circumference of a circle

e Solve problems involving the
circumference of a circle, including arc
length

e C(Calculate the radius or diameter of a
circle, given the circumference

e Solve problems involving
circumference

e C(Calculate the area of a circle given the
radius or diameter

e Solving problems involving the area of
acircle

e Given the area of a circle, calculate the
radius or diameter

e Solving a wider range of problems
involving circles (e.g. calculate the
circumference of a circle given its area)

Declarative/Procedural Knowledge

DK: Know that significant figures start from the left most
non zero digit.

PK: round numbers greater than and less than 1 to
significant figures

CK: evaluate a method

Declarative/Procedural Knowledge

DK: know that typically estimation should round
to 1 significant figure, but with some exceptions
PK: find lower and upper bounds of numbers
rounded to place values, decimal places,
significant figures and truncated values.

Declarative/Procedural Knowledge

DK: know the names of the parts of a circle
PK: find circumferences and areas of circles
from a picture

CK: find radius and diameter given an area of
circumference of a circle.

Assessment

Diagnostic questions

A tiered unit assessment (appropriate tier selected by class
teacher)

Assessment

Diagnostic questions

A tiered unit assessment (appropriate tier
selected by class teacher

Assessment

Diagnostic questions

A tiered unit assessment (appropriate tier
selected by class teacher

Extra Curricular
Preparation for the UK
Junior Maths Challenge
[selected students]

Cross Curricular

Extra Curricular
Preparation for the
UK Junior Maths
Challenge [selected
students]

Cross Curricular

Cross Curricular Extra Curricular
Preparation for the UK
Junior Maths
Challenge [selected
students]

Spring Term 2 — Advanced angles
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Precedes — In addition to prior interleaving opportunities, students last covered this topic during:
KS2 Curriculum:

Name types of angles and estimate an angle.
Use basic angle facts involving angles on a straight line, angles at a point, or angles in a triangle.

Year 7 Spring 2: Students learned what types of angles there are, how to construct an angle using a protractor, compass, and ruler and learned to estimate angles
which all link to solving problems involving angles in parallel lines and interior and exterior angles.
Angle facts like angles around a point, right angles, vertically opposite angles, and angles in a triangle and quadrilaterals can be linked with angles in parallel lines,
interior and exterior angles.

Proceeds — In addition to prior interleaving opportunities, students last covered this topic during:

Year 9 Spring 1: Angles, properties of quadrilaterals, and angles involving polygons can link to problem solving on Pythagoras and Area of Sectors.
Year 10 Spring 1: Students will apply their knowledge of angles and angle facts to deepen their understanding of trigonometry.

Angles involving parallel lines[GM]

Properties of quadrilaterals|GM]

Angles involving polygons[GM]

Domains of Knowledge
Geometry and Measure

Domains of Knowledge
Geometry and Measure

Domains of Knowledge
Geometry and Measure

Key Concepts

Angles involving parallel lines

Key Concepts
e Properties of quadrilaterals

Key Concepts

Angles involving polygons
Interior and exterior angles

End Points — Core Knowledge

Angles involving parallel lines

Revision on elementary angle properties and facts
Identify the relationships between angles when
there are two parallel lines and a single transversal
Use and apply the properties of corresponding,
alternate, and co-interior angles

Use and apply the properties of corresponding,
alternate, and co-interior angles in more complex
diagrams e.g. with additional transversals or parallel
lines

Produce full written solutions to angle problems,
explaining the reasoning clearly at each step

End Points — Core Knowledge

Properties of quadrilaterals

e Use, understand, and apply the angle
sum of a quadrilateral

e Understand and use the symmetry
properties of the different special
quadrilateral types

e Apply the angle properties of special
types of quadrilaterals to solve problems

End Points — Core Knowledge

Angles involving polygons

Know how to find the angle sum of any
polygon

Solve problems involving the angle
sum of any polygon

Know and use the fact that the sum of
the exterior angles of any polygon is
360°

Know how to find the interior and
exterior angles of any regular polygon
and solve problems on it
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e Solve angle problems involving parallel
and intersecting diagonals of regular
polygons or more than one type of
regular polygon

e  Work with tiling patterns and
tessellations involving regular polygons

Declarative/Procedural/Conceptual Knowledge Declarative/Procedural Knowledge Declarative/Procedural Knowledge
DK: know all the angles reasons and rules up to angles in DK: Know all the properties of special DK: Know the formula 180(n — 2) and where
parallel lines quadrilaterals it was derived from.
PK: find missing angles involving parallel lines PK: Use quadrilateral properties to find angles in | Know that exterior angles and interior angles
CK: Find missing angles in multistep angle problems special quadrilaterals sum to 180 on a vertex
CK: Evaluate a method PK: find missing angles involving regular
shapes

CK: Find number of sides of a partially drawn
regular polygon with know angle

Assessment Assessment Assessment

Diagnostic questions Diagnostic questions Diagnostic questions

A tiered unit assessment (appropriate tier selected by class | A tiered unit assessment (appropriate tier A tiered unit assessment (appropriate tier

teacher) selected by class teacher selected by class teacher

Cross Curricular Extra Curricular Cross Curricular Extra Curricular Cross Curricular Extra Curricular
Preparation for the UK Preparation for the Preparation for the UK
Junior Maths Challenge UK Junior Maths Junior Maths
[selected students] Challenge [selected Challenge [selected

students] students]

Precedes — In addition to prior interleaving opportunities, students last covered this topic during:

KS2 Curriculum:

Fractions: Students in primary school have previously covered equivalent fractions and simplified fractions in simple cases, conversions between mixed and
improper fractions, and fractions of amounts in simple cases.

Percentages: Students in primary school have previously covered percentage of amounts in simple cases

N | =
W=
Ul =

FDP Conversions: Students in primary school have previously covered FDP conversions for key fractions such as

1)

Note: probability will most likely be a new concept for all students
Proceeds — In addition to prior interleaving opportunities, students will extend their knowledge:
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Year 9 Summer 1: counting strategies, product rule of counting, two way tables, venn diagrams, tree diagrams

Year 11 Spring 1 :Solving algebraic probability interleaved in learning the quadratic formula

Probability of single events [SP]

Experimental probability [SP]

Multievent probability [SP}

Domains of Knowledge
Statistics and probability

Domains of Knowledge
Statistics and probability

Domains of Knowledge
Statistics and probability

Key Concepts
Introduce probability notation and understanding
what it means

Key Concepts
Finding probabilities by doing experiments

Key Concepts
Find probabilities where two events occur using
sample space diagrams

End Points

e Use a probability scale (0 to 1 or 0 to 100%)
or using pregiven words

e Calculate probabilities of single events

e Find an expected number of outcomes
given a number of trials and the probability
of success.

e Recognise events which are or are not
mutually exclusive

e Solve problems which use the fact that
mutually exclusive events sum to 1

e Find the probability of an event not
happening

End Points

e Conduct a series of experiments using
different apparatus, recording results
methodically.

e Estimate a probability by calculating relative
frequency

e Draw graphs to show this data graphically

e Understand that the relative frequency will
tend towards the theoretical probability as
the number of trials increases

End Points
e Fill in the cells of a pre-given sample space
diagram

e Represent simple combined events in a
sample space diagram, and use this to
deduce probabilities

Declarative/Procedural/Conceptual Knowledge
DK: Probabilities are written as FDP only

A probability of 0.5 does not guarantee that 1 in
every 2 will occur

PK: write probabilities of single events by counting
outcomes

CK: problem solve and evaluate a method

Declarative/Procedural/Conceptual Knowledge
DK: know that as more trials are conducted, the
experimental probability approaches the theoretical
probability.

PK: Find a relative frequency

CK: Conduct an experiment and conclude given the
results

Declarative/Procedural/Conceptual Knowledge
DK: The probability of event A happening then
event B happening is P(A)xP(B)

PK: Use a sample space diagram to find a probability
of 2 events occuring

CK: Problem solve and evaluate a method

Assessment

Diagnostic questions

A tiered unit assessment (appropriate tier selected
by class teacher)

Assessment

Diagnostic questions

A tiered unit assessment (appropriate tier selected
by class teacher

Assessment

Diagnostic questions

A tiered unit assessment (appropriate tier selected
by class teacher

Cross Curricular Extra Curricular

Extra Curricular
Preparation for the
UK Junior Maths

Cross Curricular

Extra Curricular
Preparation for the UK
Junior Maths

Cross Curricular
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Preparation for the UK
Junior Maths Challenge
[selected students]

Challenge [selected
students]

Challenge [selected
students]

Precedes — In addition to prior interleaving opportunities, students last covered this topic during:
KS2 Curriculum:
Ratio: sharing in basic ratio

Proceeds — In addition to prior interleaving opportunities, students will extend this knowledge to:
Year 9 spring 1: Similarity
Year 9 Summer 2: Pie charts

Ratio [RP]

Direct and inverse proportion [RP]

Compound measure [RP]

Domains of Knowledge
Ratio and proportion

Domains of Knowledge
Ratio and proportion

Domains of Knowledge
Ratio and proportion

Key Concepts
Working with Ratio

Key Concepts
Working proportionally

Key Concepts
Using compound measure

End Points

Use ratio to describe a pattern or mixture,
or some other simple context

Use and understand equivalent ratios, and
express a ratio in its simplest form

Express aratiointheform1:norn:1
(where n may not be an integer)

Draw a bar model to represent a sharing of
an amount (either by total, part of
difference given) and make links between
each scenario

Share in a ratio where the total, part or
difference is given

Understand the relationship between ratios
and fractions

End Points

Solve simple direct proportion problems
using the unitary method, using a ratio table
or other representation (including
“bridging”)

Solve direct proportion problems using
simple multipliers (e.g. an integer multiplier
or very simple fraction such as 1%)

Find the multiplicative relationships
between any two positive numbers

Use multipliers to a range of direct
proportion problems, presenting the
solution in a ratio table or some other
representation

End Points

Solve problems involving time intervals,
including those from timetables
Understand what ‘speed in miles per hour’
(for example) means, and solve simple
problems from this definition — using ratio
Solve distance/speed/time problems when
units are consistent (e.g. speed in mph and
time is in hours)

Solve distance/speed/time problems when
units are not consistent (e.g. speed in km/h
and time is in minutes)

Understand what ‘density in g/cm® (for
example) means, and solve simple problems
from this definition — using ratio
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Understand the relationship between ratios
and percentages

Solve a range of everyday problems
involving ratio

Using direct proportion to solve standard
everyday problems (e.g. ‘best buy’, recipes)
Recognise and solve simple inverse
proportion problems

Understand and use the fact that the
product of two quantities in inverse
proportion is constant

Solve inverse proportion problems using the
unitary method and/or simple multipliers

Solve problems involving density, mass and
volume

Understand the meaning of other
compound measures (e.g. pressure,
population density), and solve simple
problems from these definitions

Solve problems involving a range of
compound measures

Declarative/Procedural/Conceptual Knowledge
DK: A ratio splits amount unequally

PK: Simplify ratios, scale ratios

CK: with the aid of bar models, method select the “3
types” of ratio problem.

Declarative/Procedural/Conceptual Knowledge
DK: recognise what is, and is not in direct
proportion

PK: find missing values that are in proportion to
each other

CK: Method select between direct and inverse
proportion

Make appropriate assumptions on when things are
in proportion to each other

Declarative/Procedural/Conceptual Knowledge
DK: recall the formula for different compound units
Know that adding speeds in almost all contexts is
meaningless

know there are 60 minutes in 1 hour

PK: convert between minutes and hours

Find a missing value from a compound measure
CK: Problem solve where journeys are combined or
items are mixed together

Assessment

Diagnostic questions

A tiered unit assessment (appropriate tier selected
by class teacher)

Assessment

Diagnostic questions

A tiered unit assessment (appropriate tier selected
by class teacher

Assessment

Diagnostic questions

A tiered unit assessment (appropriate tier selected
by class teacher

Extra Curricular
Preparation for the UK
Junior Maths Challenge
[selected students]

Cross Curricular

Extra Curricular
Preparation for the
UK Junior Maths
Challenge [selected
students]

Cross Curricular

Extra Curricular
Preparation for the UK
Junior Maths
Challenge [selected
students]

Cross Curricular
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Year 9

Subject Vision Statement

The maths curriculum aims to develop students who are able to and by . This will
ensure we provide all students with along with , Whilst gaining an . We also aim
to develop our students’ and so that they to the life of the and

Domains of Knowledge
The maths curriculum is organised into several domains of knowledge which are aligned with the national curriculum.
These domains cover a wide range of mathematical concepts and skills which taught at different stages of a students learning

Number [N]

Algebra [A]

Ratio, Proportion and Rates of Change [RP]
. Geometry and Measure [GM]

10. Statistics and Probability [SP]

©®~No

Alongside and interwoven into these domains, students are taught Mathematical Reasoning and Problem Solving. Students are encouraged to develop problem
solving skills and logical reasoning abilities. This involves applying mathematical knowledge to solve real-world problems and puzzles.

Declarative Knowledge: mathematical facts and principles i.e sum of angles in a triangle/properties of prime numbers
Procedural Knowledge: i.e collect like terms, borrow when subtracting
Conditional Knowledge: problem solving/reasoning/Method Selection

Key Concepts — for KS3 and KS4 (year 9 highlighted below)

6. Number [N]
This domain focuses on the understanding of the properties of numbers, including counting, comparing, ordering and performing calculations with the
four operations — order of operations, place value, four operations, factors and multiples, powers and roots, prime numbers and factors, fractions and FDP
conversion, negative numbers, significant figures, estimation and bounds, standard form, surds.

7. Algebra [A]
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10.

Algebraic concepts include variables, equations, expressions and functions. Students work on solving equations, manipulating algebraic expressions and
understanding the functions of graphs — write and evaluate expressions, simplify expressions, solve linear equations, expand and factorise, inequalities,
gradients, quadratic equations, fractional powers, sequences and patterns, linear graphs, simultaneous equations, speed distance time, rearrange
formulas, functions, iteration, positional vectors, algebraic proportion, transformation of graphs.

Ratio, Proportion and Rates of Change [RP]

Ratio and proportion are used to compare quantities and solve problems involving proportional relationships. This domain also includes the study of
percentages — ratio, direct and inverse proportion, compound measures, percentages, reverse percentages, percentage growth and decay, direct and
inverse proportion.

Geometry and Measures [GM]

Geometry involves the study of shapes, size, angles and properties of objects. This domain also includes 2D and 3D shapes, angles, symmetry and
transformations. Measurement encompasses the concepts of length, mass capacity time and temperature. Students learn to measure and compare
guantities and convert between different units of measurement — perimeter of polygons, area of rectangles and rectilinear shapes, area of parallelograms,
triangles and other compound shapes, area of trapeziums, work with scale drawings, angles at a point, straight line and in a triangle, parts, area and
circumference of a circle, angles in parallel lines, exterior and interior angles of polygons, similar shapes and enlargement, Pythagoras’ Theorem, area and
perimeter of sectors, trigonometry, bearings, construction and loci, nets plans and elevations, surface area and volume of prisms, cylinders, cones,
spheres and pyramids, frustums, transformation[enlargement], similarity and congruence, circle theorems

Statistics and Probability [SP]

This domain deals with data collection, organisation, representation and interpretation. Students also learn about probability, including concepts of
probability calculations and data analysis [multi event probability]— averages, bar charts and pictograms, systematic listing, two way tables, venn diagrams
and sets, pie charts, scatter graphs, stem and leaf diagrams, frequency polygons, sampling, interquartile range, boxplots, cumulative frequency graphs,
histograms, probability, sample space
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Year 9

Students complete a baseline assessment in Year 8 which will allow students to be placed into attainment groups. During the first two weeks of the term all
students will be given an introductory lesson to Sparx Maths. They will be shown how to access their compulsory extended learning. All students have voluntary
access to the XP module of Sparx maths to further stretch and challenge their mathematical knowledge. Identified students will have additional compulsory
interventions targeting key prior knowledge and learning gaps from Year 8.

KS2 Curriculum:

Precedes — In addition to prior interleaving opportunities, students last covered this topic during:

Algebra: Students in primary school have previously covered generating linear number sequences, using simple formula and expressing missing number problems.

Number: Students can count up and down from negative numbers and work with negatives in contexts such as 3 degrees warmer than -5 degrees is -2 degrees,
but will be unfamiliar with formal adding and subtracting processes. Students have also encounted using the order of operations in simple cases.

Proceeds — In addition to prior interleaving opportunities, students last covered this topic during:

Year 7 Summer 2 — Students will cover writing and using formula and expressions

Year 8 Autumn 1 — Students will extend their knowledge of algebraic manipulation through expanding single brackets
- Students will extend their knowledge of solving algebraic expressions with x on both sides

Expand and Factorise Single Brackets [A]

Expand Double Brackets [A]

Factorise Double Brackets [A]

Domains of Knowledge
Algebra

Domains of Knowledge
Algebra

Domains of Knowledge
Algebra

Key Concepts

Use of multiplication to solve

Multiply the outside term with every term inside the
bracket

The factor outside the bracket should be the largest
common factor that divides all terms.

Key Concepts

Multiply each term in the first bracket by each
term in the second bracket.

Combine like terms after multiplication.

Result will be a polynomial with more terms than

the original brackets.

Key Concepts
Look for a common factor first (like in single
bracket factoring). If there’s a common factor,
take it out before factoring further.
Find two numbers that:
e  Multiply to give c(the constant term)
e Add up to b (the coefficient of x)
Rewrite the middle term using those two
numbers, then factor by grouping if needed.

Declarative/Procedural/Conceptual Knowledge

DK: understand the meaning of a term and expression.
Recognise that multiplication is required

PK: multiply terms/collect like terms to remove brackets

Declarative/Procedural Knowledge

DK: understand the meaning of a term and
expression. Recognise that multiplication is
required

Declarative/Procedural Knowledge
DK: understand the meaning of CF
PK: Find two numbers that:
e  Multiply to give c(the constant term)
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CK: factorising is the inverse of expanding

PK: multiply terms/collect like terms to remove
brackets
CK: factorising is the inverse of expanding

e Add up to b (the coefficient of x)

Assessment

Diagnostic questions during lessons

Diagnostic assessment at the end of each module
Problem solving and reasoning questions

Assessment

Diagnostic questions during lessons

Diagnostic assessment at the end of each module
Problem solving and reasoning questions

Assessment

Diagnostic questions during lessons
Diagnostic assessment at the end of each

module

Problem solving and reasoning questions

A tiered unit assessment (appropriate tier
selected by class teacher

which covers prior, expected and current

teaching/knowledge
Cross Curricular

Extra Curricular
Preparation for the UK
Junior Maths
Challenge

Extra Curricular
Preparation for the
UK Junior Maths
Challenge

Extra Curricular Cross Curricular
Preparation for the UK
Junior Maths Challenge

[selected students]

Cross Curricular

Autumn Term 2

Precedes — In addition to prior interleaving opportunities, students last covered this topic during:
KS2 Curriculum:

Place Value: Students have covered reading and writing whole numbers and decimals, and the value of digits

Four operations: students have used formal algorithms to add and subtract with decimals, multiplied simple decimals by a whole number and divided decimals by
a whole number.

Factors and multiples: Students have covered the meaning of factors and multiples and listing these for a particular number. Students have covered the meaning
for a number to be prime.

Powers and roots: Students have covered using powers of 2 and simple roots as an inverse process

Proceeds — In addition to prior interleaving opportunities, students last covered this topic during:

Year 7 Spring 1: Students will use the knowledge from this half term in context of metric conversions, area and perimeter

Year 7 Summer 1: Students will extend their knowledge of number work by exploring fractions and percentages and their conversions.

Year 8 Autumn 2: Students will extend their knowledge of factors and multiples through finding HCF and LCM by listing and product of primes.
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Year 8 Autumn 2: Students will extend their knowledge of the four operations through the involvement of fractions
Year 9 Autumn 2: Students will extend their place value understanding through use of standard form

Negative Indices and Fractional Powers [N] Advanced Expressions [A] Standard Form [N]

Domains of Knowledge Domains of Knowledge Domains of Knowledge

Number Algebra Number

Key Concepts Key Concepts Key Concepts

A negative exponent indicates the reciprocal (or inverse) of | Combine like term, expand and factorise. Simplify | Convert numbers between ordinary and

the base raised to the positive exponent. algebraic fractions and use index laws to simplify | standard form and vice versa

Fractional exponents represent roots and powers combined. | powers

Declarative/Procedural/Conditional Knowledge Declarative/Procedural/Conditional Knowledge | Declarative/Procedural/Conditional

The denominator of the exponent fraction indicates the Only terms with the same variable(s) and Knowledge

root. powers can be added or subtracted 1<a<10 - a number between 1 and 10 (not

The numerator indicates the power to which the root is Factor numerators and denominators if possible | including 10).

raised. and cancel common factors when working with n is an integer (can be positive or negative).

Fractional powers can express both roots and powers in one | algebraic fractions n tells you how many places the decimal

notation. moves.

Assessment Assessment Assessment

Diagnostic questions Diagnostic questions Diagnostic questions

A tiered unit assessment (appropriate tier selected by class A tiered unit assessment (appropriate tier A tiered unit assessment (appropriate tier

teacher) selected by class teacher selected by class teacher

Cross Curricular Extra Curricular Cross Curricular Extra Curricular Cross Curricular Extra Curricular
Preparation for the UK Preparation for the Science Preparation for the UK
Junior Maths Challenge UK Junior Maths Junior Maths
[selected students] Challenge [selected Challenge [selected

students] students]

Spring Term 1

Precedes — In addition to prior interleaving opportunities, students last covered this topic during:

KS2 Curriculum:

Rounding: Rounding to place values and decimal places

Metric conversions: Convert simple units such as cm mm and m

Area and perimeter: Finding perimeters of simple polygons, and areas of simple triangles, parallelograms and its sub shapes

Year 7 Autumn 2: Perimeter can be linked with adding and subtracting in context
Area can be linked with multiplication and division in context
Using powers of 10 can be linked with metric conversions
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Proceeds — In addition to prior interleaving opportunities, students last covered this topic during:
Year 8 Spring 1: Students will extend their knowledge of areas and perimeters in the context of circles and semi/quarter circles

Students will extend their knowledge of rounding by learning about significant figures and bounds
Year 8 Summer 2: Students will extend metric conversions and scale drawings to include more complex scenarios by using direct proportion.

Similarity [GM]

Pythagoras Theorem [GM]

Area and perimeter of sectors [GM]

Domains of Knowledge
Geometry and Measure

Domains of Knowledge
Geometry and Measure

Domains of Knowledge
Geometry and Measure

Key Concepts

The same shape, but possibly different sizes.

All corresponding angles are equal (same size and shape of
angles), and

All corresponding sides are in the same ratio
(proportional).

This ratio is called the scale factor.

Key Concepts
Pythagoras’ Theorem applies to right-angled

triangles only and relates the lengths of the three

sides. Recognise when the longest or shorter
sides of the triangle are required

Key Concepts

Identify a sector. Understand that a sector
area is a fraction of the circle area.

Find the area and perimeter of shapes. Know
how to find the radius and angle size

Declarative/Procedural Knowledge

DK: know the conversion facts for the end points
PK: use conversion facts to convert metric units
CK: use an appropriate unit for a given situation

Declarative/Procedural Knowledge

DK: Know what the perimeter is of a shape
Identify the legs and longest side of the right
angled triangle

PK: Convert lengths with different units before
calculating the perimeter. Use the correct units
of measurement when finding the area of a
shape. Use a%+b?=c? in context

Declarative/Procedural Knowledge

DK: Know the formula to find the area of a
trapezium. Know the formula for the area of a
triangles and other polygons

Know the sum of degrees in a circle.

PK: Be able to multiply by %

Assessment

Diagnostic questions

A tiered unit assessment (appropriate tier selected by class
teacher)

Assessment

Diagnostic questions

A tiered unit assessment (appropriate tier
selected by class teacher

Assessment

Diagnostic questions

A tiered unit assessment (appropriate tier
selected by class teacher

Extra Curricular
Preparation for the UK
Junior Maths Challenge
[selected students]

Cross Curricular

Extra Curricular
Preparation for the
UK Junior Maths
Challenge [selected
students]

Cross Curricular

Cross Curricular Extra Curricular
Preparation for the UK
Junior Maths
Challenge [selected
students]
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Spring Term 2

KS2 Curriculum:
Name types of angles and estimate an angle

Precedes — In addition to prior interleaving opportunities, students last covered this topic during:

Use basic angle facts involving angles on a straight line, angles at a point or angles in a triangle

Proceeds - In addition to prior interleaving opportunities, students last covered this topic during:
Year 8 Spring 2: Angle facts will be extended to include angles in parallel lines, angle properties of special quadrilaterals and interior/exterior angles of polygons
Year 9 Spring 1: measuring and estimating angles will be extended to include the concept of similar shapes and enlargements.

Year 9 Summer 2: Measuring and drawing angles will be extended to include the context of drawing and interpreting complex pie charts

Linear Sequences [A]

Linear Graphs [A]

Simultaneous Equations [A]

Domains of Knowledge
Algebra

Domains of Knowledge
Algebra

Domains of Knowledge
Algebra

Key Concepts

Identify a linear sequence. Find the Common difference.
Continue a sequence and use the nth term rule to find a
term or a number in a sequence

Key Concepts
Find the gradient of a line
Substitute values into y=mx+c

Key Concepts
Solve for the values of x and y that satisfy both
equations.

Declarative/Procedural/Conceptual Knowledge Describe a
linear sequence as a list of numbers that increases or
decreases by the same amount each time. Describe the
common difference. Use the general rule [nth term=dn+c]
that tells you what the nth term of the sequence is where
d = common difference (the change between terms),

¢ = a constant, found by working backwards from the first
term. Solve linear equations

Declarative/Procedural Knowledge

A linear graph is the graph of a straight-line
equation, typically written in the form:
y=mx+c where m = gradient (slope) c = y-
intercept (where the line crosses the y-axis)
Gradient=change in x divided by change iny

Declarative/Procedural Knowledge
Understand that Simultaneous equations are
two or more equations with two or more
unknowns, and the solution is the set of values
that makes all equations true at the same
time. Add or subtract the equations to
eliminate one variable. Solve for the remaining
variable and substitute back to find the other.

Assessment

Diagnostic questions

A tiered unit assessment (appropriate tier selected by class
teacher)

Assessment

Diagnostic questions

A tiered unit assessment (appropriate tier
selected by class teacher

Assessment

Diagnostic questions

A tiered unit assessment (appropriate tier
selected by class teacher

Extra Curricular
Preparation for the UK
Junior Maths Challenge
[selected students]

Cross Curricular

Extra Curricular
Preparation for the
UK Junior Maths
Challenge [selected
students]

Cross Curricular

Cross Curricular Extra Curricular
Preparation for the UK
Junior Maths
Challenge [selected
students]
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KS2 Curriculum:

FDP Conversions: Students in primary school have previously covered FDP conversions for key fractions such as

Precedes — In addition to prior interleaving opportunities, students last covered this topic during:

N | =
| =

Fractions: Students in primary school have previously covered equivalent fractions and simplified fractions in simple cases, conversions between mixed and
improper fractions, and fractions of amounts in simple cases.
Percentages: Students in primary school have previously covered percentage of amounts in simple cases

’

1=

Proceeds — In addition to prior interleaving opportunities, students last covered this topic during:

Year 8 Autumn 1: Fractions will be extended to include formal use of four operations with fractions

Year 10 Autumn 2: Percentage work will be extended to include repeated percentages and reverse percentages
Year 10 Autumn 2: FDP Conversions will be extended for higher tier students to include converting recuring decimals to fractions.

Systematic Listing

Two Way Tables

Venn Diagrams & Multi Event Probability

Domains of Knowledge
Number

Domains of Knowledge
Number

Domains of Knowledge
Number

Key Concepts
Write all the possible outcomes or combinations in an
organised and logical way of an event or multiple events

Key Concepts

Use a two way table to organise and display data
involving two categorical variables in a grid that
summarises the frequency of each variable.
Tables are used to identify trends and could be
used to find the probability of single events

Key Concepts

Understand that a venn diagram is a visual tool
to show the relationship between different
sets and their intersections.

Declarative/Procedural/Conceptual Knowledge

Use a systematic method to ensure no combinations are
missed or repeated. Use tree diagrams or tables to support
accurate listing. Use multiplication to ensure all options are
listed

Declarative/Procedural/Conceptual Knowledge
Use addition and subtraction of the data in cells
to ensure that rows, columns, marginal and
grand totals are accurate.

Know that probability is the likelihood of an
event happening

Declarative/Procedural/Conceptual
Knowledge

Use set notation to identify the set,
intersection, union, complement, disjoint set
and use for problem solving.

Find the probability of a single or multi event

Assessment

Diagnostic questions

A tiered unit assessment (appropriate tier selected by class
teacher)

Assessment

Diagnostic questions

A tiered unit assessment (appropriate tier
selected by class teacher

Assessment

Diagnostic questions

A tiered unit assessment (appropriate tier
selected by class teacher

Cross Curricular Extra Curricular

Extra Curricular
Preparation for the
UK Junior Maths

Cross Curricular

Cross Curricular Extra Curricular
Preparation for the UK
Junior Maths
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Preparation for the UK
Junior Maths Challenge
[selected students]

Challenge [selected
students]

Precedes — In addition to prior interleaving opportunities, students last covered this topic during:

KS2 Curriculum:

Graphs: Students in primary school have previously covered drawing and interpreting single bar charts
Mean: Students in primary school have previously covered finding the mean from a list of data
Coordinates: Students in primary school have previously covered plotting and reading coordinates

Challenge [selected
students]

Proceeds — In addition to prior interleaving opportunities, students last covered this topic during:
Year 8 Autumn 1: Students will explore gradients of lines to extend the knowledge of coordinates

Year 9 Summer 1: Students will explore drawing and interpreting more complex graphs such as pie charts, stem and leaf diagrams and scatter graphs

Pie Charts [S]

Scatter Graphs [A]

Stem and Leaf Diagrams [S]

Domains of Knowledge
Algebra

Domains of Knowledge
Algebra

Domains of Knowledge
Statistics

Key Concepts
Understand that a pie chart is a circular graph divided into
sectors that represents a proportion of the whole.

Key Concepts

Understand that a scatter graph shows the
relationship between two numerical variables.
Each point on the graph represents a pair of
values (x,y)

Key Concepts

Understand that a stems and leaf diagram is
used to organise and display data which shows
the distribution of the data on small to
medium data sets

Declarative/Procedural/Conceptual Knowledge
Recognise a sector of a circle. Calculate sector angles and
interpret data

Declarative/Procedural/Conceptual Knowledge
Plot and read points(coordinates) on the x and y
axis. ldentify positive, negative and no
correlation. Draw a line of best fit to summarise
the relationship and interpret this to make
predictions. Identify outliers in data and the
describe the effect of these.

Declarative/Procedural/Conceptual
Knowledge

Know how to split numbers into a stem and
leaf. Organise, sort and display data in
ascending order. Read data from the diagram
and find averages

Assessment

Diagnostic questions

A tiered unit assessment (appropriate tier selected by class
teacher)

Assessment

Diagnostic questions

A tiered unit assessment (appropriate tier
selected by class teacher

Assessment

Diagnostic questions

A tiered unit assessment (appropriate tier
selected by class teacher

Cross Curricular Extra Curricular

Cross Curricular Extra Curricular

Cross Curricular Extra Curricular
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Preparation for the UK
Junior Maths Challenge
[selected students]

Preparation for the
UK Junior Maths
Challenge [selected
students]

Preparation for the UK
Junior Maths
Challenge [selected
students]
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Year 10

Year 10 Foundation

Subject Vision Statement

The maths curriculum aims to develop students who are able to and by . This will
ensure we provide all students with along with , Whilst gaining an . We also aim
to develop our students’ and so that they to the life of the and

Domains of Knowledge
The maths curriculum is organised into several domains of knowledge which are aligned with the national curriculum.
These domains cover a wide range of mathematical concepts and skills which taught at different stages of a students learning
11. Number [N]
12. Algebra [A]
13. Ratio, Proportion and Rates of Change [RP]
14. Geometry and Measure [GM]

15. Statistics and Probability [SP]

Alongside and interwoven into these domains, students are taught Mathematical Reasoning and Problem Solving. Students are encouraged to develop problem
solving skills and logical reasoning abilities. This involves applying mathematical knowledge to solve real-world problems and puzzles.

Declarative Knowledge: mathematical facts and principles i.e sum of angles in a triangle/properties of prime numbers
Procedural Knowledge: i.e collect like terms, borrow when subtracting
Conditional Knowledge: problem solving/reasoning/Method Selection

Key stage 4 Curriculum design Foundation/Higher/Crossover
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The year 10 foundation curriculum has been designed to cover foundation/higher cross over material in the run up to the PPEs in the late spring term. This allows
a smooth transition to higher tier where applicable. As the year 11 higher curriculum contains the most challenging higher tier topics, this time in year 11 can then
be spent covering the higher tier content missed in Year 10.

Students on this pathway should be assumed, encouraged and have expectations of gaining a good grade in the year 10 mock so that the transition to higher tier
can take place.

Key Concepts — for KS3 and KS4 (year 10F highlighted below)

11.

12.

13.

14.

15.

Number [N]

This domain focuses on the understanding of the properties of numbers, including counting, comparing, ordering and performing calculations with the
four operations — order of operations, place value, four operations, factors and multiples, powers and roots, prime numbers and factors, fractions and FDP
conversion, negative numbers, significant figures, estimation and bounds, standard form, surds.

Algebra [A]

Algebraic concepts include variables, equations, expressions and functions. Students work on solving equations, manipulating algebraic expressions and
understanding the functions of graphs — write and evaluate expressions, simplify expressions, solve linear equations, expand and factorise, inequalities,
gradients, quadratic equations, fractional powers, sequences and patterns, linear graphs, simultaneous equations, speed distance time, rearrange
formulas, functions, iteration, positional vectors, algebraic proportion, transformation of graphs.

Ratio, Proportion and Rates of Change [RP]

Ratio and proportion are used to compare quantities and solve problems involving proportional relationships. This domain also includes the study of
percentages — ratio, direct and inverse proportion, compound measures, percentages, reverse percentages, percentage growth and decay, direct and
inverse proportion.

Geometry and Measures [GM]

Geometry involves the study of shapes, size, angles and properties of objects. This domain also includes 2D and 3D shapes, angles, symmetry and
transformations. Measurement encompasses the concepts of length, mass capacity time and temperature. Students learn to measure and compare
quantities and convert between different units of measurement — perimeter of polygons, area of rectangles and rectilinear shapes, area of parallelograms,
triangles and other compound shapes, area of trapeziums, work with scale drawings, angles at a point, straight line and in a triangle, parts, area and
circumference of a circle, angles in parallel lines, exterior and interior angles of polygons, similar shapes and enlargement, Pythagoras’ Theorem, area and
perimeter of sectors, trigonometry, bearings, construction and loci, nets plans and elevations, surface area and volume of prisms, cylinders, cones,
spheres and pyramids, frustums, transformation, similarity and congruence, circle theorems

Statistics and Probability [SP]
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sample space

This domain deals with data collection, organisation, representation and interpretation. Students also learn about probability, including concepts of
probability calculations and data analysis — averages, bar charts and pictograms, systematic listing, two way tables, venn diagrams and sets, pie charts,
scatter graphs, stem and leaf diagrams, frequency polygons, sampling, interquartile range, boxplots, cumulative frequency graphs, histograms, probability,

Year 10 Foundation

KS3.

Students enter year 10 following the completion of a KS3/KS4 transition assessment sat in year 9. The assessment will determine the students current foundation
tier knowledge and ability to reason and problem solve. During the first two weeks of the term all students will be given an introductory lesson to Sparx Maths.

They will be shown how to access their compulsory extended learning. All students have voluntary access to the XP module of Sparx maths to further stretch and
challenge their mathematical knowledge. Identified students will have additional compulsory interventions targeting key prior knowledge and learning gaps from

Year 8 — Autumn 1 — Expand single brackets

Year 9 — Spring 2 — Solving simultaneous equations

Precedes — In addition to prior interleaving opportunities, students last covered this topic during:
Year 7- Autumn 1 — write expressions, simplify and solve linear equations

Year 9 — Autumn 1 — Expand and factorise single brackets and double brackets

Proceeds — In addition to prior interleaving opportunities, students last covered this topic during:
Year 11 — Autumn 1 — solve a quadratic graphically, represent equations on graphs

Algebra prerequisites [A]

Rearrange formula [A]

Solve simultaneous equations and quadratic
equations [A]

Domains of Knowledge
Algebra

Domains of Knowledge
Algebra

Domains of Knowledge
Algebra

Key Concepts
Being able to manipulate expressions and have a
good understanding of negative numbers

Key Concepts
Forming and solving equations allow
mathematicians to find the solutions to problems.

Key Concepts
Rearranging formula helps find inputs, given an
output

End Points — Core Knowledge
e Working with negative numbers
e Basics of Algebra incl. collecting like terms,
multiplying and dividing terms and
expanding brackets

End Points — Core Knowledge
e Rearrange simple formulas involving 1 step
(include +, -, +,x, ), all subjects are
numerators of fractions

End Points — Core Knowledge
e Solve simultaneous equations algebraically
by subtracting the equations to eliminate a
variable (without having to multiply either
equation)
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e Basics of solving linear equations incl. 1, 2
and 3 step equations including multiply,
divide and brackets, x on both sides

e Solve equations with x on both sides where
there is more than three steps eg
(x+5)/2=2(x+3)

e Solve equations in which a value is given for
one variable

e For example: Solve 7x-3y=11 when y=-2

e Form and solve equations from different
contexts including word problems, area and
perimeter problems, angle problems ect.

e Simplify sum of fractions involving algebra
eg 2x/5+3x/4

e Rearrange 2 step formulas (include +, -, +,%,
), all subjects are numerators of fractions

e Rearrange 3 step formulas (include +, -, +,x,
), all subjects are numerators of fractions

e Rearrange formulas involving the subject
being negative

e Rearrange formulas where the subject is the
denominator of a fraction

e Solve simultaneous equations algebraically
by adding the equations to eliminate a
variable (without having to multiply either
equation)

e Solve simultaneous equations by
elimination, by multiplying one of the
equations and then adding or subtracting
them.

e Solve simultaneous equations by
elimination, by multiplying two of the
equations and then adding or subtracting
them.

e Formulate simultaneous equations to solve
a problem.

e Solve a quadratic equation by balancing (see
additional guidance)

e (emphasise two values %)

e Recap factorising into double brackets
where a=1

e Recap factorising using the difference of
two squares

e Show that solving by balancing is sometimes
impossible and hence solve by factorising
where a=1

e Solve quadratics by factorising where
rearrangement to make the subject O is
required

Declarative/Procedural/Conceptual
DK: know what like terms are

The direction of adding/subtracing
positives/negatives

PK: Manipulate expressions

CK: evaluate a method.

Declarative/Procedural/Conceptual
DK: Know which order to complete inverse steps to
solve an equation or make a subject of a formula

Know that solving a simultaneous equation involves
cancelling out a variable by use of equivalent
coefficients.

Declarative/Procedural/Conceptual
DK: Know which order to complete inverse steps to
make a subject of a formula

PK: rearrange a formula

CK: evaluate a method
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Know that if the signs of the variables are the same,
the equations must be subtracted, and if different,
added.

PK: Solve equations involving fractions, brackets and
unknown on both sides

CK: Method select for solving quadratics, when is it
appropriate to use balance, and when is factorising
required.

Assessment

Diagnostic questions during lessons

Diagnostic assessment at the end of each module
Problem solving and reasoning questions

Assessment

Diagnostic questions during lessons

Diagnostic assessment at the end of each module
Problem solving and reasoning questions

Assessment

Diagnostic questions during lessons

Diagnostic assessment at the end of each module
Problem solving and reasoning questions

A tiered unit assessment (appropriate tier selected
by class teacher

which covers prior, expected and current
teaching/knowledge

Extra Curricular
Preparation for the UK

Cross Curricular

[selected students]

Senior Maths Challenge

Extra Curricular
Preparation for the
UK Senior Maths
Challenge

Cross Curricular

Extra Curricular
Preparation for the UK
Senior Maths
Challenge

Cross Curricular

Autumn Term 2

Year 8 Autumn 2: Four operations of fractions

Precedes — In addition to prior interleaving opportunities, students last covered this topic during:
Year 7 Summer 1 : FDP Conversion, Fraction manipulation, percentage of amounts

Year 11 — Revision of all taught content

Proceeds — In addition to prior interleaving opportunities, students last covered this topic during:

FDP conversion [N]

Fraction and percentage prerequisites [N]

Reverse and repeated percentages [RP]

Domains of Knowledge
Number

Domains of Knowledge
Number

Domains of Knowledge
Ratio and proportion
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Key Concepts
Fractions, decimals and percentages look different
but their values are the same.

Key Concepts

Fractions and percentages can have different values
attributed to them, and a bar model is a good way
to demonstrate this.

Key Concepts

Using barmodels can demonstrate the percentages
of different amounts can be found by carefully
equating a percentage to a value.

End Points
e Convert a decimal to a percentage or
fraction
e Convert a percentage to a decimal or
fraction

e Convert a fraction to a percentage by
making the denominator out of 100 for non
calculator, or making a decimal first then a
percentage for calculator.

e Convert a fraction to a decimal by making
the denominator a power of 10 and by
dividing numerator by denominator

End Points
e Convert between mixed and improper
fractions

e Order fractions with common denominator,
numerator or converting to decimals

e Write an amount as a fraction of another

e Find a fraction of an amount (including
increase and decrease)

e Find the original amount after it has been
in/decreased by a fraction.

e  Multiply and divide fractions/mixed
numbers (including cases where
precancelling is required)

e Add and subtract fractions and mixed
numbers.

e Find percentages of amounts of 25%, 50%
and 75% by considering the fractional
equivalence

e Finding percentage of amounts without a
calculator by breaking into multiples and
factors of 10% (include increase and
decrease)

e Write an amount as a percentage of
another (including use of percentage
profit/loss)

e Use afrequency tree to answer worded
guestions involving amounts split into
percentages, ratios and fractions.

End Points

e Find a decimal multiplier for a percentage of
an amount and apply to questions

e Find a decimal multiplier for a percentage
increase and apply to questions

e Find a decimal multiplier for a percentage
decrease and apply to questions

e Use decimal multipliers to work with
compound interest and other repeated
growth

e Use decimal multipliers to work with
depreciation and other repeated decay
guestions

e Find an original amount given a percentage
in/decrease by equating the current
percentage to it’s value

e Find an original amount by dividing the
original by the multiplier

Declarative/Procedural/Conceptual
DK: place value of digits in a number

Declarative/Procedural/Conceptual

Declarative/Procedural/Conceptual
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Link between place value of decimals and fractions DK: mixed numbers and improper fractions have DK: converting a percentage to a decimal is the

PK: Convert any terminating decimal to a fraction or | equivalent values when converted easiest way to find a percentage of an amounton a

percentage and vice versa. PK: use a bar model to find fractions of amounts calculator.

CK: Evaluate a method CK: solve multi step problems using fractions, PK: Find a percentage of an amount where an
percentages and ratios of amounts original amount, change amount, or new amount is

given after a percentage change

CK: Solve worded percentage of amounts, reverse
percentage of amounts and repeated percentage of

amounts

Assessment Assessment Assessment

Diagnostic questions Diagnostic questions Diagnostic questions

A tiered unit assessment (appropriate tier selected A tiered unit assessment (appropriate tier selected A tiered unit assessment (appropriate tier selected

by class teacher) by class teacher by class teacher

Cross Curricular Extra Curricular Cross Curricular Extra Curricular Cross Curricular Extra Curricular
Preparation for the UK Preparation for the Preparation for the UK
Senior Maths Challenge UK Senior Maths Senior Maths
[selected students] Challenge [selected Challenge [selected

students] students]

Precedes — In addition to prior interleaving opportunities, students last covered this topic during:
Year 7 Spring 1 — Scale drawings

Year 7 Spring 2 — Angle reasoning, Constructing triangles

Year 8 Spring 2 — Angles in parallel lines

Year 9 Spring 1 — Pythagoras’ theorem, Similar shapes

Proceeds — In addition to prior interleaving opportunities, students last covered this topic during:
Year 10 Summer 2 — Students will have another opportunity to practice using trigonometry

Year 11 — Revision and revisiting

Trigonometry [GM] Bearings [GM] Constructions and Loci [GM]
Domains of Knowledge Domains of Knowledge Domains of Knowledge
Geometry and Measure Geometry and Measure Geometry and Measure
Key Concepts Key Concepts Key Concepts

Bearing is a measure of turn clockwise from north.
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Right angled triangles with a common angle are
similar to each other. The scale factors are known so
these are used to find missing lengths.

Constructions accurately represent an object or
situation. Loci are visual representations of a given

criteria

End Points

Label a right-angled triangle in a number of
different orientations

Find the ratio of the opposite side to the
hypotenuse in a number of different sized
triangles and make the link that the ratio
depends on the angle.

Use sine ratio to find opposite side and
angles

Use cosine ratio to find adjacent side and
angles

Use the tangent ratio to find opposite side
and angles

Use any ratio to find any side or angle

End Points

Appreciate that a bearing gives a direction
and is measured clockwise from north with
three digits.

Understand the difference between bearing
A to bearing B and Bearing A from B, and
practice marking the required angle on a
scale diagram (with and without north lines
on the points)

Measure the bearing of one point to
another on a scale diagram where the
bearing is an acute or obtuse angle
Measure the bearing of one point to
another where the bearing is a reflect angle
Use cointerior angle rules to find bearing A
from B given bearing B from A

Use a scale to find distances

Use other angle facts (and/or trigonometry)
to answer multistep problems.

End Points

Recap drawing SAS and ASA triangles
Construct SSS triangles (including
equilateral, isosceles)

By considering radii, construct a rhombus
using two circles and hence perpendicular
bisector

By considering radii, construct a
perpendicular line through a point
Construct an angle bisector by realising the
traditional method is constructing a
rhombus

Construct a 30, 60, 90 degree angle by
using combinations of existing
constructions

Understand what is meant by loci/locus of
points

Make links with circles and locus of
distances from a point (including regions
more/less than)

Construct locus of points given a distance
from a shape (including regions more/less
than)

Make links with perpendicular bisectors
and equidistance from 2 points (including
regions closer/nearer to points)

Make links with angle bisectors and
equidistance of 2 lines that meet.
(including regions closer/nearer to points)
Answer “GCSE” style multi locus questions

Declarative/Procedural/Conceptual

Declarative/Procedural/Conceptual
DK: Can label a bearing from text onto a diagram

Declarative/Procedural/Conceptual
DK: Know the steps for each construction
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DK: Know the acronym SOH CAH TOA and how to
translate into an equation

PK: Find a missing side or angle using SOH CAH TOA
CK: Method select between trigonometry and
Pythagoras’ theorem, or use both in a single
question where needed.

PK: Can use a protractor measure an angle and
hence a bearing.

CK: Can find back bearings without the aid of a given
diagram

PK: can relate the steps to bisector constructions to
radii of circles

CK: Can solve multistep loci problems and method
select which construction for which situation

Assessment

Diagnostic questions

A tiered unit assessment (appropriate tier selected
by class teacher)

Assessment

Diagnostic questions

A tiered unit assessment (appropriate tier selected
by class teacher

Assessment

Diagnostic questions

A tiered unit assessment (appropriate tier selected
by class teacher

Extra Curricular
Preparation for the UK

Cross Curricular

[selected students]

Senior Maths Challenge

Extra Curricular
Preparation for the
UK Senior Maths
Challenge [selected
students]

Cross Curricular

Extra Curricular
Preparation for the UK
Senior Maths
Challenge [selected
students]

Cross Curricular

Spring Term 2

Precedes — In addition to prior interleaving opportunities, students last covered this topic during:

Year 7 Spring 1 — metric conversions, Areas of parallelo
Year 8 Spring 1 — Areas of circles

grams, trapeziums and triangles

Proceeds — In addition to prior interleaving opportuniti
Year 11 — Revision and revisiting of taught content

es, students last covered this topic during:

Nets and elevations [GM]

Surface Area [GM]

Volumes [GM]

Domains of Knowledge
Geometry and Measure

Domains of Knowledge
Geometry and Measure

Domains of Knowledge
Geometry and Measure

Key Concepts Key Concepts Key Concepts

Using different views to show 3d shapes on 2d space Applying areas to the context of 3d Shapes Recognising volume as the space inside a 3d
object

End Points End Points End Points
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e Draw front, plan and side elevations for solids

e Extension: draw solids given the front, side and
plan elevations

e Sketch the net of cubes and cuboids

e Draw scale diagrams of nets of cubes and cuboids

e Sketch the net of prisms

e Draw scale diagrams of nets of prisms

e Sketch/draw the net of a cylinder, and appreciate
the links between the base and height of the
rectangle to the cylinder

e Sketch/draw the nets of pyramids

e Recap the areas of rectangles, triangles,
parallelograms, trapeziums, circles and
compound shapes

e Find the surface area of cuboids and
cubes

e Given the surface area and sufficient
other information, find a missing length
from a cube/cuboid

e Find the surface area of more complex
prisms suitable for the abilities of the
class including cylinders

e Multistep problems involving surface
area (painting walls, wrapping presents
ect)

e Surface area of pyramids

e Find the volume of a prism given the

area of the cross section

e Find the volume of a prism given
appropriate (and sometimes
irrelevant) dimensions with level of
difficulty suitable for the class

e Find the dimension of a prism given
the volume and other relevant
dimensions

e Solve multistep problems involving
volumes

e Solve multistep problems where

volumes of solids and surface areas of

solids are involved

e Convert between square cm and
square meters

e Convert between square mm and
square cm

e Convert between square m and square

km
e Repeat for cube units

e Convert between Litres and cubic units

Declarative/Procedural/Conceptual Knowledge
DK: know the terms front, side and plan views
The curved surface net of a cylinder is a rectangle
PK: know how to unfold a shape to form a net

Declarative/Procedural/Conceptual

DK: Some faces of a shape appear more than
once

PK: Find the surface areas of cuboids and simple

Declarative/Procedural/Conceptual

DK: know angle rules on a straight line/around

a point

PK: Find volumes of cuboids and simple prisms

CK: evaluate a method prisms CK: apply knowledge to solve a range of
CK: worded problems and reverse surface area problems involving angles
problems

Assessment Assessment Assessment

Diagnostic questions
A tiered unit assessment (appropriate tier selected by class
teacher)

Diagnostic questions
A tiered unit assessment (appropriate tier
selected by class teacher

Diagnostic questions
A tiered unit assessment (appropriate tier
selected by class teacher

Cross Curricular Extra Curricular

Extra Curricular
Preparation for the
UK Senior Maths

Cross Curricular

Cross Curricular Extra Curricular

Senior Maths
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[selected students]

Preparation for the UK
Senior Maths Challenge

students]

Challenge [selected

Challenge [selected
students]

Precedes — In addition to prior interleaving opportunities, students last covered this topic during:
Year 7 Summer 2 — Averages from a list, Draw and represent information on barcharts, pictograms
Year 9 Summer 2 — Draw, interpret and represent information on pie charts

Proceeds — In addition to prior interleaving opportunities, students last covered this topic during:
Year 11 — Revision and revisiting topics previously taught

Averages from lists and tables

Averages from grouped frequency tables

Stem and leaf diagrams and scatter graphs

Domains of Knowledge
Statistics and Probability

Domains of Knowledge
Statistics and Probability

Domains of Knowledge
Statistics and Probability

Key Concepts
Averages of data can be obtained from lists, but also
tables, graphs and charts.

Key Concepts
Data is lost when placed in a grouped frequency
diagram, and estimates are only possible by making

Key Concepts
Bivariate data needs a special graph to demonstrate
data graphically and scatter graphs are one option

e Recap finding the range from a list and
compare distributions

e Draw and interpret a stem and leaf diagram

e Draw and interpret a 2 ended stem and leaf
diagram

e Find the position of the median by using
((n+1))/2, and use this to find the median
from a stem and leaf diagram

e Form afrequency table from a list of data,
convert a basic frequency table into a list of
numbers

e Find the mode and range from a frequency
table

e Find the mean from a frequency table

grouped frequency table back to a list of
numbers

e Find the mean from a grouped frequency
tree

e Find the median and give the interval that
contains the median from (grouped)
frequency tables

assumptions of doing so.
End Points End Points End Points
e Recap finding the mean, median and mode e Form a grouped frequency table from a list e Recap drawing and interpreting pictograms
from a list of data, appreciate you cannot convert a and bar charts

e Recap drawing and interpreting scatter
graphs (including use of line of best fit,
correlation and relationships)

e Recap drawing and interpreting pie charts
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Declarative/Procedural/Conceptual Knowledge
DK: Know that %:(n+1) gives the position, not the
median

PK: find the 3 averages from a table

CK: Solve problems with unknown frequencies

Declarative/Procedural/Conceptual Knowledge
DK: know that an average can only be estimated
from a grouped table

PK: Find averages from a grouped table

CK: method select/evaluate a method

Declarative/Procedural/Conceptual Knowledge
DK: Correlation does not imply causation

PK: Plot points and draw lines of best fit

CK: evaluate a method

Assessment

Diagnostic questions

A tiered unit assessment (appropriate tier selected
by class teacher)

Assessment

Diagnostic questions

A tiered unit assessment (appropriate tier selected
by class teacher

Assessment

Diagnostic questions

A tiered unit assessment (appropriate tier selected
by class teacher

Cross Curricular Extra Curricular

[selected students]

Preparation for the UK
Senior Maths Challenge

Extra Curricular
Preparation for the
UK Senior Maths
Challenge [selected
students]

Cross Curricular

Extra Curricular
Preparation for the UK
Senior Maths
Challenge [selected
students]

Cross Curricular

Year 8 Autumn 1 — Gradients and real life graphs

Year 10 Spring 1 — Trigonometry

Precedes — In addition to prior interleaving opportunities, students last covered this topic during:

Year 8 Summer 2 — Direct proportion and speed, distances and time
Year 9 Spring 1 — Enlargements of integer and fractional scale factors

Year 11 Autumn 2 — Vectors
Year 11 Revision and revisiting of taught content

Proceeds — In addition to prior interleaving opportunities, students last covered this topic during:

Transformations [A]

Trigonometry [GM]

Speed distance time [GM]

Domains of Knowledge
Algebra

Domains of Knowledge
Geometry and Measure

Domains of Knowledge
Geometry and Measure

Key Concepts
The four key ways to transform a shape is it’s
location, rotation, reflection or size.

Key Concepts

Right angled triangles with a common angle are
similar to each other. The scale factors are known so
these are used to find missing lengths.

Key Concepts

Speed is a rate of change of distance over time
where distance travelled is proportional to the time
taken.
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End Points

e Rotate a point or shape through a point

e Reflect a point or shape through a given line

e Recognise equations of horizontal and
vertical lines and y=x and y=-x

e Reflect a point or shape through an
equation of a line

e Determine if a shape has been rotated or
reflected (or either) by using tracing paper

e Describe a mixture of rotated or reflect
shapes

e Use vectors to translate a point or shape

e Describe a translation

e Drawing an enlargement of a simple shape,
using an integer or simple fractional scale
factor, without using a centre of
enlargement

e Given two similar shapes (in the same
orientation), determine the centre of
enlargement and scale factor

e Enlarge a simple shape using a centre of
enlargement and integer scale factor

e Enlarge a simple shape using a centre of
enlargement and simple fractional scale
factor

End Points
e Test the recall of basic trigonometry from
Spring 1, and reinforce areas of poor recall
e Solve problems, especially around “hidden”
trigonometry questions and interleave with
pythagoras’ theorem

4

End Points

e Understand what ‘speed in miles per hour’
(for example) means, and solve simple
problems from this definition — using ratio
and/or distance + time

e Solve distance/speed/time problems when
units are consistent (e.g. speed in mph and
time is in hours)

e Convert minutes into a fraction of an hour

e Solve distance/speed/time problems when
units are not consistent (e.g. speed in km/h
and time is in minutes)

e By forming a table, solve problems
involving average speed and multiple parts
of a journey

e Draw, and interpret simple features of,
distance-time graphs, made up of line
segments

e Draw, and interpret simple features of,
other graphs based in simple real-life
contexts

e Given a graph, answer simple questions
about rate of change (e.g. average speed
between two points)

e Solve multistep problems involving
distance time graphs, tariff graphs and
other types of graph

Declarative/Procedural/Conceptual Knowledge
DK: know the directions of clockwise/anti

Know the equations of hz/vt/y=x lines

PK: describe and apply enlargements

CK: Evaluate a method

Declarative/Procedural/Conceptual

DK: Know the acronym SOH CAH TOA and how to
translate into an equation

PK: Find a missing side or angle using SOH CAH TOA
CK: Method select between trigonometry and
Pythagoras’ theorem, or use both in a single
guestion where needed.

Declarative/Procedural/Conceptual Knowledge
DK: the gradient of a distance time graph is the
speed.

PK: Convert minutes into hours

CK Evaluate a method
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Assessment
Diagnostic questions

A tiered unit assessment (appropriate tier selected

by class teacher)

Assessment
Diagnostic questions

A tiered unit assessment (appropriate tier selected

by class teacher)

Assessment
Diagnostic questions

A tiered unit assessment (appropriate tier selected

by class teacher

Cross Curricular

Extra Curricular

Preparation for the UK
Senior Maths Challenge
[selected students]

Cross Curricular

Extra Curricular
Preparation for the
UK Senior Maths
Challenge [selected
students]

Cross Curricular

Extra Curricular
Preparation for the UK
Senior Maths
Challenge [selected
students]
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Year 10

Year 10 Higher

Subject Vision Statement

The maths curriculum aims to develop students who can and by . This will ensure
we provide all students with along with , Whilst gaining an . We also aim to
develop our students’ and so that they to the life of the and

Domains of Knowledge
The maths curriculum is organised into several domains of knowledge which are aligned with the national curriculum.
These domains cover a wide range of mathematical concepts and skills which taught at different stages of a students learning

16. Number [N]

17. Algebra [A]

18. Ratio, Proportion and Rates of Change [RP]
19. Geometry and Measure [GM]

20. Statistics and Probability [SP]

Alongside and interwoven into these domains, students are taught Mathematical Reasoning and Problem Solving. Students are encouraged to develop problem
solving skills and logical reasoning abilities. This involves applying mathematical knowledge to solve real-world problems and puzzles.

Declarative Knowledge: mathematical facts and principles i.e sum of angles in a triangle/properties of prime numbers
Procedural Knowledge: i.e collect like terms, borrow when subtracting
Conditional Knowledge: problem solving/reasoning/Method Selection

Key stage 4 Curriculum design Foundation/Higher/Crossover

The year 10 higher curriculum has been designed to cover foundation/higher cross over material in the run up to the PPEs in the late spring term and early higher
tier topics. Students aim to do well in Section C on the half termly assessment to show that they are higher tier ready for the PPE.
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Students on this pathway should be assumed, encouraged and have expectations of gaining a good grade in the year 10 mock so that they can take the higher tier
paper in the PPE can take place.

Key Concepts — for KS3 and KS4 (year 10F highlighted below)

16.

17.

18.

19.

20.

Number [N]

This domain focuses on the understanding of the properties of numbers, including counting, comparing, ordering and performing calculations with the
four operations — order of operations, place value, four operations, factors and multiples, powers and roots, prime numbers and factors, fractions and FDP
conversion, negative numbers, significant figures, estimation and bounds, standard form, surds, recurring decimals to fractions.

Algebra [A]

Algebraic concepts include variables, equations, expressions and functions. Students work on solving advanced equations, manipulating algebraic
expressions and understanding the functions of graphs — write and evaluate expressions, simplify expressions, solve linear equations, expand and
factorise, inequalities, gradients, quadratic equations, fractional powers, sequences and patterns, linear graphs, simultaneous equations, solve quadratic
equations, speed distance time, rearrange formulas, functions, advanced algebraic functions, iteration, positional vectors, algebraic proportion,
transformation of graphs.

Ratio, Proportion and Rates of Change [RP]

Ratio and proportion are used to compare quantities and solve problems involving proportional relationships. This domain also includes the study of
percentages — ratio, direct and inverse proportion, compound measures, percentages, reverse percentages, percentage growth and decay, direct and
inverse proportion.

Geometry and Measures [GM]

Geometry involves the study of shapes, size, angles and properties of objects. This domain also includes 2D and 3D shapes, angles, symmetry and
transformations. Measurement encompasses the concepts of length, mass capacity time and temperature. Students learn to measure and compare
guantities and convert between different units of measurement — perimeter of polygons, area of rectangles and rectilinear shapes, area of parallelograms,
triangles and other compound shapes, area of trapeziums, work with scale drawings, angles at a point, straight line and in a triangle, parts, area and
circumference of a circle, angles in parallel lines, exterior and interior angles of polygons, similar shapes and enlargement, Pythagoras’ Theorem, area and
perimeter of sectors, trigonometry, bearings, construction and loci, nets plans and elevations, surface area and volume of prisms, cylinders, cones,
spheres and pyramids, frustums, transformation, similarity and congruence, circle theorems

Statistics and Probability [SP]

This domain deals with data collection, organisation, representation and interpretation. Students also learn about probability, including concepts of
probability calculations and data analysis — averages, bar charts and pictograms, systematic listing, two way tables, venn diagrams and sets, pie charts,
scatter graphs, stem and leaf diagrams, frequency polygons, sampling, interquartile range, boxplots, cumulative frequency graphs, histograms, probability,
sample space
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Year 10 Higher

KS3.

Students enter year 10 following the completion of a KS3/KS4 transition assessment sat in year 9. The assessment will determine the students current higher tier
knowledge and ability to reason, and problem solve. During the first two weeks of the term all students will be given an introductory lesson to Sparx Maths. They
will be shown how to access their compulsory extended learning. All students have voluntary access to the XP module of Sparx maths to further stretch and

challenge their mathematical knowledge. Identified students will have additional compulsory interventions targeting key prior knowledge and learning gaps from

Year 8 — Autumn 1 — Expand single brackets

Precedes — In addition to prior interleaving opportunities, students last covered this topic during:
Year 7- Autumn 1 — write expressions, simplify and solve linear equations

Year 9 — Autumn 1 — Expand and factorise single brackets and double brackets
Year 9 — Spring 2 — Solving simultaneous equations

Proceeds — In addition to prior interleaving opportunities, students last covered this topic during:
Year 11 — Autumn 1 — solve a quadratic graphically, represent equations on graphs

Algebra prerequisites [A]

Rearrange formula [A]

Expressions [A]

Domains of Knowledge
Algebra

Domains of Knowledge
Algebra

Domains of Knowledge
Algebra

Key Concepts
Being able to manipulate expressions and have a
good understanding of negative numbers

Key Concepts
Forming and solving equations allow
mathematicians to find the solutions to problems.

Key Concepts
Rearranging formula helps find inputs, given an
output

End Points — Core Knowledge
- Four operations of negative numbers
- Simplify expressions
- Expand and factorise expressions into a
single bracket.

End Points — Core Knowledge
- Solve any linear equation. Which may
contain fractions
- Solve any linear simultaneous equation
- Solve a non-monic quadratic equation
- Solve Advanced Equations
- Solve Advanced Algebraic equations

End Points — Core Knowledge
- Rearrange a formula, typically with a single
subject involved
- Functions

Declarative/Procedural/Conceptual
DK: know what like terms are

The direction of adding/subtracting
positives/negatives

Declarative/Procedural/Conceptual
DK: Know which order to complete inverse steps to
solve an equation or make a subject of a formula

Declarative/Procedural/Conceptual
DK: Know which order to complete inverse steps to
make a subject of a formula

PK: rearrange a formula
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Know that solving a simultaneous equation involves
PK: Manipulate expressions cancelling out a variable by use of equivalent CK: evaluate a method
coefficients.
CK: evaluate a method.
Know that if the signs of the variables are the same,
the equations must be subtracted, and if different,
added.

PK: Solve equations involving fractions, brackets and
unknown on both sides

CK: Method select for solving quadratics, when is it
appropriate to use balance, and when is factorising

required.
Assessment Assessment Assessment
Diagnostic questions during lessons Diagnostic questions during lessons Diagnostic questions during lessons
Diagnostic assessment at the end of each module Diagnostic assessment at the end of each module Diagnostic assessment at the end of each module
Problem solving and reasoning questions Problem solving and reasoning questions Problem solving and reasoning questions
A tiered unit assessment (appropriate tier selected
by class teacher
which covers prior, expected and current
teaching/knowledge
Cross Curricular Extra Curricular Cross Curricular Extra Curricular Cross Curricular Extra Curricular
Preparation for the UK Preparation for the Preparation for the UK
Senior Maths Challenge UK Senior Maths Senior Maths
[selected students] Challenge Challenge

Autumn Term 2

Precedes — In addition to prior interleaving opportunities, students last covered this topic during:
Year 7 Summer 1 : FDP Conversion, Fraction manipulation, percentage of amounts

Year 8 Autumn 2: Four operations of fractions

Year 9

Proceeds - In addition to prior interleaving opportunities, students last covered this topic during:
Year 11 — Revision of all taught content
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FDP conversion [N]

Fraction and percentage prerequisites [N]

Reverse and repeated percentages [RP]

Domains of Knowledge
Number

Domains of Knowledge
Number

Domains of Knowledge
Ratio and proportion

Key Concepts
Fractions, decimals and percentages look different,
but their values are the same.

Key Concepts
Surds can be simplified and rationalised using a
square number

Key Concepts

Using barmodels can demonstrate the percentages
of different amounts can be found by carefully
equating a percentage to a value.

End Points
Convert any terminating decimal to a fraction or
percentage and vice versa.

End Points
Surds

End Points
Percentage growth and decay.

Iteration

Declarative/Procedural/Conceptual

DK: place value of digits in a number

Link between place value of decimals and fractions
PK: Convert any terminating decimal to a fraction or
percentage and vice versa.

CK: Evaluate a method

Declarative/Procedural/Conceptual
DK: Know the square numbers
PK: use square numbers to simplify surds

Know how to multiply a surd by another surd.

CK: Evaluate a method.

Declarative/Procedural/Conceptual

DK: converting a percentage to a decimal is the
easiest way to find a percentage of an amount on a
calculator.

PK: Find a percentage of an amount where an
original amount, change amount, or new amount is
given after a percentage change

CK: Solve worded percentage of amounts, reverse
percentage of amounts and repeated percentage of
amounts

Assessment

Diagnostic questions

A tiered unit assessment (appropriate tier selected
by class teacher)

Assessment

Diagnostic questions

A tiered unit assessment (appropriate tier selected
by class teacher

Assessment

Diagnostic questions

A tiered unit assessment (appropriate tier selected
by class teacher

Cross Curricular Extra Curricular

[selected students]

Preparation for the UK
Senior Maths Challenge

Extra Curricular
Preparation for the
UK Senior Maths
Challenge [selected
students]

Cross Curricular

Extra Curricular
Preparation for the UK
Senior Maths
Challenge [selected
students]

Cross Curricular

Spring Term 1
Precedes — In addition to prior interleaving opportunities, students last covered this topic during:
Year 7 Spring 1 — Scale drawings
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Year 7 Spring 2 — Angle reasoning, Constructing triangles

Year 8 Spring 2 — Angles in parallel lines

Year 9 Spring 1 — Pythagoras’ theorem, Similar shapes

Proceeds - In addition to prior interleaving opportunities, students last covered this topic during:
Year 10 Summer 2 — Students will have another opportunity to practice using trigonometry

Year 11 — Revision and revisiting

Trigonometry [GM]

Bearings [GM]

Constructions and Loci [GM]

Domains of Knowledge
Geometry and Measure

Domains of Knowledge
Geometry and Measure

Domains of Knowledge
Geometry and Measure

Key Concepts

Right angled triangles with a common angle are
similar to each other. The scale factors are known so
these are used to find missing lengths.

Key Concepts
Bearing is a measure of turn clockwise from north.

Key Concepts

Constructions accurately represent an object or
situation. Loci are visual representations of a given
criteria

Congruence

End Points
Use Sine, Cosine and tangent to find missing sides in
a right-angled triangle.

Use Sine, Cosine and tangent to find missing angles
in a right-angled triangle.

Use trigonometric ratios in multistep problems.

Derive value for sine, cosine and tangent ratios of O,
30, 45, 60, 90 degrees.

Memorise sine, cosine and tangent ratios of 0, 30,
45, 60, 90 degrees and hence, solve trigonometry
guestions without a calculator.

Find distances and angles in 3D contexts starting
with cuboids and prisms but ending with cones and
pyramids in preparation for next term.

End Points
Appreciate that a bearing gives a direction and is
measured clockwise from north with three digits.

Understand the difference between bearing A to
bearing B and Bearing A from B, and practice
marking the required angle on a scale diagram (with
and without north lines on the points.

Measure the bearing of one point to another on a
scale diagram where the bearing is an acute or

obtuse angle

Measure the bearing of one point to another where
the bearing is a reflex angle.

Use cointerior angle rules to find bearing A from B
given bearing B from A.

Use a scale to find distances

End Points

Construct SSS triangles (including equilateral,
isosceles)

By considering radii, construct a rhombus using two
circles and hence perpendicular bisector

By considering radii, construct a perpendicular line
through a point

Construct an angle bisector by realising the
traditional method is constructing a rhombus
Construct a 30, 60, 90 degree angle by using
combinations of existing constructions

Use constructions to solve simple loci problems
Make links with circles and locus of distances from a
point (including regions more/less than)

Construct locus of points given a distance from a
shape (including regions more/less than)

Make links with perpendicular bisectors and
equidistance from 2 points (including regions
closer/nearer to points)
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Make links with angle bisectors and equidistance of
2 lines that meet. (including regions closer/nearer to
points)

Determine whether two shapes are congruent,
given a complete set of lengths and angles

Know and apply the rules for congruent triangles
(SAS, ASA, SSS, RHS)

Solve problems of congruence using other angle
rules, Pythagoras and trigonometry

Declarative/Procedural/Conceptual

DK: Can label a bearing from text onto a diagram
PK: Can use a protractor measure an angle and
hence a bearing.

CK: Can find back bearings without the aid of a given
diagram

Declarative/Procedural/Conceptual

DK: Can label a bearing from text onto a diagram
PK: Can use a protractor measure an angle and
hence a bearing.

CK: Can find back bearings without the aid of a given
diagram

Declarative/Procedural/Conceptual

DK: Know the steps for each construction

PK: can relate the steps to bisector constructions to
radii of circles

CK: Can solve multistep loci problems and method
select which construction for which situation

Assessment

Diagnostic questions

A tiered unit assessment (appropriate tier selected
by class teacher

Assessment

Diagnostic questions

A tiered unit assessment (appropriate tier selected
by class teacher

Extra Curricular
Preparation for the UK

Cross Curricular

[selected students]

Senior Maths Challenge

Extra Curricular
Preparation for the
UK Senior Maths
Challenge [selected
students]

Cross Curricular

Extra Curricular
Preparation for the UK
Senior Maths
Challenge [selected
students]

Cross Curricular

Spring Term 2

Precedes — In addition to prior interleaving opportunities, students last covered this topic during:
Year 7 Spring 1 — metric conversions, Areas of parallelograms, trapeziums and triangles

Year 8 Spring 1 — Areas of circles

Year 9 Spring 1 — Sectors and Arc lengths
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Proceeds - In addition to prior interleaving opportunities, students last covered this topic during:

Year 11 — Revision and revisiting of taught content

Nets and elevations [GM]

Surface Area [GM]

Volumes [GM]

Domains of Knowledge
Geometry and Measure

Domains of Knowledge
Geometry and Measure

Domains of Knowledge
Geometry and Measure

Key Concepts Key Concepts Key Concepts

Using different views to show 3d shapes on 2d space Applying areas to the context of 3d Shapes Recognising volume as the space inside a 3d
object

End Points End Points End Points

Draw front, plan and side elevations for solids.

Extension: draw solids given the front, side and plan
elevations

Sketch the net of cubes and cuboids

Draw scale diagrams of nets of cubes and cuboids

Sketch the net of prisms

Draw scale diagrams of nets of prisms

Sketch/draw the net of a cylinder, and appreciate the links
between the base and height of the rectangle
Sketch/draw the nets of pyramids

Recap the areas of rectangles, triangles,
parallelograms, trapeziums, circles and
compound shapes

Find the surface area of cuboids and cubes
Given the surface area and sufficient other
information, find a missing length from a
cube/cuboid

Find the surface area of more complex prisms
suitable for the abilities of the class including
cylinders

Multistep problems involving surface area
(painting walls, wrapping presents etc)
Surface area of pyramids

Find the surface area of a sphere, hemisphere,
and other fractional sphere

Find the radius of a sphere given it’s surface area
Find the curved surface area of a cone and total
surface area of a solid cone

Find a height, slant length or radius given surface
area and other relevant dimension

Find the surface area of a frustum with all
dimensions given

Recap using similarity to find linear lengths in 3d
shapes (to prepare to apply with frustums)

Find surface areas of frustums where similarity is
required to find a missing side

Find the volume of a prism given the area of
the cross section

Find the volume of a prism given appropriate
(and sometimes irrelevant) dimensions with
level of difficulty suitable for the class

Find the dimension of a prism given the
volume and other relevant dimensions

Solve multistep problems involving volumes
Solve multistep problems where volumes of
solids and surface areas of solids are involved
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Declarative/Procedural/Conceptual Knowledge
DK: know the terms front, side and plan views
The curved surface net of a cylinder is a rectangle
PK: know how to unfold a shape to form a net
CK: evaluate a method

Declarative/Procedural/Conceptual

DK: Some faces of a shape appear more than
once

PK: Find the surface areas of prisms, pyramids,
spheres cones and Frustums

CK: worded problems and reverse surface area
problems

Declarative/Procedural/Conceptual

DK: know areas

PK: Find volumes of cuboids and simple prisms
CK: apply knowledge to solve a range of
problems involving dimensions

Assessment
Diagnostic questions

teacher)

A tiered unit assessment (appropriate tier selected by class

Assessment

Diagnostic questions

A tiered unit assessment (appropriate tier
selected by class teacher

Assessment

Diagnostic questions

A tiered unit assessment (appropriate tier
selected by class teacher

Cross Curricular Extra Curricular

[selected students]

Preparation for the UK
Senior Maths Challenge

Extra Curricular
Preparation for the
UK Senior Maths
Challenge [selected
students]

Cross Curricular

Cross Curricular Extra Curricular
Preparation for the UK
Senior Maths
Challenge [selected
students]

Precedes - In addition to prior interleaving opportunities, students last covered this topic during:
Year 7 Summer 2 — Averages from a list, Draw and represent information on barcharts, pictograms
Year 9 Summer 2 — Draw, interpret and represent information on pie charts

Proceeds — In addition to prior interleaving opportunities, students last covered this topic during:
Year 11 — Revision and revisiting topics previously taught

Averages from lists and tables [SP]

Box plots and Cumulative frequency graphs [SP]

Histograms [SP]

Domains of Knowledge
Statistics and Probability

Domains of Knowledge
Statistics and Probability

Domains of Knowledge
Statistics and Probability

Key Concepts
Averages of data can be obtained from lists, but also
tables, graphs and charts.

Key Concepts
Using box plots and cumulative frequency graphs to
represent continuous data

Key Concepts
Drawing and interpreting histograms to visually
represent grouped data

End Points
e Find the range and mode from grouped
and ungrouped frequency tables
e Find the mean from grouped and
ungrouped frequency tables

End Points
e Find the interquartile range from a data set
e Draw a box plot from a list of data/Read off
values from a box plot
e Compare distributions of two or more data
sets using box plots

End Points
e Draw a histogram from a frequency table
e Read frequencies off a histogram
e Use the frequency of one class to complete
the frequency density axis, and hence
complete the histogram
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e Find the median from grouped and

ungrouped frequency tables

Construct a cumulative frequency table
Draw a cumulative frequency graph from a
table

interpret a cumulative frequency graph
Draw a box plot from a CF graph

Compare two data sets using a CF graph

e Solve problems involving histograms
including finding the frequency of particular

values (including medians)

Declarative/Procedural/Conceptual Knowledge
DK: Know that %:(n+1) gives the position, not the
median

PK: find the 3 averages from a table

CK: Solve problems with unknown frequencies

Declarative/Procedural/Conceptual Knowledge
DK:

Understand what the numbers in each quartile
represents, and that the IRQ represents half the
data

Understand range and IQR as a measure of
consistency

PK: Draw and interpret box plots and cumulative
frequency graphs

CK: Compare data using graphs and draw a box plot
from a CF graph

Declarative/Procedural/Conceptual Knowledge
DK: The area represents the frequency on a
histogram

PK: Draw a histogram

CK: Interpret histograms

Assessment

Diagnostic questions

A tiered unit assessment (appropriate tier selected
by class teacher)

Assessment

Diagnostic questions

A tiered unit assessment (appropriate tier selected
by class teacher

Assessment

Diagnostic questions

A tiered unit assessment (appropriate tier selected
by class teacher

Extra Curricular
Preparation for the UK

Cross Curricular

[selected students]

Senior Maths Challenge

Extra Curricular
Preparation for the
UK Senior Maths
Challenge [selected
students]

Cross Curricular

Extra Curricular
Preparation for the UK
Senior Maths
Challenge [selected
students]

Cross Curricular

Year 8 Autumn 1 — Gradients and real life graphs

Year 10 Spring 1 — Trigonometry

Precedes — In addition to prior interleaving opportunities, students last covered this topic during:

Year 8 Summer 2 — Direct proportion and speed, distances and time
Year 9 Spring 1 — Enlargements of integer and fractional scale factors

Year 11 Autumn 2 — Vectors

Proceeds — In addition to prior interleaving opportunities, students last covered this topic during:
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Year 11 Revision and revisiting of taught content

Transformations [A]

Similarity [RP]

Non right angled trigonometry [GM]

Domains of Knowledge

Domains of Knowledge

Domains of Knowledge

Algebra Ratio and proportion Geometry and Measure
Key Concepts Key Concepts Key Concepts
Use the four transformations in a single or Find missing lengths, areas or volumes for similar Find missing lengths, angles and areas of non right
combined way shapes angled triangles
End Points End Points End Points
o Apply and describe a single translation e Use linear scale factors to find a missing e Use labSin(c) to find an area of a triangle.
e Apply and describe a single rotation length 2

e Apply and describe a single reflection

e Apply and describe a single enlargement
with positive SF

e Apply and describe a single enlargement
with negative SF

e Find points of inflection

o Apply combined transformations

e Use area scale factors to find missing areas

e Use Volume scale factors to find missing
volumes

e Find and apply an appropriate scale factor
for a missing length, area or volume.

e Use the sine rule to find missing lengths and
angles

e Use the cosine rule to find missing lengths
and angles

Declarative/Procedural/Conceptual Knowledge
DK: know the directions of clockwise/anti

Know the equations of hz/vt/y=x lines

Know invariant points are points on a shape that do
not change

PK: describe and apply enlargements

CK: Evaluate a method

Declarative/Procedural/Conceptual

DK: ASF is LSF?, VSF is LSF3

Similar triangles have identical angles

PK: Find a missing side, area or volume
CK: Identify a “hidden” similarity question

Declarative/Procedural/Conceptual Knowledge
DK: Know the formula for area, sine rule and cosine
rule

PK: use the sine rule and cosine rule to find missing
angles and lengths

Use the area rule to find areas

CK : identify the appropriate rule to use for the
given situation

Assessment

Diagnostic questions

A tiered unit assessment (appropriate tier selected
by class teacher)

Assessment

Diagnostic questions

A tiered unit assessment (appropriate tier selected
by class teacher)

Assessment

Diagnostic questions

A tiered unit assessment (appropriate tier selected
by class teacher

Cross Curricular Extra Curricular

[selected students]

Preparation for the UK
Senior Maths Challenge

Cross Curricular Extra Curricular

UK Senior Maths

students]

Preparation for the

Challenge [selected

Extra Curricular
Preparation for the UK
Senior Maths
Challenge [selected
students]

Cross Curricular
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Year 11

Year 11 Foundation

Subject Vision Statement

The maths curriculum aims to develop students who are able to and by . This will
ensure we provide all students with along with , Whilst gaining an . We also aim
to develop our students’ and so that they to the life of the and

Domains of Knowledge
The maths curriculum is organised into several domains of knowledge which are aligned with the national curriculum.
These domains cover a wide range of mathematical concepts and skills which taught at different stages of a students learning

21. Number [N]

22. Algebra [A]

23. Ratio, Proportion and Rates of Change [RP]
24. Geometry and Measure [GM]

25. Statistics and Probability [SP]

Alongside and interwoven into these domains, students are taught Mathematical Reasoning and Problem Solving. Students are encouraged to develop problem

solving skills and logical reasoning abilities. This involves applying mathematical knowledge to solve real-world problems and puzzles.

‘I know that’
Mathematical facts and principles i.e. sum of angles in a triangle/properties of prime numbers

‘I know how’
Carry out a mathematical procedure i.e. collect like terms, borrow when subtracting

‘I know when’
Problem solving/Reasoning/Method Selection
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Key stage 4 Curriculum design

The bulk of the KS4 course is covered in year 10. The year 11 curriculum has been designed to cover the vast majority of the course before the PPEs in the new
year. This will also provide us with time to practice exam papers and close specific gaps.

Key Concepts — for KS3 and KS4 (Y11 Foundation highlighted below)

21.

22.

23.

24.

25.

Number [N]

This domain focuses on the understanding of the properties of numbers, including counting, comparing, ordering and performing calculations with the
four operations — order of operations, place value, four operations, factors and multiples, powers and roots, prime numbers and factors, fractions and FDP
conversion, negative numbers, significant figures, estimation and bounds, standard form, surds.

Algebra [A]

Algebraic concepts include variables, equations, expressions and functions. Students work on solving equations, manipulating algebraic expressions and
understanding the functions of graphs — write and evaluate expressions, simplify expressions, solve linear equations, expand and factorise, inequalities,
gradients, quadratic equations, fractional powers, sequences and patterns, linear graphs, simultaneous equations, speed distance time, rearrange

formulas, functions, iteration, positional vectors, algebraicpreportion-transfermation-ofgraphs.

Ratio, Proportion and Rates of Change [RP]
Ratio and proportion are used to compare quantities and solve problems involving proportional relationships. This domain also includes the study of
percentages — ratio, direct and inverse proportion, compound measures, percentages, reverse percentages, percentage growth and decay.

Geometry and Measures [GM]

Geometry involves the study of shapes, size, angles and properties of objects. This domain also includes 2D and 3D shapes, angles, symmetry and
transformations. Measurement encompasses the concepts of length, mass capacity time and temperature. Students learn to measure and compare
guantities and convert between different units of measurement — perimeter of polygons, area of rectangles and rectilinear shapes, area of parallelograms,
triangles and other compound shapes, area of trapeziums, work with scale drawings, angles at a point, straight line and in a triangle, parts, area and
circumference of a circle, angles in parallel lines, exterior and interior angles of polygons, similar shapes and enlargement, Pythagoras’ Theorem, area and
perimeter of sectors, trigonometry, bearings, construction and loci, nets plans and elevations, surface area and volume of prisms, cylinders, cones,
spheres and pyramids, frustums, transformation, similarity and congruence, eirele-theerems

Statistics and Probability [SP]

This domain deals with data collection, organisation, representation and interpretation. Students also learn about probability, including concepts of
probability calculations and data analysis — averages, bar charts and pictograms, systematic listing, two way tables, venn diagrams and sets, pie charts,
scatter graphs, stem and leaf diagrams, frequency polygons, sampling, interquartile range, probability, sample space
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Proceeds Proceeds Proceeds Proceeds
Generating sequences Generating sequences Coordinates Straight-line graphs
Nth term of a linear sequence Recursive rules Substitution Gradient
Straight-line graphs y-intercept
Gradient
y-intercept
Proceeds Proceeds Proceeds Proceeds
MiC Arithmetic sequences MiC Geometric sequences MiC Linear programming N/A

Recap of linear Sequences (A)

Non-linear sequences (A)

Linear Graphs (A)

Non-linear graphs (A)

3 hrs 5 hrs 8 hrs 7 hrs

Key concept/s Key concept/s Key concept/s Key concept/s

Nth term Recursive rules Straight-line graphs Substitution

Common difference Fibonacci type sequences Gradient Families of graphs
Substitution Intercepts Dominant terms and graph shapes
Common ratio Parallel lines Intercepts

Number sequences

1. ldentify linear sequences by the
common difference [DK]

2. Continue sequences using a
simple term-to-term rule. [PK]

3. Generate a sequence given the
position-to-term rule (nth term)
[PK]

4. Determine an expression for the
nth term, where the common
difference is a positive integer,
negative integer, decimal or
fraction. [PK]

5. Solve problems in connection with
linear sequences. [CK]

Fibonacci

1. Identify [DK] and extend [PK]
‘Fibonacci-type’ sequences.

2. Describe ‘Fibonacci-type’
sequences using recursive
notation. [PK]

3. Write ‘Fibonacci-type’ sequences,
given a rule described with
recursive notation. [PK]

4. Find missing terms in ‘Fibonacci-
type’ sequences including forming
and solving linear equations. [DK]

5. Solve problems using Fibonacci
sequences. [CK]

Geometric

Horizontal and vertical graphs

1. Recognise linesin the formy =a, x
=a,y=xy=-x[DK]

2. Draw/recognise lines in the form y
=g, x=0a,y=xy=-x[PK]

Slope-intercept form

3. Identify a linear graph

4. ldentify axes intercepts

5. ldentify the gradient

6. Calculate the gradient of line

segment

i by drawing triangles
ii. given two points

Complex graphs

1. ldentify linear, quadratic, cubic
and reciprocal functions. [DK]

a. fix)=ax+b

b. fix)=ax*+bx+c

c. fix)=ax+bx®+cx+d
d. fix)=a/x

2. Identify a parabola. [DK]

3. Recognise the general shape of
linear, quadratic, cubic and
reciprocal functions. [DK]

4. Find the y-intercept of a graph by
substituting x = 0.

5. Differentiate between the graph
of quadratics where a>0and a <
0.
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Generate a sequence from a
growing spatial pattern. [PK]

Use the structure of the pattern to
explain or work out the expression
for the nth term. [PK]

Identify [DK] and extend [PK]
geometric sequences.

Find the common ratio for a
geometric sequence. [DK]

Find missing terms in geometric
sequences when two consecutive
terms are shown. [DK]

Find missing terms in geometric
sequences when there is a gap of
two or three terms between terms
shown. [DK]

Solve problems using geometric
sequences. [CK]

Identify square numbers. [DK]
Identify triangular numbers. [DK]
Identify and extend quadratic
sequences. [PK]

Find a missing term in a quadratic
sequence. [PK]

Write a quadratic sequence, given
its nth term. [PK]

Recognise that m is the gradient
and cis the y intercept in the form
y = mx+c. [DK]

Plot graphs using the gradient and
y-intercept. [PK]

Complete a table of values given
an equation in
a. slope-intercept form (y =
mx+c)
b. standard form (ax + by =
c)
with and without a calculator [PK]
Plot graphs using a table of values.

Draw linear graphs efficiently by
finding the x and y intercepts. [PK]

Find the equation of a line given
a. the gradientand y-

intercept.

a diagram of a graph.

a point and a gradient

d. two points

o T

Give an equation of a parallel line
to a known graph

Give an equation of a parallel line
to a known graph through a point

Interpret function notation f(x)
[DK]
Substitute positive and negative
numbers into a graphical function
[PK]
Complete a table of values [PK]
Plot graphs given table, with and
without a calculator. [PK]
Plot graphs of a variety of forms of
guadratic equations [PK]:
fix)=ax*+c
fix)=a(x*+b)+c
fix)=ax* +bx+c
f(x) = (ax + b)(cx + d)

Understand what it means to find

the roots of a graph. [DK]

Find the roots of a graph [PK]

Understand what it means to

solve an equation using the graph

{DK]

Solve an equation [PK] in the form
ax*+bx+c=f
ax*+bx+c=ex+f
ax*+bx+c=dx*+ex+f

with and without a calculator
given the appropriate graph
by first plotting an appropriate
graph

Assessment
Diagnostic questions during lessons

Assessment
Diagnostic questions during lessons

Assessment
Diagnostic questions during lessons

Assessment
Diagnostic questions during lessons
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Diagnostic assessment at the end of
each module

Problem solving and reasoning
questions

Diagnostic assessment at the end of
each module

Problem solving and reasoning
questions

Diagnostic assessment at the end of
each module

Problem solving and reasoning
questions

Diagnostic assessment at the end of
each module

Problem solving and reasoning
questions

Cross Curricular Extra-Curricular

Cross Curricular Extra-Curricular

Cross Curricular Extra-Curricular

Cross Curricular Extra-Curricular

Precedes Precedes Precedes Precedes

Ratio Enlargement Place value Writing expressions
Rounding Simplifying expressions
Significant figures

Proceeds Proceeds Proceeds Proceeds

N/A N/A N/A N/A

Proportion (RP)

Similar Shapes (GM)

Bounds and errors (N)

Positional vectors (GM)

1. Use calculator and non-calculator
methods to solve applied
problems relating to currency
conversions, recipes, best buys,
speed distance time, pie charts
etc. [PK]

2. Solve problems involving a whole
split into multiple proportions
with the aid of a frequency tree
(non-calculator). [PK/CK]

1. Recognise similar shapes. [DK]

2. Identify the scale factor. [DK]

3. Determine whether two shapes
are similar. [PK]

4. Calculate missing lengths [DK]
given two similar shapes with:

5. aninteger scale factor.

6. asimple fractional scale factor

1. Give your answer to a specified
degree of accuracy.

2. Find the lower and upper bounds
of numbers expressed to a given
degree of accuracy.

3. Find the error interval for a
rounded number.

Truncation

8 hrs 4 hrs 3 hrs 5 hrs
Key concept/s Key concept/s Key concept/s Key concept/s
Direct and indirect proportion Similar shapes Estimation Magnitude
Bounds Direction
Truncation Vector addition and multiplication
Parallel and colinear vectors
Applied Problems Sides Rounding Definition and notation

1. Recognise the printed notation for
vectors: a, (f)D_(f

2. Use the handwritten notation for
vectors: a, (’c’)ﬁ

3. Represent a column vector as an
arrow and vice versa. [PK]

4. Know a vector has a magnitude
and direction. [DK]
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Use ratio tables [PK]

Use y=kx for direct proportion (no
constructing formula)

Use y=k/x for inverse proportion
(no constructing formula)

Recognise [DK] graphs of direct
and inverse proportion.

Interpret [PK] graphs of direct and
inverse proportion.

Use similarity to calculate missing
lengths in complex geometrical
diagrams. [CK]

Use equal angles in geometrical
diagrams to identify
similar shapes
corresponding sides.

Differentiate between rounding
and truncation.

Truncate a decimal to a number of
decimal places.

Find the lower and upper bound.
Find the error interval for a
truncated decimal.

Know that two vectors with the
same magnitude and same
direction are the same. [DK]
Know that changing the sign
reverses the direction. [DK]

Find the length of a vector using
Pythagoras’ theorem. [PK]
Know that that multiplying a
vector by a scalar multiplies its
magnitude by this scalar. [DK]

Determine the scalar multiplier
that one vector is of another. [PK]
Using a mix of different vector
notations including from diagrams
on a grid find: [PK]

a. vector sums

b. vector differences

c. the scalar product
Apply “order of operations”
involving scalar products. [PK]

Find a vector (AB) between two
points using an appropriate path.
[PK]

Write a position vector for
diagrams involving parallel lines.
[PK]

Know the properties of parallel
lines. [DK]
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4. Know that hexagons can be
divided into equilateral triangles
to solve. [DK]

Problem solving

Solve increasingly complex geometric
problems in 2D (not including
proportional vectors). [CP]

Assessment

Diagnostic questions during lessons
Diagnostic assessment at the end of
each module

Problem solving and reasoning
guestions

Assessment

Diagnostic questions during lessons
Diagnostic assessment at the end of
each module

Problem solving and reasoning
questions

Assessment

Diagnostic questions during lessons
Diagnostic assessment at the end of
each module

Problem solving and reasoning
questions

Assessment

Diagnostic questions during lessons
Diagnostic assessment at the end of
each module

Problem solving and reasoning
questions

Cross Curricular Extra-Curricular

Cross Curricular Extra-Curricular

Cross Curricular Extra-Curricular

Cross Curricular Extra-Curricular
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Year 11

Year 11 Higher

Subject Vision Statement

The maths curriculum aims to develop students who are able to and by . This will
ensure we provide all students with along with , Whilst gaining an . We also aim
to develop our students’ and so that they to the life of the and

Domains of Knowledge
The maths curriculum is organised into several domains of knowledge which are aligned with the national curriculum.
These domains cover a wide range of mathematical concepts and skills which taught at different stages of a student’s learning.
26. Number [N]
27. Algebra [A]
28. Ratio, Proportion and Rates of Change [RP]
29. Geometry and Measure [GM]
30. Statistics and Probability [SP]

Alongside and interwoven into these domains, students are taught Mathematical Reasoning and Problem Solving. Students are encouraged to develop problem
solving skills and logical reasoning abilities. This involves applying mathematical knowledge to solve real-world problems and puzzles.

‘I know that’
Mathematical facts and principles i.e. sum of angles in a triangle/properties of prime numbers

‘I know how’
Carry out a mathematical procedure i.e. collect like terms, borrow when subtracting

‘I know when’
Problem solving/Reasoning/Method Selection
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Key stage 4 Curriculum design

The bulk of the KS4 course is covered in year 10. The year 11 curriculum has been designed to cover the vast majority of the course before the PPEs in the new
year. This will also provide us with time to practice exam papers and close specific gaps.

Key Concepts — for KS3 and KS4 (Y11 Higher highlighted below)

29.

This domain focuses on the understanding of the properties of numbers, including counting, comparing, ordering and performing calculations with the
four operations — order of operations, place value, four operations, factors and multiples, powers and roots, prime numbers and factors, fractions and FDP
conversion, negative numbers, significant figures, estimation and bounds, standard form, surds.

Algebraic concepts include variables, equations, expressions and functions. Students work on solving equations, manipulating algebraic expressions and
understanding the functions of graphs — write and evaluate expressions, simplify expressions, solve linear equations, expand and factorise, inequalities,
gradients, quadratic equations, fractional powers, sequences and patterns, linear graphs, simultaneous equations, speed distance time, rearrange
formulas, functions, iteration, ,

Ratio and proportion are used to compare quantities and solve problems involving proportional relationships. This domain also includes the study of
percentages — ratio, direct and inverse proportion, compound measures, percentages, reverse percentages, percentage growth and decay.

Geometry and Measures [GM]

Geometry involves the study of shapes, size, angles and properties of objects. This domain also includes 2D and 3D shapes, angles, symmetry and
transformations. Measurement encompasses the concepts of length, mass capacity time and temperature. Students learn to measure and compare
guantities and convert between different units of measurement — perimeter of polygons, area of rectangles and rectilinear shapes, area of parallelograms,
triangles and other compound shapes, area of trapeziums, work with scale drawings, angles at a point, straight line and in a triangle, parts, area and
circumference of a circle, angles in parallel lines, exterior and interior angles of polygons, similar shapes and enlargement, Pythagoras’ Theorem, area and
perimeter of sectors, trigonometry, bearings, construction and loci, nets plans and elevations, surface area and volume of prisms, cylinders, cones,
spheres and pyramids, frustums, transformation, similarity and congruence, circle theorems

This domain deals with data collection, organisation, representation and interpretation. Students also learn about probability, including concepts of
probability calculations and data analysis — averages, bar charts and pictograms, systematic listing, two way tables, venn diagrams and sets, pie charts,
scatter graphs, stem and leaf diagrams, frequency polygons, sampling, interquartile range, boxplots, cumulative frequency graphs, histograms, ,
sample space
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Year 11 Higher — Autumn 1

Proceeds
Linear Sequences

Proceeds
Special sequences

Proceeds
Linear graphs

Proceeds
Quadratic equations

Proceeds
AL Arithmetic Series
MiC Arithmetic Series

Proceeds
AL Geometric Series
MiC Geometric Series

Proceeds
AL Coordinate Geometry

Proceeds
AL Algebraic methods

Recap of linear sequences (A)

Non-linear sequences (A)

Linear Graphs (A)

Quadratic graphs (A)

Second difference

1 hr 6 hrs 8 hrs 8 hrs

Key concept/s Key concept/s Key concept/s Key concept/s
Nth term Iterative formulae Gradients Solving quadratics
Common difference Common ratio Intercepts Roots

Turning points

Number sequences

8. Identify linear sequences by the
common difference [DK]

9. Continue sequences using a
simple term-to-term rule. [PK]

10. Generate a sequence given the
position-to-term rule (nth term)
[PK]

11. Determine an expression for the
nth term, where the common
difference is a positive integer,
negative integer, decimal or
fraction. [PK]

12. Solve problems in connection with
linear sequences. [CK]

Spatial patterns
13. Generate a sequence from a
growing spatial pattern. [PK]

Fibonacci (I hr)

11. Identify [DK] and extend [PK]
‘Fibonacci-type’ sequences.

12. Describe ‘Fibonacci-type’
sequences using recursive
notation. [PK]

13. Write ‘Fibonacci-type’ sequences,
given a rule described with
recursive notation. [PK]

14. Find missing terms in ‘Fibonacci-
type’ sequences including forming
and solving linear equations. [DK]

15. Use simultaneous equations to
find missing terms. [PK]

16. Solve problems using Fibonacci
sequences. [CK]

Geometric (1 hr)

Horizontal and vertical graphs (% hr)

15. Recognise lines in the form y = a, x
=a,y=xy=-x[DK]

16. Draw/recognise lines in the form y
=a,x=a,y=xy=-x[PK]

Slope-intercept form (3 hr)
17. Identify a linear graph [DK]
18. Identify axes intercepts [DK]
19. Identify the gradient [DK]
20. Calculate the gradient of line
segment [PK]
iii. by drawing triangles
iv. given two points
21. Recognise that mis the gradient
and cis the y intercept in the form
y = mx+c. [DK]
22. Plot graphs using the gradient and
y-intercept. [PK]

Quadratic graphs

6. Identify a parabola. [DK]

7. Find the y-intercept of a graph by
substituting x = 0.

8. Differentiate between the graph
of quadratics where a >0and a <
0.

Plotting graphs

10. Interpret function notation f(x)
[DK]

11. Substitute positive and negative
numbers into a graphical function
[PK]

12. Complete a table of values [PK]

13. Plot graphs given table, with and
without a calculator. [PK]

14. Plot graphs of a variety of forms of
guadratic equations [PK]:
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Use the structure of the pattern to
explain or work out the expression
for the nth term. [PK]

Identify [DK] and extend [PK]
geometric sequences.

Describe geometric sequences
using recursive notation. [DK]
Write geometric sequences, given
a rule described with recursive
notation. [PK]

Describe geometric sequences
using the nth term. [DK]

Find the common ratio for a
geometric sequence. [DK]

Find missing terms in geometric
sequences when two consecutive
terms are shown. [DK]

Find missing terms in geometric
sequences when there is a gap of
two or three terms between terms
shown. [DK]

Relate geometric sequences to
exponential graphs. [DK]

Use simultaneous equations to
find missing terms. [PK]

Solve problems using geometric
sequences. [CK]

(3 hrs)
Identify square and triangular
numbers. [DK]
Recognise / Identify triangular
numbers. [DK]
Explain why consecutive odd
numbers from 1 sum to form
square numbers. [CK]
Identify and extend quadratic
sequences. [PK]

(% hr)
Complete a table of values [PK]
given an equation in:
slope-intercept form (y = mx+c)
standard form (ax + by = ¢)
with and without a calculator [PK]
Plot graphs using a table of values.

(% hr)
Draw linear graphs efficiently by
finding the x and y intercepts. [PK]

(% hr)
Find the equation of a line given
a. the gradientand y-
intercept.
b. adiagram of a graph.
a point and a gradient
d. two points

o

Find an equation of a parallel line
to a known graph, given

a. the graph
b. an equation in the form
y=mx+c

c. anequation in that is not
inthe formy=mx+c
Find an equation of a parallel line
to a known graph through a given
point.

(34 hr)

fix)=ax*+c

fix)=a(x*+b)+c

fix)=ax*+bx+c
)

Identify the significant points of a
quadratic function graphically:
y-intercept
roots using the graph
roots by solving algebraically
turning point of a quadratic
function by using symmetry
turning point of a quadratic
function by completing the
square.

Know the roots of a graph are
found at the x-intercepts. [DK]
Find the roots of a graph [PK]
Understand what it means to
solve an equation using the graph
{DK]

Solve an equation [PK] in the form
ax*+bx+c=f
ax*+bx+c=ex+f
ax*+bx+c=dx*+ex+f

with and without a calculator
given the appropriate graph
by first plotting an appropriate
graph

Interpret quadratic inequalities
represented on a graph. [PK]
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Find a missing term in a quadratic
sequence. [PK]

Write a quadratic sequence, given
its nth term. [PK]

Given a quadratic sequence, find
its nth term including sequences

of the form
a. an?
b. an*+c

c. an*+nx+c
with negative values for a, b
and/or ¢
Solve problems using quadratic
sequences including the triangle
numbers.

Given the gradient, state the
gradient of the perpendicular line.
[PK]

Given the equation of a line, state
the equation of any perpendicular
line. [PK]

Given the equation of a line, state
the equation of a perpendicular
line through a given point. [PK]

Draw linear graphs efficiently by
finding the x and y intercepts. [PK]
(recap)

Know how to differentiate
between strict and slack
inequalities on a graph. [DK].
Interpret linear inequalities
represented on a graph. [PK]
Given a shaded region, give the
inequalities that define it. [PK]
Shade a region defined by a single
linear inequality. [PK]

Shade a region defined by
multiple linear inequalities. [PK]
Shade a region defined by a
combination of linear and
guadratic inequalities. [PK]

Solve a quadratic inequality
graphically. [DK]
Solve a quadratic inequality in the
form x? > a. [DK]
Solve a quadratic inequality [PK]
by:

a. balancing

b. factorising

c. completing the square, or

d. quadratic formula
Solve problems involving

geometric quadratic inequalities in

context. [CK]

Assessment

Diagnostic questions during lessons
Diagnostic assessment at the end of
each module

Problem solving and reasoning
questions

Assessment

Diagnostic questions during lessons
Diagnostic assessment at the end of
each module

Problem solving and reasoning
questions

Assessment

Diagnostic questions during lessons
Diagnostic assessment at the end of
each module

Problem solving and reasoning
questions

Assessment

Diagnostic questions during lessons
Diagnostic assessment at the end of
each module

Problem solving and reasoning
questions
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Cross Curricular Extra-Curricular

Cross Curricular Extra-Curricular

Cross Curricular Extra-Curricular

Cross Curricular Extra-Curricular

Year 11 Higher — Autumn 2

Precedes
Completing the square
Axes intercepts

Precedes

Linear graphs
Quadratic graphs
Solving quadratics

Precedes
Solving quadratics

Precedes
Place values, decimal places and
significant figures

Proceeds
AL Sketching graphs

Proceeds
AL Stretching graphs

Proceeds
AL Transformation of graphs

Proceeds
AL Solving Quadratics

Complex graphs (A)

Graph Transformations (A)

Applied quadratics (A)

Equation of a circle (A)

Intercepts

Invariant points
Trigonometric functions

4 hrs 3 hrs 4 hrs 3 hrs

Key concept/s Key concept/s Key concept/s Key concept/s
Families of graphs Translation Solving quadratics Solving quadratics
Dominant terms and graph shapes Reflection

Identifying graphs (1 hr)
1. ldentify linear, quadratic, cubic
and reciprocal functions. [DK]
a. fix)=ax+b
b. fix)=ax*+bx+c
¢ fiX)=a+b+cex+d
d. fix)=a/x
2. ldentify the general shape of
linear, quadratic, cubic and
reciprocal functions. [DK]
3. Find the y-intercept of a graph by
substituting x = 0.

Complex graphs (2 hr)

1. Identify invariant points. [DK]

2. Identify translations given in the
function form. [DK]

3. Identify reflections given in the
function form. [DK]

4. Find a transformed coordinate.
[PK]

5. Sketch translations of a given
function in the x and y direction,
with varying difficulties of
function. [PK]

Quadratic Formula

1. Derive the quadratic formula. [DK]

2. Solve using the quadratic formula
with the quadratic in the following
forms [DK]:

3. ax*+bx+c=0

ax*+bx+c=d

5. not in descending powers of x

b

Simultaneous equations
6. Solve two linear equations by
substitution (recap)

Circle equation

1. Know that graphs of X’ + y?’=r*is a
circle with centre at the origin and
radius r. [DK]

2. Find the radius of a circle, given its
equation. [PK]

3. Construct a circle, given its
equation. [PK]

Simultaneous Equations

4. Find the point(s) of intersection of
a straight line and a circular graph
algebraically. [PK]
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4. Differentiate between the graphs

of functions where a >0 and a < 0.

Trigonometric graphs (1 hr)

1. ldentify the graphs of sine, cosine
and tangent functions. [DK]

2. ldentify key points on sine, cosine
and tangent graphs. [DK]

3. Sketch with key points the sine,
cosine and tangent graphs. [PK]

4. Use the symmetry of
trigonometric graphs to solve the
value(s) of trigonometric
functions. [DK]

Plotting graphs (1 hr)

19. Interpret function notation f(x)
[DK]

20. Substitute positive and negative
numbers into a graphical function
[PK]

21. Complete a table of values [PK]

22. Plot graphs given table, with and
without a calculator. [PK]

Graphical solutions (% hr)

23. Understand what it means to find
the roots of a graph. [DK]

24. Find the roots of a graph [PK]

25. Understand what it means to
solve an equation using the graph
{DK]

26. Solve an equation using the graph
{PK]

Simultaneous Equations (% hr)

6. Sketch reflections of a given
function in the x and y axis. [PK]

7. Identify a transformed coordinate
following a combination of
translations and reflections. [PK]

8. Given a diagram of a function and
transformed function, state the
function. [PK]

Trigonometric graphs (1 hr)

9. Sketch translations of a
trigonometric graph.

10. Sketch reflections of a
trigonometric graph.

11. Identify a transformed coordinate
following a combination of
translations and reflections. [PK]

12. Given a diagram of a function and
transformed function, state the
function. [PK]

7. Solve a quadratic and linear
simultaneous equation where y is
the subject of both (recap)

8. Solve a quadratic and linear
simultaneous equation by
substitution

Geometry
Form and solve quadratic equations
from a geometry context. [PK] [CK]

Probability
Form and solve quadratic equations
from a probability context. [PK] [CK]

Radius calculations

5. Calculate the length of the radius,
given a point on the circle. [PK]

6. Find a missing coordinate of a
point on the circle given the
length of the radius. [DK]

7. Calculate the gradient of the
radius. [PK]

Tangents to the circle

8. Know the radius and tangent to
the circle are perpendicular. [PK]

9. Calculate the gradient of the
tangent. [PK]

10. Find the equation of the tangent
to a circle at a given point. [PK]

Problem solving

11. Solve problems based on the
equation of tangents to circles
(e.g. x/y intercepts of tangents)
[CK]
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27. Solve simultaneous equations
graphically [PK] linear/linear
linear/non-linear non-linear/non-
linear

28. Find the points of intersection of a
circular graph and a linear graph.

Assessment

Diagnostic questions during lessons
Diagnostic assessment at the end of
each module

Problem solving and reasoning
questions

Assessment

Diagnostic questions during lessons
Diagnostic assessment at the end of
each module

Problem solving and reasoning
questions

Assessment

Diagnostic questions during lessons
Diagnostic assessment at the end of
each module

Problem solving and reasoning
questions

Assessment

Diagnostic questions during lessons
Diagnostic assessment at the end of
each module

Problem solving and reasoning
questions

Extra-Curricular
Linear
programming

Cross Curricular

Cross Curricular Extra-Curricular

Cross Curricular Extra-Curricular

Cross Curricular Extra-Curricular

Year 11 Higher Spring 1

Precedes Precedes Precedes Precedes

Linear graphs Gradient of a straight line Direct and inverse proportion Writing expressions
Quadratic graphs Area of a trapezium Simplifying expressions
Solving quadratics Estimation

Proceeds Proceeds Proceeds Proceeds

AL Coordinate Geometry N/A N/A N/A

Circle Theorems (GM)

Applied graphs (A) (RP)

Algebraic Proportion (A) (RP)

Vectors (GM)

4 hrs 4 hrs 3 hrs 8 hrs

Key concept/s Key concept/s Key concept/s Key concept/s

Theorem Rate of change Direct and inverse proportion Magnitude
Estimation Direction

Vector addition and multiplication
Parallel and colinear vectors
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Identify the following [DK]:
radius, diameter, chord, arc, sector,
segment, tangent.

Recall [DK] and apply [PK]
knowledge of the following circle
theorems:
a. Tangent and radius are
perpendicular

b. Anglesin a semi-circle

c. Angle at the centre

d. Anglesin the same
segment

e. Alternate segment
theorem

f.  Cyclic quadrilateral

g. Tangent to a circle (x2)
Solve problems involving circle
theorems. [CK]

Prove [PK] knowledge of the following

circle theorems:
Angles in a semi-circle
Angle at the centre
Angles in the same segment
Alternate segment theorem
Cyclic quadrilateral
Tangents that meet

Know that acceleration is the
gradient of the velocity-time
graph. [DK]

Articulate the distinction between
instantaneous acceleration and
average acceleration. [DK]
Measure “difficult” gradients by
choosing two points and reading
the scale carefully.

Estimate the gradient of a curve
with a pre-drawn tangent. [PK]
Estimate a gradient by drawing a
tangent to a curve by eye and
measure it’s gradient. [PK]

Apply gradients of curves in
context such as on distance time
graphs or speed time graphs. [DK]
Interpret the gradient of an
applied graph. [DK]

Know distance travelled is equal
to the area under a velocity-time
graph. [DK]

Calculate distance travelled given
a velocity-time graph. [PK]
Estimate the area under a graph
with pre drawn strips. [PK]
Estimate the area under a graph
by splitting into a given number of
strips of triangles and trapeziums.
[PK]

Determine whether an estimate is
a over estimate or underestimate.

Recognize directly proportional
graphs. [DK]

Express direct proportion
relationships between x and y in
the form y = kx?. [PK]

Given a direct proportion
relationship between x and y find
the value of k and a corresponding
x and y value. [PK]

Describe what happens to xand y
changes and vice versa. [PK]

Form and solve equations based
on a worded scenario. [PK]

Recognize inversely proportional
graphs. [DK]

Express inversely proportion
relationships between x and y in
the form y = k/x*. [PK]

Given an inverse proportion
relationship between x and y find
the value of k and a corresponding
x and y value. [PK]

Describe what happens to x and y
changes and vice versa. [PK]

Form and solve equations based
on a worded scenario. [PK]

Solve worded problems which
contains elements of direct and
inverse proportion. [CK]

Recognise the printed notation for
vectors: a, (’C’)ﬁ" [PK]

Use the handwritten notation for
vectors: a, (’C’)ﬁ [PK]
Represent a column vector as an
arrow and vice versa. [PK]

Know a vector has a magnitude
and direction. [DK]

Know that two vectors with the
same magnitude and same
direction are the same. [DK]
Know that changing the sign
reverses the direction. [DK]

Determine the coordinates of a
point using an initial coordinate
and subsequent translation by one
or more vectors. {PK]

Find the length of a vector using
Pythagoras’ theorem. [PK]
Know that that multiplying a
vector by a scalar multiplies its
magnitude by this scalar. [DK]

Determine the scalar multiplier
that one vector is of another. [PK]
Using a mix of different vector
notations including from diagrams
on a grid find: [PK]

a. vector sums
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b. vector differences

c. the scalar product
Apply “order of operations”
involving scalar products. [PK]
Determine a vector involving a
fraction of the distance between
two points including expressed as
a ratio. [PK]

Know when two vectors are
parallel. [CK]

Apply the laws of parallel vectors
[PK]

Prove that two vectors are parallel

Know when two vectors are
collinear. [CK]

Apply the laws of colinear vectors
[PK]

Prove that three points form a
straight line. [PK] [CK]

Determine a vector involving an
extended line. [PK] [CK]

Find a vector (AB) between two
points using an appropriate path.
[PK]

Write a position vector for
diagrams involving parallel lines.
[PK]
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7. Know the properties of parallel
lines. [DK]

8. Know that hexagons can be
divided into equilateral triangles
to solve. [DK]

Problem solving

8. Solve increasingly complex
geometric problems in 2D (not
including proportional vectors).
[CP]

S. Solve increasingly complex.
geometric problems in 2D where
vectors are split using a variety of
methods such as ratios,
percentages or fractions. [CP]

Assessment

Diagnostic questions during lessons
Diagnostic assessment at the end of
each module

Problem solving and reasoning
questions

Assessment

Diagnostic questions during lessons
Diagnostic assessment at the end of
each module

Problem solving and reasoning
questions

Assessment

Diagnostic questions during lessons
Diagnostic assessment at the end of
each module

Problem solving and reasoning
questions

Assessment

Diagnostic questions during lessons
Diagnostic assessment at the end of
each module

Problem solving and reasoning
questions

Extra-Curricular
Linear
programming

Cross Curricular

Cross Curricular Extra-Curricular

Cross Curricular Extra-Curricular

Cross Curricular Extra-Curricular
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YEAR 12

Year 12 Single Mathematics

Subject Vision Statement

The maths curriculum aims to develop students who are able to and by . This will
ensure we provide all students with along with , Whilst gaining an . We also aim
to develop our students’ and so that they to the life of the and

Domains of Knowledge

The maths curriculum is organised as pure and applied Mathematics, where applied mathematics is divided into Statistics and Mechanics. Below is a breakdown of
the topics covered in the 3 strands for the given year.

Pure Mathematics Statistics Mechanics
1. Proof 1. Statistical sampling 1. Quantities and units in mechanics
2. Algebra and functions 2. Data presentation and interpretation 2. Kinematics
3. Coordinate geometry in the (x, y) plane 3. Probability 3. Forces and Newton’s laws
4. Sequences and series 4. Statistical distributions 4. Moments
5. Trigonometry 5. Statistical hypothesis testing
6. Exponentials and logarithms
7. Differentiation
8. Integration
9. Numerical methods
10. Vectors
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Declarative Knowledge: mathematical facts and principles i.e sum of angles in a triangle/properties of prime numbers
Procedural Knowledge: i.e collect like terms, borrow when subtracting
Conditional Knowledge: problem solving/reasoning/Method Selection

Key Concepts

There are three overarching themes should be applied along with associated mathematical thinking and understanding, across the whole of the detailed content
in the specification. These overarching themes are inherent throughout the content and students are required to develop skills in working scientifically over the
course of this qualification. The skills show teachers which skills need to be included as part of the learning and assessment of the students.

Overarching theme 1: Mathematical argument, language and proof
A Level Mathematics students must use the mathematical notation set out in the booklet Mathematical Formulae and Statistical Tables and be able to recall the
mathematical formulae and identities set out in Appendix.

Knowledge/skill

0T1.1 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.

0T1.2 Understand and use mathematical language and syntax as set out in the content.

0T1.3 Understand and use language and symbols associated with set theory, as set out in the content. Apply to solutions of inequalities and probability.

0oT1.4 Understand and use the definition of a function; domain and range of functions.

0OT1.5 Comprehend and critique mathematical arguments, proofs and justifications of methods and formulae, including those relating to applications of

mathematics.

Overarching theme 2: Mathematical problem solving

Knowledge/skill
0T2.1 Recognise the underlying mathematical structure in a situation and simplify and abstract appropriately to enable problems to be solved.
0T2.2 Construct extended arguments to solve problems presented in an unstructured form, including problems in context.
0T12.3 Interpret and communicate solutions in the context of the original problem.
0T2.4 Understand that many mathematical problems cannot be solved analytically, but numerical methods permit solution to a required level of accuracy.
0T2.5 Evaluate, including by making reasoned estimates, the accuracy or limitations of solutions, including those obtained using numerical methods.
0T2.6 Understand the concept of a mathematical problem-solving cycle, including specifying the problem, collecting information, processing and
representing information and interpreting results, which may identify the need to repeat the cycle.
0T12.7 Understand, interpret and extract information from diagrams and construct mathematical diagrams to solve problems, including in mechanics.
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Overarching theme 3: Mathematical modelling

Knowledge/skill

0T3.1 Translate a situation in context into a mathematical model, making simplifying assumptions.

0T3.2 Use a mathematical model with suitable inputs to engage with and explore situations (for a given model or a model constructed or selected by the
student).

0T3.3 Interpret the outputs of a mathematical model in the context of the original situation (for a given model or a model constructed or selected by the
student).

0T3.4 Understand that a mathematical model can be refined by considering its outputs and simplifying assumptions; evaluate whether the model is
appropriate.

0T3.5 Understand and use modelling assumptions.
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Year 12 Single Maths

Students complete a baseline assessment which will allow staff to understand where there are gaps in their knowledge. ldentified students will have additional
compulsory interventions targeting key prior knowledge and learning gaps from KS4. During the first two weeks of the term all students will be given an introductory
lesson to using the Active learn software to access their textbooks for classwork and extended learning.

Teacher 1 Teacher 2

Pure
Unit 2: Further Algebra

Applied (Statistics)
Unit 1: Data presentation and
interpretation (part 1)

Pure
Unit 1: Algebra and Functions (Part 1)

Applied (Mechanics)
Unit 7: Quantities and units in mechanics
Unit 8: Kinematics 1 (constant

acceleration)

Unit 2: Statistical
Distributions

Precedes — (Done Before)

GCSE (9-1) in Mathematics at Higher Tier
A4

Collecting like terms and factorising

Precedes — (Done Before)

Unit 7
GCSE (9-1) in Mathematics at Higher Tier

non-standard functions in real
contexts to find approximate
solutions to problems such as
simple kinematic problems

Precedes — (Done Before)

(Teacher 1 Autumn 1) Algebraic

manipulation covered so far

Precedes — (Done Before)

Unit 1

GCSE (9—-1) in Mathematics at

N8 Surds Rl Change freely between related |  Factorising quadratics Higher Tiet
A19  Solving linear simultaneous equations standard units (e.g. time, length, e notation S2 Interpret and
A18  Solving quadratic equations (by area, volume/capacity, mass) and construct . tables,
factorising and completing th re) compound units (e.g. speed, rates f:harts. and diagrams,
actorising a completing the square of pay, prices' density’ pressure) GCSE (9-1) in Mathematics at ngher Tier InCIUdlng frequency
N7 Rules of indices in  numerical and algebraic | A4 Expanding brackets tables, bar charts, pie
contexts charts and pictograms
A2 Substitution for categorical data
R11 Use compound units such as i ’
o A6 Proof vertical line charts for
speed, rates of pay, unit pricing, d d ¢
density and pressure :EiZ:E:I dat;SC;enZ
Al14 Plot and interpret graphs Know their
(including reciprocal graphs and appropriate use
exponential graphs) and graphs of
b graphs) grap S3 Construct and

interpret diagrams for
grouped discrete data
and continuous data,
i.e. histograms with
equal and unequal
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involving distance, speed and
acceleration

A15  Calculate or estimate gradients of
graphs and area under graphs
(including quadratic and non-
linear graphs), and interpret
results in cases such as distance-
time graphs, velocity-time graphs
and graphs in financial contexts

Unit 8
PRIOR KNOWLEDGE
GCSE (9-1) in Mathematics at Higher Tier

R1 Change freely between related
standard units (e.g. time, length,
area, volume/capacity, mass) and
compound units (e.g. speed, rates
of pay, prices, density, pressure)
in numerical and algebraic
contexts

R11 Use compound units such as
speed, rates of pay, unit pricing,
density and pressure

A2 Substitute numerical values into
formulae and expressions,
including scientific formulae

A5 Understand and use standard
mathematical formulae;
rearrange formulae to change the
subject

Al4 Plot and interpret graphs
(including reciprocal graphs and
exponential graphs) and graphs of
non-standard functions in real
contexts to find approximate

class intervals and
cumulative frequency
graphs, and know
their appropriate use

sS4 Interpret, analyse and
compare the
distributions of data
sets from univariate
empirical
distributions through
appropriate
measures of central
tendency (median,
mean, mode and
modal class) and

spread (range,
including
consideration of
outliers), quartiles
and inter-quartile
range

Unit 2

An understanding of

probability from the previous
unit and the awareness that
the area under a curve will be
looked at again in this unit.

GCSE (9-1) in Mathematics at

Higher Tier
N1 Order positive and
negative integers,
decimals and
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solutions to problems such as
simple  kinematic  problems
involving distance, speed and
acceleration

Al15  Calculate or estimate gradients of
graphs and area under graphs
(including quadratic and non-
linear graphs), and interpret
results in cases such as distance-
time graphs, velocity-time graphs
and graphs in financial contexts

Al17  Solve linear equations in one
unknown algebraically (including
those with the unknown on both
sides of the equation)

A18  Solve quadratic equations
(including those that require
rearrangement) algebraically by
factorising, by completing the
square and by using the quadratic
formula

(Taught by Teacher2 in Autumn2)

AS Mathematics — Pure Mathematics
content

3.1 Gradient (See Unit 6a of the SoW)

fractions; use the
symbols
=, #,<,>,5,and 2

Proceeds — (Do After)
Unit 2: Further Algebra (Teacher 2 Autumn 1)

Unit 6: Coordinate geometry in the (x, y) plane
(Teacher 2 Autumn 2)

Unit 3: Differentiation (Teacher 1 Spring 1)

Proceeds — (Do After)

Unit 10: Calculating the Gradient

Proceeds — (Do After)

Applied Unit 5: Statistical hypothesis
testing

Unit 7: Trigonometry (Teacher 1 Spring
1)

Proceeds — (Do After)

Unit 1 Area under the curve
for probability will be looked
atin unit 2

Unit 3: Differentiation
(Teacher 1 Spring 1)
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Unit 4: Integration (Teacher 1 Spring 1)
Unit 7: Trigonometry (Teacher 1 Spring 2)

Unit 9: Exponentials and logarithms (Teacher 2
Spring 2)

Unit 4: Integration (Teacher 1
Spring 1)

Unit 5: Statistical hypothesis
testing

Key Concepts

1a. Algebraic expressions: basic algebraic
manipulation, indices and surds

1b. Quadratic functions: factorising, solving,
graphs and discriminants

1c. Equations: quadratic/linear simultaneous

Key Concepts

7a. Introduction to mathematical
modelling and standard S.I units of
length, time and mass

7b. Definitions of force, velocity, speed,
acceleration, weight and displacement;
Vector and scalar quantities

8a. Graphical representation of velocity,
acceleration and displacement

8b. Motion in a straight line under
constant acceleration; suvat formulae for
constant acceleration;

Vertical motion under gravity

Key Concepts

2a. The binomial expansion
2b. Algebraic division, factor theorem
and proof

Key Concepts

1a. Calculation and
interpretation of measures of
location; Calculation and
interpretation of measures of
variation; Understand and
use coding

2a. Use discrete distributions
to model real-world
situations; Identify the
discrete uniform distribution;
Calculate probabilities using
the binomial distribution
(calculator use expected)

End Points — Core Knowledge

1a)

e be able to perform essential algebraic
manipulations, such as expanding
brackets, collecting like terms, factorising
etc;

e understand and be able to use the laws of
indices for all rational exponents;

e be able to use and manipulate surds,
including rationalising the denominator.

End Points — Core Knowledge

7a)

e understand the concept of a
mathematical model, and be able
to abstract from a real-world
situation to a mathematical

description (model);

e know the Ilanguage wused to
describe simplifying assumptions;

e understand the particle model;

End Points — Core Knowledge

2a)
e understand and be able to use
the binomial expansion of (a +
bx)" for positive integer n;
e be able to find an unknown
coefficient of a binomial
expansion.

2b)

End Points — Core Knowledge

1a)

e be able to calculate
measures of location,

mean, median and
mode;

e be able to calculate
measures of
variation, standard
deviation, variance,
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1b)

1c)

be able to solve a quadratic equation by
factorising;

be able to work with quadratic functions
and their graphs;

know and be able to use the discriminant
of a quadratic function, including the
conditions for real and repeated roots;

be able to complete the square. e.g.

ax2+bx+c:a£x+£)2+ c—b—2 ;
2a 4a )’

be able to solve quadratic equations,
including in a function of the unknown.

be able to solve linear simultaneous
equations using  elimination and
substitution;

be able to use substitution to solve
simultaneous equations where one
equation is linear and the other quadratic.

7b)

be familiar with the basic
terminology for mechanics;

be familiar with commonly-made
assumptions when using these
models;

be able to analyse the model
appropriately, and interpret and
communicate the implications of
the analysis in terms of the
situation being modelled;
understand and use fundamental
quantities and units in the S.I.
system: length, time and mass;
Understand that units behave in
the same way as algebraic
guantities, e.g. meters per second
is

m/s=mx1/s=ms?

understand and wuse derived
quantities and units: velocity,
acceleration, force, weight;

know the difference between
position,
distance;

displacement  and

know the difference between
velocity and speed, and between
acceleration and magnitude of
acceleration;

be able to use algebraic division;

know and be able to apply the
factor theorem;

be able to fully factorise a cubic
expression;

understand and be able to use
the structure of mathematical
proof, proceeding from given
assumptions through a series of
logical steps to a conclusion;

be able to use methods of proof,
including proof by deduction,
proof by exhaustion and
disproof by counter-example.

2a)

range and
interpercentile range;

be able to interpret
and draw inferences
from summary
statistics.

understand and be
able to use simple,

discrete  probability
distributions,
including the

binomial distribution;

be able to identify the
discrete uniform
distribution;

be able to calculate

probabilities  using
the binomial
distribution.
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know the difference between
mass and weight (including
gravity);

understand that there are
different types of forces.

constant acceleration;

acceleration formulae;

e be able to solve

gravity.

8a)

e be able to draw and interpret
kinematics graphs, knowing the
significance (where appropriate)
of their gradients and the areas
underneath them.

8b)

e recognise when it is appropriate
to use the suvat formulae for

e be able to solve kinematics
problems using constant

problems
involving vertical motion under

Declarative/Procedural/Conceptual
Knowledge

Declarative/Procedural/Conceptual
Knowledge

Declarative/Procedural/Conceptual
Knowledge

Declarative/Procedural/Conceptual
Knowledge

Assessment

Diagnostic questions during lessons
BSG assessments where available
End of unit assessments

Assessment

Diagnostic questions during lessons
BSG assessments where available
End of unit assessments

Assessment

Diagnostic questions during lessons
BSG assessments where available
End of unit assessments

Assessment

Diagnostic questions during lessons
BSG assessments where available
End of unit assessments

Cross Curricular

Cross Curricular

Cross Curricular

Cross Curricular
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1b) Encourage the use of graphing packages
or graphing Apps (e.g. Desmos or Autograph),
so students can graph as they go along and
‘picture’ their solutions. You can link the
with
appropriate for
Further Maths.

discriminant complex numbers if

students also studying

Common misconceptions / Examiner report
quotes

1a) Common errors include: misinterpreting
2 2 2
(aJB) as (a+J5) ; evaluating (\/E) as4
instead of 2; slips when multiplying out
brackets; basic arithmetic errors; and leaving

surds in the denominator rather than fully
simplifying fractions. Two examples of errors

1
with indices are, writing ™ as 3x! and
X

4 1
writing Tas 4x?; these have significant
X

implications later in the course (e.g.

differentiation).

Many of these errors can be avoided if
students carefully check their work and have
plenty of practice.

odd
coefficients of x can cause difficulties.

1b) When completing the square,

Students do not always relate finding the

Common misconceptions / Examiner
report quotes

7a) Students can generally correctly
state assumptions, but they need to
make sure that any assumptions or
statements about the model relate
directly to the context they are
considering. For example they could
make the comment ‘the resistance will
not be constant’ more specific by
saying ‘resistance will increase as
velocity increases’.

The particle (point mass) model is
introduced here, i.e. the body has no
size but does have mass, so rotation is
ignored and the forces all act at one
point.

The language of simplifying
assumptions (light, smooth, uniform,
inextensible, thin, rigid etc) is mostly
introduced in subsequent sections.

7b) As mentioned above, students may
mix up mass and weight and their

Common misconceptions / Examiner
report quotes

2a) Marks are most commonly lost in
exam questions because of errors in
expanding terms. For example not
including the coefficient when calculating,
say, (ax)?; not simplifying terms fully; sign
Good

notation will help to avoid many of these

errors; and omitting brackets.

mistakes.

When writing expansions which involve
unknown constants, some students fail to
also include the x’s in their expansion.

When using their expansions to work out
the value of a constant, a significant
number of students do not understand
that the coefficient does not include the x
or x? part and so are often unable to form
an equation in the unknown alone.

Questions often go on to ask students to
use their binomial expansion to evaluate a
number raised to a power. For example,

Common misconceptions /
Examiner report quotes

1a) When calculating the mean, of
grouped data some student may
divide by the number of groups
rather than the number of items of
data, they may also use class widths
in the calculation rather than the
mid-points.

When the
deviation, the most common error is

finding standard
forgetting to take the square root
(perhaps because they are not clear
the
variance and standard deviation).

about difference between

Some students waste time by

ignoring given values and

recalculating Zfx and 2fx%.

Difficulties with coding are due to a
lack of understanding about how
the
deviation,

coding affects mean and

standard and poor
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minimum point and line of symmetry to
completing the square. Students should be
provided with plenty of practice on
completing the square with a wide range of

guadratic forms.

Notation and layout can also be a problem;
students must remember to show all the
necessary working out at every stage of a
calculation, particularly on ‘show that’
guestions.

Examiners often refer to poor use of the
guadratic formula. In some cases the formula
is used without quoting it first and there are

errors in substitution. In particular, the use of

b? —4ac
2a

not extend under the “—b”, is relatively

—b+

so that the division does

common. Another common mistake is to
think that the denominator is always 2. Also,
in their
Such
methods are likely to lose a significant

students sometimes include x’s

expressions for the discriminant.

number of marks.

1c) Mistakes are often due to signs errors or

algebraic slips which result in incorrect
coordinates. Students should be encouraged
to check their working and final answers, and
if the answer seems unlikely to go back and

look for errors in their working. Examiners

related units. Some struggle to use the
correct vocabulary e.g. for velocity and
displacement. It is important to be
really clear when giving the definitions
and to always use the correct
vocabulary in discussions.

Defining the units of acceleration as
‘metres per second per second’ helps
explain the concept of rate of change
of speed. Show that m/s/s is
algebraically equivalent to ms=. It may
also help to think about it in terms of
‘how many metres per second of speed
is the object gaining every second?’

8a) Many students can draw a velocity
time graph with the correct shape, but
do not always label the required
speeds and times clearly on the axes.
Students often tend to add a scale (for
example 4, 8, 12, 16, ...) unnecessarily,
rather than just indicating the initial

and final speeds.

Candidates are able to find distance
travelled and the acceleration from
velocity—time graphs and can find an
average speed, but some struggle with
the
displacement.

vocabulary of velocity and

This unit can be linked with Unit 8b by
drawing a general velocity—time graph

evaluating (1.025)® by substituting x =
0.025 into an expansion for (1 + x)&.
Students should be advised that simply
using their calculator to evaluate (1.025)%
will gain no marks as it is not answering
the question.

Be aware of an alternative notation such

n
as[ J and "C,.
r

2b) The majority of errors seen in exam

not due to
the but
instead arithmetic and algebraic mistakes.

questions are

misunderstanding method,
For example, incorrect simplification of
those
with
numbers; and writing expressions rather

terms — especially involving

fractions;  mistakes negative

than equations.
Students should be aware that long
division is not always the best or quickest
method to use and sometimes results in
some complicated algebra.

When using the factor theorem, stress the
importance of checking the value that is
substituted; a common error is to use, for
example, f(1) rather than f(-1).

should
importance of

the
factorising

You also  emphasise
fully

expressions, as a fairly significant number

algebraic skills. Students sometimes
substitute for the wrong variable, fail
to solve equations correctly or get
the order of operations the wrong
way around.

Students should be reminded that
they must be precise in their use of
language and use the correct terms
such as ‘median’. ‘range’ or ‘inter-
guartile range’ rather than the more
general ‘average’ and ‘spread’.
Students should also remember to
use accurate values throughout
calculations to avoid losing marks

due to premature rounding.

Students are expected to know the
different notation for population

- 2
summary statistics\{{,0 ,0 ) and
sample summary statistics

()‘(, s, s)

2a) The most common difficulty is
with manipulating inequalities: ‘A
significant number of students were
unable to cope with the expression
PG<X <11). There

students

were

this
expression into the more convenient
form P(5< X <10) and then in turn

who translated

transformed this into an equivalent
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often notice that it is the more successful
candidates who check their solutions.

Students should remember to find the values
of both variables as stopping after finding one
is @ common cause of lost marks in exam
situations. Students who do remember to
find the values of the second variable must
take care that they substitute into a correct
equation or a correctly rearranged equation.

for a particle with initial velocity (u),
final velocity (v), taking time (t) moving
under constant acceleration (a). The

V_
gradient of the line is Tu =a, which

rearranges to v = u + at. Finding the
area under the graph in 3 different
ways will lead to 3 of the other suvat
formulae but v? = u? + 2as will have to
be derived by eliminating t between
two of them.

8b) Students are generally able to use
suvat formulae in 2D to find unknown
heights, velocities etc. However,
students sometimes ignore the
significance of a negative value for
velocity, acceleration or displacement
and don’t refer their answer back to
the original problem. They need to
recognise that s = =3 m means the
object is 3 m below its starting point in
the negative direction ie. s s
effectively a coordinate. This is where
a diagram helps students understand
the physics of the situation.

End the section by looking forwards to
Kinematics 2 (Unit 10) with a problem
illustrating a variable acceleration e.g.
v = 2t? + 3t. Explain that this will give a

of students stop when they have reached
one linear factor and a quadratic factor.

form that can be applied to the table
of cumulative probabilities:
P(X <£10)-P(X <4). However,
there were also many instances of
incorrect  versions such as:
P(X <11)-P(X =5),

P(X <10)+P(X =5),

P(X <10)—(1—P(X =5)) and P(X
<11)-either P(X<5)or P(X<4).

In a similar vein, students have a
tendency to write, for example, P(X >
2) as 1 — P( X £ 1) instead of
1-P(X<2).

It would be good for understanding
to see what the random variable
looks like in pdf form and table form
although this is not explicitly in the
specification.
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curved velocity—time graph so the
suvat formulae will not work and
instead we may need to find the
gradient of the tangent and the area
under the curve (Link back to GCSE (9-
1) in Mathematics at Higher Tier or to
calculus in AS Mathematics — Pure
Mathematics content) You could also
consider how to analyse motion in 2D
(or 3D); this will be addressed during
Kinematics 2 (Unit 10).

Extra-Curricular

Preparation for the UK Senior Maths Challenge (all students)
STEP , MAT and TMUA practice questions

Year 12 Single Maths

Students complete a baseline assessment which will allow staff to understand where there are gaps in their knowledge. ldentified students will have additional
compulsory interventions targeting key prior knowledge and learning gaps from KS4. During the first two weeks of the term all students will be given an introductory
lesson to using the Active learn software to access their textbooks for classwork and extended learning.
Teacher 1 Teacher 2
Pure Applied (Mechanics) Pure Applied (Statistics)
Unit 5: Vectors (2D) Unit 9: Forces & Newton’s laws Unit 6: Coordinate geometry in the (x, y) Unit 3: Probability
plane Unit 4: Statistical sampling

Precedes — (Done Before) Precedes — (Done Before) Precedes — (Done Before) Precedes — (Done Before)
Covered so far Algebraic manipulation covered so far Unit 3
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Surds (Unit 1)

GCSE (9-1) in Mathematics at Higher

Tier
G24

Vectors

e Modelling and
definitions/assumptions (Unit 7)

GCSE (9-1) in Mathematics at Higher

e Simultaneous equations (Unit 1)

e Completing the square (Unit 1)

GCSE (9-1) in Mathematics at Higher

Tier
A19  Solve two simultaneous
equations in two variables
(linear/linear or
linear/quadratic) algebraically;
find approximate solutions using

a graph

AS Mathematics — Pure Mathematics

content

10.1-10.5 Vectors in 2D (Unit 5)
Teacher 1 Autumn 2

Tier
A9 Equation of a line
Parallel and perpendicular lines
G20 Pythagoras
Al4 Conversion graphs
R10 Calculating the proportionality
constant k
G10  Circle theorems

GCSE (9-1) in Mathematics at Higher Tier

P1

P2

P3

P4

P6

P7

P9

Unit 4

Record, describe and analyse the
frequency of outcomes of
probability experiments using
tables and frequency trees

Apply ideas of randomness,
fairness and equally likely events
to calculate expected outcomes
of multiple future experiments

Relate relative expected
frequencies to  theoretical
probability, using appropriate
language and the

0—1 probability scale

Apply the property that the
probabilities of an exhaustive set
of outcomes sum to one; apply
the property that the
probabilities of an exhaustive set
of mutually exclusive events sum
to one

Enumerate sets and
combinations of sets
systematically, using tables,
grids

Construct theoretical possibility
spaces for single and combined
experiments with equally likely
outcomes and use these to

calculate theoretical
probabilities
Tree diagrams and Venn
diagrams
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GCSE (9-1) in Mathematics at Higher Tier

S1 Infer properties of populations
or distributions from a sample,
while knowing the limitations of
sampling

S5 Apply statistics to describe a
population

Proceeds — (Do After)

Proceeds — (Do After)

Proceeds — (Do After)

Proceeds — (Do After)

Key Concepts

5a. Definitions, magnitude/direction,
addition and scalar multiplication

5b. Position vectors, distance between
two points, geometric problems

Key Concepts

9a. Newton'’s first law, force diagrams,
equilibrium, introduction to i, j system
of vectors

equilibrium, problems involving smooth
pulleys

Key Concepts

6a. Straight-line graphs,
parallel/perpendicular, length and area
problems

6b. Circles: equation of a circle,
geometric problems on a grid

Key Concepts

3a. Mutually exclusive events;
Independent events

4a. Introduction to sampling
terminology; Advantages and
disadvantages of sampling
Understand and use sampling
techniques; Compare sampling
techniques in context

End Points — Core Knowledge

5a)
e be able to use vectors in two
dimensions;
e be able to calculate the

magnitude and direction of a
vector and convert between

component form and
magnitude/direction form;
e be able to add vectors

diagrammatically and perform

End Points — Core Knowledge

9a)

e understand the concept of a

force; understand and use

Newton’s first law.

End Points — Core Knowledge

6a)

e understand and use
equation of a straight line;

the

e know and be able to apply the
gradient conditions for two
straight lines to be parallel or
perpendicular;

e Dbe able to find lengths and areas
using equations of straight lines;

End Points — Core Knowledge

3a)
e understand and be able to use
mutually exclusive and
independent  events  when

calculating probabilities;

e be able to make links to discrete
and continuous distributions.

43)
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5b)

the algebraic operations of
vector addition and
multiplication by scalars, and
understand their geometrical
interpretations.

understand and be able to use
position vectors;

be able to calculate the distance
between two points represented
by position vectors;

be able to use vectors to solve
problems in pure mathematics
and in context, (including
forces).

e be able to use straight-line

graphs in modelling.

6b)

e be able to find the midpoint of a

line segment;

e understand and use
equation of a circle;

e be able to find points

intersection between a circle

and a line;

e know and be able to use the

properties of chords

tangents.

ab)

e understand and be able to use
the terms ‘population’ and ‘sample’;
e know how to use samples to
make informal inferences about the
population;

e be able to describe advantages
and disadvantages of sampling
compared to census.

e understand and be able to use
sampling techniques;

e be able to describe advantages
and disadvantages of sampling
techniques;

e be able to select or critique
sampling techniques in the context
of solving a statistical problem;

e understand that different
lead to different
conclusions about the population.

samples can

Declarative/Procedural/Conceptual
Knowledge

Declarative/Procedural/Conceptual
Knowledge

Declarative/Procedural/Conceptual
Knowledge

Declarative/Procedural/Conceptual
Knowledge

Assessment

Diagnostic questions during lessons
BSG assessments where available
End of unit assessments

Assessment

Diagnostic questions during lessons
BSG assessments where available
End of unit assessments

Assessment

Diagnostic questions during lessons
BSG assessments where available
End of unit assessments

Assessment

Diagnostic questions during lessons
BSG assessments where available
End of unit assessments

Cross Curricular

Cross Curricular

Cross Curricular

Cross Curricular




Common misconceptions / Examiner
report quotes

5a) Students sometimes make mistakes
when manipulating vectors in i and j
form and should be encouraged to use
column vectors when possible

5b) Examiners comment that students
understand the simple basics of vectors
with the
complexity of ratios. Students should be

but are unable to deal

given plenty of practice in identifying
points that divide line segments in a
particular ratio both externally and
internally.

Common misconceptions / Examiner
report quotes

9a) Students are often good at drawing
force diagrams, but common errors are
omitting arrowheads, incorrectly
labelling (e.g. 4 kg rather than 4g) and

missing off the normal reaction.

Students can easily be confused by the
vocabulary, e.g. mixing up ‘resultant’ and
‘reaction’.

Resolving forces is not in the AS course

and equilibrium problems will not
require forces to be resolved. Scenarios
will be restricted to forces in two
perpendicular directions, or simple cases

of forces, given as 2D vectors.

Resolving forces and the concept of a
friction force (which opposes relative
A
Mathematics — Mechanics section, see
SoW Unit 4.

the acceleration to be equal to g rather

motion) is covered in level

than the value obtained in the question.

2 Vehicles: In exam questions of a car-
and-trailer type, students may consider
the car and trailer as a single system.
Common errors when resolving are: to
add a tension force (when there is no
rope): to consider the weight; or to

Common misconceptions / Examiner
report quotes

6a) students should be

encouraged to quote formulae before

In exams,

using them. This allows method marks to
be awarded even if arithmetical slips are
made or incorrect values substituted.

Questions may specify a particular form
for an answer (for example integer
coefficients). Emphasise to students the
importance  of  following  these
instructions carefully so as not to lose

marks.

Students should be encouraged to draw
diagrams while working on solutions as
this often results in fewer mistakes and
can act as a sense check for answers. At
the same time, where diagrams are given
in questions, students should be aware
that these are not to be relied upon and
‘spotting’ answers by looking at a
diagram without providing evidence to
support this will not gain full marks.
should be

any diagrams

However, candidates

encouraged to use

provided to help them answer the
question.

The usual sorts of algebraic and
numerical slips cause marks to be lost

and students should be encouraged to
carefully check their working. A

Common misconceptions / Examiner
report quotes

3a) Students may confuse ‘independent’
and ‘mutually exclusive’.

Using a diagram almost always helps
probability
drawing a

to
When
diagram, students should remember to

students answer

questions. Venn

include a box defining the universal set.

4a) Some students confuse sample sizes
and population sizes, but the recurring
problem is not giving answers in context.
Candidates need to be clear about the
difference between sample sizes and
population sizes.

4b) Students need to be able to describe
the sampling techniques clearly and will
lose marks if they are not sufficiently
precise.

As always, answers must be given using
the context of the question and not
simply be quoted from text books in a
general form.
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confuse the positive and
directions.

negative

common error is to incorrectly calculate
the gradient of a straight line when it is
given in the formax + by + ¢ =0, so
students should be encouraged to
practice this technique

Dynamic geometry programs can be
used to make changes and observe the
effect, helping students to discover and
visualise the effect of changing
equations.

6b) Most errors when completing the
square to find the equation of a circle
involve the constant term. Students may
forget to subtract it or perhaps add it
instead. Having found the equation,
when giving the coordinates of the
centre students must take care to get the
signs the right way round as marks are
easily lost by getting this wrong.

When substituting into equations to find
the intersections with axes, students
sometimes substitute for the wrong
variable, for example substituting y=0
when trying to find the intersection with
the y-axis. Another error is substituting
the entire bracket (x — a) for O rather
than just x.

When finding the equation of a tangent
to a point on the circle, typical errors are:
finding the gradient of the radius; finding
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a line parallel to the radius; and finding a
line through the centre of the circle.

Extra-Curricular

Preparation for the UK Senior Maths Challenge (all students)
STEP , MAT and TMUA practice questions

Year 12 Single Maths
| SpringTerm1

Students complete a baseline assessment which will allow staff to understand where there are gaps in their knowledge. ldentified students will have additional
compulsory interventions targeting key prior knowledge and learning gaps from KS4. During the first two weeks of the term all students will be given an introductory
lesson to using the Active learn software to access their textbooks for classwork and extended learning.

Teacher 1

Teacher 2

Pure
Unit 3: Differentiation
Unit 4: Integration

Applied (Mechanics)
Unit 9: Forces & Newton’s laws
(Continued)

Pure
Unit 8: Algebra and functions (part 2)

Applied (Statistics)
Unit 5: Statistical hypothesis testing

Precedes — (Done Before)

Unit 3
Covered so far

e Solving quadratics (Unit 1
Teacher 1 Autumn 1)

e Coordinate geometry (Unit 6
Teacher 2 Autumn 2)

e Proof (Unit 2 Teacher 2 Autumn
2)

e Function notation (Unit 1)

e Indices (Unit 1)

Precedes — (Done Before)

e Modelling and
definitions/assumptions (Unit 7)

GCSE (9-1) in Mathematics at Higher
Tier
Al19

Solve two simultaneous
equations in two variables
(linear/linear or
linear/quadratic) algebraically;
find approximate solutions using
a graph

Precedes — (Done Before)

GCSE (9-1) in Mathematics at Higher
Tier

A4 Collecting like terms and

factorising

A22  Working with inequalities
Solving quadratic inequalities

Al12 Functional notation and shapes

of standard graphs (e.g. parabola, cubic,
reciprocal)

Precedes — (Done Before)

An understanding of how to calculate
binomial probabilities and using
samples from populations from previous
units.

(Unit 2 Pure and Applied both taught by
teacher 2 in Autumn 1)
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GCSE (9-1) in Mathematics at Higher Tier

N8 Fractions
G16

Area of 2D shapes

Volume and surface area of 3D
shapes
A5 Rearranging equations

Unit 4
Covered so far
e Algebraic manipulation (Unit 1

Teacher 1 Autumn 1 and Unit 2
Teacher 2 Autumn 1)

e Differentiation (Unit 3 Teacher 1
Spring 1)

AS Mathematics — Pure Mathematics
content

10.1-10.5 Vectors in 2D (Unit 5)
Teacher 1 Autumn 2

Proceeds — (Do After)

Unit 3 Differentiation leads to unit 4
Integration

Unit 10: Kinematics 2 (variable
acceleration)

(Teacher 1 Spring 2)

Proceeds — (Do After)

Proceeds — (Do After)

Proceeds — (Do After)

Key Concepts

3a. Definition, differentiating
polynomials, second derivatives
3b. Gradients, tangents, normals,
maxima and minima

4a. Definition as opposite of
differentiation, indefinite integrals of x"
4b. Definite integrals and areas under
curves

Key Concepts

9b. Newton’s second law, ‘F = md’,
connected particles (no resolving forces
or use of F = uR); Newton’s third law:
equilibrium, problems involving smooth
pulleys

Key Concepts

8a. Inequalities: linear and quadratic
(including graphical solutions)

8b. Graphs: cubic, quartic and reciprocal
8c. Transformations: transforming
graphs (2.9), f(x) notation (2.8)

Key Concepts

5a. Language of hypothesis testing;
Significance levels

5b. Carry out hypothesis tests involving
the binomial distribution
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End Points — Core Knowledge

3a)

3b)

understand and be able to use
the derivative of f(x) as the
gradient of the tangent to the
graph of
y = f(x) at a general point (x, y);

understand the gradient of the
limit and its
interpretation as a

tangent as a
rate of
change;

be able to sketch the gradient
function for a given curve;

find

be able to second

derivatives;

understand differentiation from
first principles for small positive
integer powers of x;

be able to differentiate X", for
rational values of n, and related
constant multiples, sums and
differences.

be able to apply differentiation
to find gradients, tangents and
normals, maxima and minima
and stationary points;

End Points — Core Knowledge

9b)

understand and be able to use
Newton’s second law for motion
in a straight line (restricted to
forces in two perpendicular
directions or simple cases of

forces given as 2D (i, j) vectors.);

understand and use Newton’s
third law; equilibrium of forces
on a particle and motion in a
application to
involving

straight line;

problems smooth

pulleys and connected particles.

End Points — Core Knowledge

8a)

8b)

8c)

be able to solve linear and

quadratic inequalities;
know how to express solutions

through correct use of ‘and’ and
‘or’ or through set notation;

be able to interpret linear and
guadratic inequalities
graphically;
be able to represent linear and
quadratic inequalities
graphically.

understand and use graphs of
functions;

be able to sketch curves defined
by simple equations including
polynomials;

be able to use intersection
points

equations.

of graphs to solve

understand the effect of simple
transformations on the graph of

y = f(x);

End Points — Core Knowledge

5a)

5b)

understand and be able to apply
the
hypothesis testing,

statistical
developed
through a binomial model.

language of

be able to conduct a statistical
hypothesis  test for the
proportion in the binomial
distribution and interpret the
results in context;

understand that a sample is
being used to make an inference
about the population;

appreciate that the significance

level is the probability of
incorrectly rejecting the null
hypothesis.
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e be able to identify where
functions are increasing or
decreasing.

43)
e know and be able to use the

Fundamental Theorem of
Calculus;
e be able to integrate X"

(excluding n = -1), and related
sums, differences and constant
multiples.

4b)
e be able to evaluate definite
integrals;

e be able to use a definite integral
to find the area under a curve.

e be able to sketch the result of a
simple transformation given the
graph of any function y = f(x).

Declarative/Procedural/Conceptual
Knowledge

Declarative/Procedural/Conceptual
Knowledge

Declarative/Procedural/Conceptual
Knowledge

Declarative/Procedural/Conceptual
Knowledge

Assessment

Diagnostic questions during lessons
BSG assessments where available
End of unit assessments

Assessment

Diagnostic questions during lessons
BSG assessments where available
End of unit assessments

Assessment

Diagnostic questions during lessons
BSG assessments where available
End of unit assessments

Assessment

Diagnostic questions during lessons
BSG assessments where available
End of unit assessments

Cross Curricular

Cross Curricular

Cross Curricular

Cross Curricular

Common misconceptions / Examiner
report quotes

Common misconceptions / Examiner
report quotes

Common misconceptions / Examiner
report quotes

Common misconceptions / Examiner
report quotes
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3a) Algebraic manipulation, particularly
where surds are involved, can cause
problems for students. For example,
when multiplying out brackets and faced

with —4\/;><—4\/; common incorrect
answers are —4\/;,i16\/;

1
+16x* . Similarly, when dividing by \/;,

and

X
some students think that T =1.
X

3b) Students have difficult

differentiating fractional terms such as

may

8
— if they are unable to rewrite this as 8x~
X

! before differentiating.

When working out the equations of
tangents and normal, some students mix
the gradients and equations up and end
up substituting in the wrong place.

Questions involving finding a maximum
or minimum point do require the use of
calculus and attempts using trial and
improvement will receive no marks.
When finding a stationary point, some
students use inequalities as their
condition rather than equating their
derivative to zero. Another error is to
differentiate twice and solve f’(x) = 0.

When applying differentiation in
context, students should be ensure they

9b) Pulleys: In past exam questions,
most students used an equation of
motion for each particle with very few
‘single equation’ solutions. Students
may also mistakenly take the
acceleration to be equal to g rather than
the value obtained in the question.

2 Vehicles: In exam questions of a car-
and-trailer type, students may consider
the car and trailer as a single system.
Common errors when resolving are: to
add a tension force (when there is no
rope): to consider the weight; or to
confuse the positive and negative
directions.

Starting with the ‘winner’ is most useful
when the dynamics move into more
complicated questions later in the
course (e.g. inclined planes and
resolving forces).

8a) Students may make mistakes when
multiplying or dividing inequalities by
negative numbers.

In exam questions, some students stop
when they have worked out the critical
values rather than going on to identify
the appropriate regions. Sketches are
often helpful at this stage for working
out the required region.

It is quite common, when asked to solve
an inequality such as 2x*—17x + 36 <0 to
see an incorrect solution such as 2x*> —

17x+36<0=>(2x—9)(x—4)<0:x<§

,Xx<4.

8b) When sketching cubic graphs, most
students are able to gain marks by
knowing the basic shape and sketching it
passing through the origin. Recognising
whether the cubic is positive or negative
difficulty.
Students sometimes fail to recognise the

sometimes causes more
significance of a square factor in the

factorised form of a polynomial.

When sketching graphs, marks can easily
be lost by not labelling all the key points
or labelling them incorrectly e.g. (0, 6)
instead of (6, 0).

8c) One of the most common errors is

translating the curve in the wrong

5a) Emphasise the importance of stating
hypotheses clearly using the correct
notation.

Similarly, correct notation is important
when describing the critical region:
‘There were still a few students using
incorrect notation for critical regions:
P(X<1), for example, is not a critical

region: it is a probability.’

The expected value of the binomial
distribution being np needs to be
appreciated for a two-tailed test.

5b) The most common error in these
sorts of questions include not writing a
clear conclusion in the context of the
question. Students either omit the
context or sometimes fail to give any
conclusion to their calculations
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give full answers and not just a partial
solution. For example if asked to find the
volume of a box they must not stop after
finding the side length.

4a) Students sometimes have difficulty
when integrating expressions involving
negative indices. Forgetting to add + ¢
when working out indefinite integrals is
also a very common mistake.

4b) Lack of algebraic fluency can cause
problems for some students, particularly
when negative/fractional indices are
involved or when a negative number is
raised to a power. Arithmetic slips are
also a common cause of lost marks, often
when negative numbers are substituted
and subtracted after integration.
Students are generally more successful if
they expand any brackets before
attempting to integrate the function.

direction for f(x + a) or f(x) + a. Students
sometimes also apply the wrong scale
factor when sketching f(ax).

Other errors involve algebraic mistakes
and incomplete sketches, or sketches
without key values marked.

Students should be encouraged to check
any answers they have calculated against
their sketches to check they make sense

Dynamic geometry packages can be
used to help students investigate and
visualise the effect of transformations.

Extra-Curricular

STEP , MAT and TMUA practice questions

Preparation for the UK Senior Maths Challenge (all students)

Year 12 Single Maths
Spring Term 2
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Students complete a baseline assessment which will allow staff to understand where there are gaps in their knowledge. ldentified students will have additional
compulsory interventions targeting key prior knowledge and learning gaps from KS4. During the first two weeks of the term all students will be given an introductory
lesson to using the Active learn software to access their textbooks for classwork and extended learning.

Teacher 1

Teacher 2

Pure
Unit 7: Trigonometry

Applied (Mechanics)
Unit 10: Kinematics 2 (variable
acceleration)

Pure
Unit 9: Exponentials and logarithms

Applied (Statistics)
Unit 6: Data presentation and
interpretation (part 2)

Precedes — (Done Before)

Algebra covered so far

Basic algebraic manipulation
(Unit 1 Autumn 1 Teacher 1 and
Unit 2 Autumn 1 Teacher 2)

Quadratics (Unit 1 Autumn 1
Teacher 1)

Graph transformations (Unit 8
Spring 1 Teacher 2)

GCSE (9-1) in Mathematics at Higher

Tier
G20  Pythagoras’ Theorem
Trigonometry in right-angled
triangles
G22 Thesinerule
The cosine rule
G23  The area of a triangle

G15 Bearings

Precedes — (Done Before)

GCSE (9-1) in Mathematics at Higher Tier
All

Identify and interpret roots,
intercepts, turning points of
quadratic functions graphically;
deduce roots algebraically and
turning points by completing the
square

Plot and interpret graphs
(including reciprocal graphs and
exponential graphs) and graphs
of non-standard functions in real
contexts to find approximate
solutions to problems such as
simple  kinematic  problems
involving distance, speed and
acceleration

Al4

Al15 Calculate or estimate gradients
of graphs and area under graphs
(including quadratic and non-
linear graphs), and interpret
results in cases such as distance-
time graphs, velocity-time
graphs and graphs in financial
contexts

Precedes — (Done Before)

Covered so far
e Indices (Unit 1 Autumn 1 Teacher 1)

GCSE (9-1) in Mathematics at Higher Tier

R16 Compound interest

Precedes — (Done Before)

GCSE (9-1) in Mathematics at

S2

S3

S6

Higher Tier

Interpret and construct
tables, charts and diagrams,
including frequency tables,
bar charts, pie charts and
pictograms for categorical
data, vertical line charts for
ungrouped discrete
numerical data and know
their appropriate use

Construct and interpret
diagrams for  grouped
discrete data and
continuous data, i.e.

histograms with equal and
unequal class intervals and
cumulative frequency
graphs, and know their
appropriate use

Use and interpret scatter
graphs of bivariate data;
recognise correlation and
know that it does not
indicate causation; draw
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AS Mathematics — Pure Mathematics
content

7,8 Differentiation and integration
of polynomials (Units 3 & 4 Teacher 1
Spring 1)

estimated lines of best fit;
make predictions;
interpolate and extrapolate
apparent trends while
knowing the dangers of so
doing

Proceeds — (Do After)

Proceeds — (Do After)

Proceeds — (Do After)

Proceeds — (Do After)

Key Concepts

7a. Trigonometric ratios and graphs
7b. Trigonometric identities and
equations

Key Concepts

10a. Variable force; Calculus to
determine rates of change for
kinematics (differentiation)

10b. Use of integration for kinematics
problemsie.r=[vdt,v=[adt

Key Concepts

9a. Exponential functions and natural
logarithms

Key Concepts

6a. Interpret diagrams for single-
variable data; Interpret scatter
diagrams and regression lines;
Recognise and interpret outliers;
Draw simple conclusions from
statistical problems

End Points — Core Knowledge

7a)

e understand and be able to use
the definitions of sine, cosine
and tangent for all arguments;

e understand and be able to use
the sine and cosine rules;

e understand and be able to use
the area of a triangle in the form

1absinc;
2

e understand and be able to use
the sine, cosine and tangent

End Points — Core Knowledge

10a)

e be able to use calculus
(differentiation) in kinematics to
model motion in a straight line
for a particle moving with

variable acceleration;

e understand that gradients of the
relevant graphs link to rates of
change;

e know how to find max and min
velocities by considering zero

End Points — Core Knowledge

9a)

know and be able to use the function
a”and its graph, where a is positive;
know and be able to use the function
e*and its graph;

know that the gradient of e is equal

to ke®™and hence understand why
the exponential model is suitable in
many applications;

know and be able to use the
definition of l0g, X as the inverse of

End Points — Core Knowledge

6a)

e know how to interpret
diagrams for single variable

data;

e know how to interpret
scatter  diagrams and
regression lines for

bivariate data;

e recognise the explanatory
and response variables;

e be able to make predictions
using the regression line
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7b)

functions; their graphs,
symmetries and periodicity.

be able to solve trigonometric
equations within a given interval

understand and be able to use

cosd
tan0=_—

sin@
Understand and use sin*’@ +
cos?9=1

10b)

gradients and understand how
this links with the actual motion
(i.e. acceleration = 0).

be able to use calculus

(integration) in kinematics to
model motion in a straight line
for a particle moving under the

action of a variable force;

understand that the area under a
graph is the integral, which leads
to a physical quantity;

know how to use initial
conditions to calculate the
constant of integration and refer

back to the problem.

a*, where a is positive and

x>0;

know and be able to use the function
In x and its graph;

know and be able to use In X as the
inverse function of €*;

understand and use the laws of
logarithms:

log, x+log, y=log, (xy)
X

Ioga X— Ioga y= Ioga (_j
y

klog, x =log, x*
(including, for example, k =—1 and

1
K=—=
2)

be able to solve equations of the form
a* = b;

be able to use logarithmic graphs to
estimate parameters in relationships
of the form y=ax"and y=Kkb",
given data for x and y;

understand and be able to use
exponential growth and decay in
modelling, giving consideration to
limitations and refinements of
exponential models.

and understand its
limitations;

e understand informal
interpretation of
correlation;

e understand that correlation
does not imply causation;

e recognise and interpret
possible outliers in data sets
and statistical diagrams;

e be able to select or critique
data presentation
techniques in the context of
a statistical problem;

e be able to clean data,

including  dealing  with
missing data, errors and
outliers.

Declarative/Procedural/Conceptual
Knowledge

Declarative/Procedural/Conceptual
Knowledge

Declarative/Procedural/Conceptual
Knowledge

Declarative/Procedural/Conceptua
| Knowledge

Assessment
Diagnostic questions during lessons

Assessment
Diagnostic questions during lessons

Assessment
Diagnostic questions during lessons

Assessment
Diagnostic questions during lessons
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BSG assessments where available
End of unit assessments

BSG assessments where available
End of unit assessments

BSG assessments where available
End of unit assessments

BSG assessments where available
End of unit assessments

Cross Curricular

Cross Curricular

Cross Curricular

Cross Curricular

Common misconceptions / Examiner
report quotes

7a) Students occasionally assume that
triangles given in exam questions are
right-angled and so use right-angled
trigonometric ratios rather than the sine
and cosine rules.

A frequently seen error in these
guestions is students using the cosine
rule to calculate an incorrect angle,
sometimes despite having drawn a
correctly labelled diagram. This indicates
a lack of understanding of how the
labelling of edges and angles on a
diagram relates to the application of the

cosine rule formula.

7b) Common errors include: not finding
values in the given range; finding extra,
incorrect, solutions; not going on to find
the values of x and instead leaving the
values for, say 2x or x + 30; algebraic slips
when rearranging the equation; and not
giving answers to the correct degree of
accuracy. The loss of accuracy in the final

Common misconceptions / Examiner
report quotes

10a) Students who draw sketches of the
situation are often more successful in
reaching the correct solution, so you
should continue to encourage this
wherever possible.

Students often ignore or don’t recognise
the difference between displacement
and distance and so may end up
negative values without
should be

discarding
considering how they

interpreted.

The level of calculus will be consistent
with the contents of AS Pure
Mathematics.

The specification states the following:

dr dv  d’r

V= —_—, a=—= —2
dt dt dt
represent displacement ‘s’.

using ‘r to

r will become the vector notation of
displacement when we later analyse 2D
kinematics using the i, j system (A level

Common misconceptions / Examiner report
quotes

9a) Errors seen in exam questions where
students have to sketch exponential curves
include: stopping the curve at x = 0; getting
the wrong y-intercept; and believing the
curve levels off to y = 1 for x < 0.

When using laws of logs to answer proof or
‘show that’ questions, students must show all
the steps clearly and not have jumps in their
working out.

Common misconceptions /
Examiner report quotes

6a)
statistics students have calculated is

Knowing how to interpret
sometimes found challenging, and

often discriminates between
students in exam questions. Full and
clear reasons for interpretations
and decisions need to be given for

marks to be awarded.

Many students have difficulties
calculating the sizes of bars in
histograms, as commented on by
one examiner: ‘Most were able to
state the correct width of the bar
but few used frequency densities
correctly to find the height, some

finding the frequency density of but

then calculating %x 2.5 rather than

identified that

25+ 1 . Some
3

1.5 cm? represented 10 customers
but were then unable to use this
correctly to find the height ... some

students had an incorrect class
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answers to trigonometric equations is
common and often results in the
unnecessary loss of marks.

Sketches of the trigonometric functions
are often helpful to check all solutions
have been found.

Mathematics — Mechanics section, see
SoW Units 5 and 9).

10b) Students can easily forget that if the
velocity becomes negative, for example
when a particle stops and changes
direction, they need to split the integral
to calculate distance rather than
displacement.

The following diagram may help students
decide whether to differentiate or
integrate to solve a problem.
‘d for the down arrow means

‘differentiate’. Hence, down from ‘s’

. ds
ives ‘v or—=v.
8 dt

Integration is the opposite of
differentiation so up is integrate, so up
from ‘a’ gives ‘v’ or integral of ‘a’ with
respect to t gives V.
Vs
diff Vv int
a

width because they did not realize
that the lower class boundary was
70 not 69.5.’

Extra-Curricular

Preparation for the UK Senior Maths Challenge (all students)

STEP , MAT and TMUA practice questions

Year 12 Single Maths
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Students complete a baseline assessment which will allow staff to understand where there are gaps in their knowledge. ldentified students will have additional
compulsory interventions targeting key prior knowledge and learning gaps from KS4. During the first two weeks of the term all students will be given an introductory
lesson to using the Active learn software to access their textbooks for classwork and extended learning.

Teacher 1

Teacher 2

Pure

Applied (Mechanics)

Pure

Applied (Statistics)

Precedes — (Done Before)

Precedes — (Done Before)

Precedes — (Done Before)

Precedes — (Done Before)

Proceeds — (Do After)

Proceeds — (Do After)

Proceeds — (Do After)

Proceeds — (Do After)

Key Concepts

Key Concepts

Key Concepts

Key Concepts

End Points — Core Knowledge

End Points — Core Knowledge

End Points — Core Knowledge

End Points — Core Knowledge

Declarative/Procedural/Conceptual
Knowledge

Declarative/Procedural/Conceptual
Knowledge

Declarative/Procedural/Conceptual
Knowledge

Declarative/Procedural/Conceptual
Knowledge

Assessment

Diagnostic questions during lessons
BSG assessments where available
End of unit assessments

Assessment

Diagnostic questions during lessons
BSG assessments where available
End of unit assessments

Assessment

Diagnostic questions during lessons
BSG assessments where available
End of unit assessments

Assessment

Diagnostic questions during lessons
BSG assessments where available
End of unit assessments

Cross Curricular

Cross Curricular

Cross Curricular

Cross Curricular

Common misconceptions / Examiner

report quotes

Common misconceptions / Examiner

report quotes

Common misconceptions / Examiner

report quotes

Common misconceptions / Examiner

report quotes

Extra-Curricular
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Preparation for the UK Senior Maths Challenge (all students)
STEP , MAT and TMUA practice questions

Year 12 Single Maths

Students complete a baseline assessment which will allow staff to understand where there are gaps in their knowledge. ldentified students will have additional
compulsory interventions targeting key prior knowledge and learning gaps from KS4. During the first two weeks of the term all students will be given an introductory
lesson to using the Active learn software to access their textbooks for classwork and extended learning.

Teacher 1 Teacher 2

Pure

Applied (Mechanics)

Pure

Applied (Statistics)

Precedes — (Done Before)

Precedes — (Done Before)

Precedes — (Done Before)

Precedes — (Done Before)

Proceeds — (Do After)

Proceeds — (Do After)

Proceeds — (Do After)

Proceeds — (Do After)

Key Concepts

Key Concepts

Key Concepts

Key Concepts

End Points — Core Knowledge

End Points — Core Knowledge

End Points — Core Knowledge

End Points — Core Knowledge

Declarative/Procedural/Conceptual
Knowledge

Declarative/Procedural/Conceptual
Knowledge

Declarative/Procedural/Conceptual
Knowledge

Declarative/Procedural/Conceptual
Knowledge

Assessment

Diagnostic questions during lessons
BSG assessments where available
End of unit assessments

Assessment

Diagnostic questions during lessons
BSG assessments where available
End of unit assessments

Assessment

Diagnostic questions during lessons
BSG assessments where available
End of unit assessments

Assessment

Diagnostic questions during lessons
BSG assessments where available
End of unit assessments
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Cross Curricular Cross Curricular Cross Curricular Cross Curricular

Common misconceptions / Examiner | Common misconceptions / Examiner | Common misconceptions / Examiner | Common misconceptions / Examiner
report quotes report quotes report quotes report quotes

Extra-Curricular

Preparation for the UK Senior Maths Challenge (all students)
STEP , MAT and TMUA practice questions
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Year 12 Maths in Context

Subject Vision Statement

The maths curriculum aims to develop students who are able to and by . This will
ensure we provide all students with along with , Whilst gaining an . We also aim
to develop our students’ and so that they to the life of the and

Domains of Knowledge

The maths curriculum is organised as pure and applied Mathematics, where applied mathematics is divided into Statistics and Mechanics. Below is a breakdown of
the topics covered in the 3 strands for the given year.

Application of Statistics Probability Linear Programming Sequences and Growth

11. Sampling 6. Experimental probability 5. Equations 1. Growth and decay
12. Frequency diagrams 7. Tree diagrams 6. Linear graphs 2. Simple and compound interest
13. Box plots 8. Independent and dependent 7. Linear graphs 2 3. Graphs
14. Central tendency and combined events 8. Linear equations 4. Gradient

variance 9. Conditional probability 9. Simultaneous equations 5. Indices
15. Time series 10. Probability notation 10. Linear inequalities 1 6. nthterm
16. Correlation 11. Probability formulae 11. Linear inequalities 2 7. Sequences
17. Interpolation and 12. Risk 12. Algebraic proof 8. Arithmetic series (include SG8 - Sigma

extrapolation 13. Linear programming notation)
18. Lines of best fit problems 1 9. Geometric series (include SG8 - Sigma
19. Linear regression 14. Linear programming notation)
20. Spearman’s rank graphically

15. Linear programming
problems 2

Declarative Knowledge: mathematical facts and principles i.e sum of angles in a triangle/properties of prime numbers
Procedural Knowledge: i.e collect like terms, borrow when subtracting
Conditional Knowledge: problem solving/reasoning/Method Selection

Key Concepts
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Year 12 Maths in Context

Students complete a baseline assessment which will allow staff to understand where there are gaps in their knowledge. ldentified students will have additional
compulsory interventions targeting key prior knowledge and learning gaps from KS4. During the first two weeks of the term all students will be given an introductory
lesson to using the Active learn software to access their textbooks for classwork and extended learning.

Application of Statistics

Precedes — (Done Before)

Prior knowledge (Foundation GCSE)
Al:

S1 - infer properties of populations or distributions from a sample, while knowing the limitations of sampling

A3:

S4 - interpret, analyse and compare the distributions of data sets from univariate empirical distributions through:

¢ appropriate graphical representation involving discrete, continuous and grouped data,

e appropriate measures of central tendency (median, mean, mode and modal class) and spread (range, including consideration of outliers)

A4:
S5 - apply statistics to describe a population

AS:

S4 - interpret, analyse and compare the distributions of data sets from univariate empirical distributions through:

¢ appropriate graphical representation involving discrete, continuous and grouped data,

e appropriate measures of central tendency (median, mean, mode and modal class) and spread (range, including consideration of outliers)

A2:

S2 - interpret and construct tables, charts and diagrams, including frequency tables, bar charts, pie charts and pictograms for categorical data, vertical line charts for
ungrouped discrete numerical data, tables and line graphs for time series data and know their appropriate use

S4 - interpret, analyse and compare the distributions of data sets from univariate empirical distributions through:

¢ appropriate graphical representation involving discrete, continuous and grouped data,

e appropriate measures of central tendency (median, mean, mode and modal class) and spread (range, including consideration of outliers)
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S5 - apply statistics to describe a population

A6:

S6 - use and interpret scatter graphs of bivariate data; recognise correlation and know that it does not indicate causation; draw estimated lines of best fit; make predictions;
interpolate and extrapolate apparent trends while knowing the dangers of so doing

A7:

S6 - use and interpret scatter graphs of bivariate data; recognise correlation and know that it does not indicate causation; draw estimated lines of best fit; make predictions;
interpolate and extrapolate apparent trends while knowing the dangers of so doing

A8:

S6 - use and interpret scatter graphs of bivariate data; recognise correlation and know that it does not indicate causation; draw estimated lines of best fit; make predictions;
interpolate and extrapolate apparent trends while knowing the dangers of so doing

A9:

S6 - use and interpret scatter graphs of bivariate data; recognise correlation and know that it does not indicate causation; draw estimated lines of best fit; make predictions;
interpolate and extrapolate apparent trends while knowing the dangers of so doing

A10:

S6 - use and interpret scatter graphs of bivariate data; recognise correlation and know that it does not indicate causation; draw estimated lines of best fit; make predictions;
interpolate and extrapolate apparent trends while knowing the dangers of so doing

Proceeds — (Do After)

Key Concepts

e Al Sampling

e A3 Frequency diagrams

e A4 Box plots

e A5 Central tendancy and variance
e A2 Time series
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A6 Correlation

A7 Interpolation and extrapolation
A8 Lines of best fit

A9 Linear regression

A10 Spearman’s rank

End Points — Core Knowledge

Al Sampling - Infer properties of populations or distributions from a sample, while knowing the limitations of sampling
A3 Frequency diagrams - Construct and interpret diagrams for grouped discrete data and continuous data, i.e. histograms with equal and unequal class intervals
and cumulative frequency graphs, and use them appropriately

A4 Box plots - Interpret, analyse and compare the distributions of data sets from univariate empirical distributions through appropriate graphical representation,
including box plots

A5 Central tendancy and variance - Interpret, analyse and compare the distributions of data sets from univariate empirical distributions through appropriate
measures of central tendency, including quartiles, inter-quartile range, calculate and use variance and standard deviation

A2 Time series - Interpret and construct tables and line graphs for time series data; calculate, interpret and use moving averages

A6 Correlation - Recognise correlation and know that it does not indicate causation

A7 Interpolation and extrapolation - Apply and interpret explanatory (independent) and response (dependent) variables, interpolate and extrapolate apparent
trends while knowing the dangers of doing so

A8 Lines of best fit - Draw estimated lines of best fit and make predictions; use and interpret the product moment correlation coefficient, recognising its
limitations

A9 Linear regression - Use, apply and interpret linear regression; calculate the equation of a linear regression line using the method of least squares (candidates
may be asked to draw this regression line on a scatter diagram)

A10 Spearman’s rank - Use, apply and interpret Spearman’s rank; calculate Spearman’s rank correlation coefficient and use it as a measure of agreement or for
comparisons of the degree of correlation (tied ranks may be tested in the examination papers).
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Declarative/Procedural/Conceptual Knowledge

Assessment

Diagnostic questions during lessons
BSG assessments where available
End of unit assessments

Cross Curricular

Common misconceptions / Examiner report quotes

Extra-Curricular

Preparation for the UK Senior Maths Challenge (all students)
STEP , MAT and TMUA practice questions

Year 12 Maths in Context

Students complete a baseline assessment which will allow staff to understand where there are gaps in their knowledge. Identified students will have additional
compulsory interventions targeting key prior knowledge and learning gaps from KS4. During the first two weeks of the term all students will be given an introductory
lesson to using the Active learn software to access their textbooks for classwork and extended learning.

Probability
Linear Programming

Precedes — (Done Before)

Prior knowledge (Foundation GCSE)
P1:
P5 - understand that empirical unbiased samples tend towards theoretical probability distributions, with increasing sample size

P2:
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P6 - enumerate sets and combinations of sets systematically, using tables, grids, Venn diagrams and tree diagrams

P3:
P6 - enumerate sets and combinations of sets systematically, using tables, grids, Venn diagrams and tree diagrams

P8 - calculate the probability of independent and dependent combined events, including using tree diagrams and other representations, and know the underlying
assumptions

P4

P8 - calculate the probability of independent and dependent combined events, including using tree diagrams and other representations, and know the underlying
assumptions

P5

P6 - enumerate sets and combinations of sets systematically, using tables, grids, Venn diagrams and tree diagrams

P6:

P8 - calculate the probability of independent and dependent combined events, including using tree diagrams and other representations, and know the underlying
assumptions

P7

P8 - calculate the probability of independent and dependent combined events, including using tree diagrams and other representations, and know the underlying
assumptions

LP1

A21 - translate simple situations or procedures into algebraic expressions or formulae; derive an equation (or two simultaneous equations), solve the equation(s) and
interpret the solution

LP2
A8 - work with coordinates in all four quadrants

A9 - plot graphs of equations that correspond to straight-line graphs in the coordinate plane; use the form y = mx + c to identify parallel lines; find the equation of the line
through two given points or through one point with a given gradient

LP3

A9 - plot graphs of equations that correspond to straight-line graphs in the coordinate plane; use the form y = mx + c to identify parallel lines; find the equation of the line
through two given points or through one point with a given gradient

A10 - identify and interpret gradients and intercepts of linear functions graphically and algebraically

Proceeds — (Do After)
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Key Concepts

P1 Experimental probability

P2 Tree diagrams

P3 Independent and dependent combined events
P4 Conditional probability

P5 Probability notation

P6 Probability formulae

P7 Risk

LP1 Equations
LP2 Linear graphs
LP3 Linear graphs 2

End Points — Core Knowledge

P1 Experimental probability - Understand and demonstrate that empirical unbiased samples tend towards theoretical probability distributions, as sample size
increases

P2 Tree diagrams - Enumerate sets and combinations of sets systematically using tree diagrams

P3 Independent and dependent combined events - Calculate the probability of independent and dependent combined events, including sampling with and
without replacement, using tree diagrams and other representations, Venn diagrams, sum and product laws

P4 Conditional probability - Calculate the probability of independent and dependent combined events, including sampling with and without replacement, using
tree diagrams and other representations, Venn diagrams, sum and product laws

P5 Probability notation — Calculate and interpret conditional probabilities through representation using expected frequencies with two-way tables, tree
diagrams and Venn diagrams

P6 Probability formulae - Understand, interpret and use appropriately the probability formulae:
P(A') =1-P(A);

P (A UB)=P(A)+P(B)- P(A nB);

P(A n B) =P(A)P(B|A);

P(B|A) = P(B) and P(A|B) = P(A);

P(A n B) = P(A)P(B)
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e P7 Risk - Understand and interpret risk; the probability of something happening multiplied by the resulting cost or benefit if it does; comparison of levels of risk;
application of risk to real-life contexts such as finance, insurance and trading.

e LP1 Equations - Translate simple situations or procedures into algebraic expressions or formulae; derive an equation (or two simultaneous equations), solve the
equation(s) and interpret the solution

e LP2 Linear graphs - Plot graphs of equations that correspond to straight line graphs in the coordinate plane; use the form y = mx + c to identify parallel lines; find
the equation of the line through two given points, or through one point with a given gradient

e LP3 Linear graphs 2 - Recognise, sketch and interpret graphs of linear functions

Declarative/Procedural/Conceptual Knowledge

Assessment

Diagnostic questions during lessons
BSG assessments where available
End of unit assessments

Cross Curricular

Common misconceptions / Examiner report quotes

Extra-Curricular

Preparation for the UK Senior Maths Challenge (all students)
STEP , MAT and TMUA practice questions

Year 12 Maths in Context

Spring Term 1

Students complete a baseline assessment which will allow staff to understand where there are gaps in their knowledge. ldentified students will have additional
compulsory interventions targeting key prior knowledge and learning gaps from KS4. During the first two weeks of the term all students will be given an introductory
lesson to using the Active learn software to access their textbooks for classwork and extended learning.
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Linear Programming (Continued)
Sequence and Growth

Precedes — (Done Before)

Prior knowledge (Foundation GCSE)

LP4:
A14 - solve linear equations in one unknown algebraically (including those with the unknown on both sides of the equation); find approximate solutions using a graph

LP5:
A19 - solve two simultaneous equations in two variables (linear/linear) algebraically; find approximate solutions using a graph

LP6:
A22 - solve linear inequalities in one variable; represent the solution set on a number line

LP7:
A22 - solve linear inequalities in one variable; represent the solution set on a number line

LP8:
A6 - know the difference between an equation and an identity; argue mathematically to show algebraic expressions are equivalent, and use algebra to support and
construct arguments

LP9:
A22 - solve linear inequalities in one variable; represent the solution set on a number line

LP10:

A9 - plot graphs of equations that correspond to straight-line graphs in the coordinate plane; use the form y = mx + c to identify parallel lines; find the equation of the
line through two given points or through one point with a given gradient

A22 - solve linear inequalities in one variable; represent the solution set on a number line

LP11:
A22 - solve linear inequalities in one variable; represent the solution set on a number line
R16 - set up, solve and interpret the answers in growth and decay problems, including compound interest
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SG1:

R9 - define percentage as ‘number of parts per hundred’; interpret percentages and percentage changes as a fraction or a decimal, and interpret these multiplicatively;
express one quantity as a percentage of another; compare two quantities using percentages; work with percentages greater than 100%,; solve problems involving
percentage change, including percentage increase/decrease and original value problems, and simple interest including in financial mathematics

R16 - set up, solve and interpret the answers in growth and decay problems, including compound interest

SG2:

R9 - define percentage as ‘number of parts per hundred’; interpret percentages and percentage changes as a fraction or a decimal, and interpret these multiplicatively;
express one quantity as a percentage of another; compare two quantities using percentages; work with percentages greater than 100%; solve problems involving
percentage change, including percentage increase/decrease and original value problems, and simple interest including in financial mathematics

R16 - set up, solve and interpret the answers in growth and decay problems, including compound interest

Proceeds — (Do After)

Key Concepts

LP4 Linear equations

LP5 Simultaneous equations

LP6 Linear inequalities 1

LP7 Linear inequalities 2

LP8 Algebraic proof

LP9 Linear programming problems 1
LP10 Linear programming graphically
LP11 Linear programming problems 2
SG1 Growth and decay

SG2 Simple and compound interest

End Points — Core Knowledge

e LP4 - Recognise, sketch and interpret graphs of linear functions

e LP5 - Solve algebraically linear equations in one unknown with the unknown on both sides of the equation
e LP6 - Solve linear inequalities in one variable, representing the solution on a number line using set notation
e LP7-Solve linear inequalities in two variables, representing the solution on a graph

e LP8 - Use algebra to support and construct arguments
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e LP9 - Formulate problems as linear programs with up to three variables

e LP10 - Solve and interpret two-variable problems graphically, using ruler and vertex methods

e LP11 - Consider problems where solutions must have integer values.

e SG1 - Set up, solve and interpret the answers to growth and decay problems, including compound interest

e SG2 - Calculate simple interest and compound interest; use and interpret graphical representation of simple and compound interest

Declarative/Procedural/Conceptual Knowledge

Assessment

Diagnostic questions during lessons
BSG assessments where available
End of unit assessments

Cross Curricular

Common misconceptions / Examiner report quotes

Extra-Curricular

Preparation for the UK Senior Maths Challenge (all students)
STEP , MAT and TMUA practice questions

Year 12 Maths in Context

Spring Term 2

Students complete a baseline assessment which will allow staff to understand where there are gaps in their knowledge. ldentified students will have additional
compulsory interventions targeting key prior knowledge and learning gaps from KS4. During the first two weeks of the term all students will be given an introductory
lesson to using the Active learn software to access their textbooks for classwork and extended learning.

Sequence and Growth (Continued)

Precedes — (Done Before)

SG3:
A1l - identify and interpret roots, intercepts, turning points of quadratic functions graphically; deduce roots algebraically
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SG4:
R14 - interpret the gradient of a straight line graph as a rate of change; recognise and interpret graphs that illustrate direct and inverse proportion

SG5:
N7 - calculate with roots, and with integer indices

SG6:

A23 - generate terms of a sequence from either a term-to-term or a position-to-term rule

A24 - recognise and use sequences of triangular, square and cube numbers, simple arithmetic progressions, [S] Fibonacci type sequences, quadratic sequences, and
simple geometric progressions (r*n where n is an integer, and r is a rational number > 0)

SG7:

A23 - generate terms of a sequence from either a term-to-term or a position-to-term rule

A24 - recognise and use sequences of triangular, square and cube numbers, simple arithmetic progressions, [S] Fibonacci type sequences, quadratic sequences, and
simple geometric progressions (r*n where n is an integer, and r is a rational number > 0)

A25 - deduce expressions to calculate the nth term of linear sequences

SG9:
A24 - recognise and use sequences of triangular, square and cube numbers, simple arithmetic progressions, [S] Fibonacci type sequences, quadratic sequences, and
simple geometric progressions (r*n where n is an integer, and r is a rational number > 0)

$G10:
A24 - recognise and use sequences of triangular, square and cube numbers, simple arithmetic progressions, [S] Fibonacci type sequences, quadratic sequences, and
simple geometric progressions (r*n where n is an integer, and r is a rational number > 0)

Proceeds — (Do After)

Key Concepts

SG3 Graphs

SG4 Gradient

SG5 Indices

SG6 nth term

SG7 Sequences
SG8 Sigma notation
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SG9 Arithmetic series (include SG8 - Sigma notation)
SG10 Geometric series (include SG8 - Sigma notation)

End Points — Core Knowledge

e SG3 - Recognise, sketch and interpret graphs of quadratic functions, reciprocal functions, polynomial functions of the form y = xn and exponential functions y =
kx for positive values of k

e SG4 - Interpret the gradient at a point on a curve as the instantaneous rate of change and apply the concepts of average and instantaneous rates of change
(gradients of chords and tangents) in numerical and graphical contexts

e SG5 - Calculate with roots, and with integer and fractional indices
e SG6 - Recognise and interpret linear and quadratic sequences; deduce expressions to calculate the nth term of linear and quadratic sequences

e SG7 - Recognise, use and interpret sequences, including those given by a formula for the nth term, those generated by a simple relation of the form xn+1 = f(xn),
Fibonacci sequences and the golden ratio

e SG8 - Understand and use sigma notation
e SG9 - Recognise, use and interpret arithmetic series, including the general term of an arithmetic series and the sum to n terms of an arithmetic series

e SG10 - Recognise, use and interpret geometric series, including the general term of a geometric series, the sum to n terms of a geometric series and the sum to
infinity of a convergent geometric series including the use of |r| < 1.

Declarative/Procedural/Conceptual Knowledge

Assessment

Diagnostic questions during lessons
BSG assessments where available
End of unit assessments

Cross Curricular
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Common misconceptions / Examiner report quotes

Extra-Curricular

Preparation for the UK Senior Maths Challenge (all students)
STEP , MAT and TMUA practice questions

Year 12 Maths in Context

Students complete a baseline assessment which will allow staff to understand where there are gaps in their knowledge. Identified students will have additional
compulsory interventions targeting key prior knowledge and learning gaps from KS4. During the first two weeks of the term all students will be given an introductory
lesson to using the Active learn software to access their textbooks for classwork and extended learning.

Source Material will be released by this point
Work will be based on understanding the source material and working on questions surrounding it

Precedes — (Done Before)

Proceeds — (Do After)

Key Concepts

End Points — Core Knowledge

Declarative/Procedural/Conceptual Knowledge

Assessment
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Diagnostic questions during lessons
BSG assessments where available
End of unit assessments

Cross Curricular

Common misconceptions / Examiner report quotes

Extra-Curricular

Preparation for the UK Senior Maths Challenge (all students)
STEP , MAT and TMUA practice questions

Year 12 Maths in Context

Students complete a baseline assessment which will allow staff to understand where there are gaps in their knowledge. Identified students will have additional
compulsory interventions tareting key prior knowledge and learning gaps from KS4. During the first two weeks of the term all students will be given an introductory
lesson to using the Active learn software to access their textbooks for classwork and extended learning.

Exam in progress

Precedes — (Done Before)

Proceeds — (Done After)

Key Concepts

End Points — Core Knowledge

Declarative/Procedural/Conceptual Knowledge
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Assessment

Diagnostic questions during lessons
BSG assessments where available
End of unit assessments

Cross Curricular

Common misconceptions / Examiner report quotes

Extra-Curricular

Preparation for the UK Senior Maths Challenge (all students)
STEP , MAT and TMUA practice questions
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Year 13 Single Mathematics

Year 13

Subject Vision Statement

The maths curriculum aims to develop
ensure we provide all students with
to develop our students’

students who are able to
along with , Whilst gaining an
and so that they

by . This will
. We also aim
to the life of the and

Domains of Knowledge

The maths curriculum is organised as pure and applied Mathematics, where applied mathematics is divided into Statistics and Mechanics. Below is a breakdown of
the topics covered in the 3 strands for the given year.

21.
22.
23.
24.
25.
26.
27.
28.
29.
30.

Pure Mathematics

Proof

Algebra and functions

Coordinate geometry in the (x, y) plane
Sequences and series

Trigonometry

Exponentials and logarithms
Differentiation

Integration

Numerical methods

Vectors

Statistics

13. Statistical sampling

14. Data presentation and interpretation
15. Probability

16. Statistical distributions

17. Statistical hypothesis testing

Mechanics

16. Quantities and units in mechanics
17. Kinematics

18. Forces and Newton’s laws

19. Moments
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Declarative Knowledge: mathematical facts and principles i.e sum of angles in a triangle/properties of prime numbers
Procedural Knowledge: i.e collect like terms, borrow when subtracting
Conditional Knowledge: problem solving/reasoning/Method Selection

Key Concepts

There are three overarching themes should be applied along with associated mathematical thinking and understanding, across the whole of the detailed content
in the specification. These overarching themes are inherent throughout the content and students are required to develop skills in working scientifically over the
course of this qualification. The skills show teachers which skills need to be included as part of the learning and assessment of the students.

Overarching theme 1: Mathematical argument, language and proof
A Level Mathematics students must use the mathematical notation set out in the booklet Mathematical Formulae and Statistical Tables and be able to recall the
mathematical formulae and identities set out in Appendix.

Knowledge/skill

0T1.1 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.

0T1.2 Understand and use mathematical language and syntax as set out in the content.

0T1.3 Understand and use language and symbols associated with set theory, as set out in the content. Apply to solutions of inequalities and probability.

0oT1.4 Understand and use the definition of a function; domain and range of functions.

0OT1.5 Comprehend and critique mathematical arguments, proofs and justifications of methods and formulae, including those relating to applications of

mathematics.

Overarching theme 2: Mathematical problem solving

Knowledge/skill
0T2.1 Recognise the underlying mathematical structure in a situation and simplify and abstract appropriately to enable problems to be solved.
0T2.2 Construct extended arguments to solve problems presented in an unstructured form, including problems in context.
0T12.3 Interpret and communicate solutions in the context of the original problem.
0T2.4 Understand that many mathematical problems cannot be solved analytically, but numerical methods permit solution to a required level of accuracy.
0T2.5 Evaluate, including by making reasoned estimates, the accuracy or limitations of solutions, including those obtained using numerical methods.
0T2.6 Understand the concept of a mathematical problem-solving cycle, including specifying the problem, collecting information, processing and
representing information and interpreting results, which may identify the need to repeat the cycle.
0T12.7 Understand, interpret and extract information from diagrams and construct mathematical diagrams to solve problems, including in mechanics.
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Overarching theme 3: Mathematical modelling

Knowledge/skill

0T3.1 Translate a situation in context into a mathematical model, making simplifying assumptions.

0T3.2 Use a mathematical model with suitable inputs to engage with and explore situations (for a given model or a model constructed or selected by the
student).

0T3.3 Interpret the outputs of a mathematical model in the context of the original situation (for a given model or a model constructed or selected by the
student).

0T3.4 Understand that a mathematical model can be refined by considering its outputs and simplifying assumptions; evaluate whether the model is
appropriate.

0T3.5 Understand and use modelling assumptions.
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Year 13

Year 13 Further Mathematics

Subject Vision Statement

The maths curriculum aims to develop students who are able to and by . This will
ensure we provide all students with along with , Whilst gaining an . We also aim
to develop our students’ and so that they to the life of the and

Domains of Knowledge

The maths curriculum is organised as pure and applied Mathematics, where applied mathematics is divided into Statistics and Mechanics. Below is a breakdown of
the topics covered in the 3 strands for the given year.

Pure Mathematics Statistics Mechanics
31. Proof 18. Statistical sampling 20. Quantities and units in mechanics
32. Algebra and functions 19. Data presentation and interpretation 21. Kinematics
33. Coordinate geometry in the (x, y) plane 20. Probability 22. Forces and Newton’s laws
34. Sequences and series 21. Statistical distributions 23. Moments
35. Trigonometry 22. Statistical hypothesis testing

36. Exponentials and logarithms
37. Differentiation

38. Integration

39. Numerical methods

40. Vectors

133



Declarative Knowledge: mathematical facts and principles i.e sum of angles in a triangle/properties of prime numbers
Procedural Knowledge: i.e collect like terms, borrow when subtracting
Conditional Knowledge: problem solving/reasoning/Method Selection

Key Concepts

There are three overarching themes should be applied along with associated mathematical thinking and understanding, across the whole of the detailed content
in the specification. These overarching themes are inherent throughout the content and students are required to develop skills in working scientifically over the
course of this qualification. The skills show teachers which skills need to be included as part of the learning and assessment of the students.

Overarching theme 1: Mathematical argument, language and proof
A Level Mathematics students must use the mathematical notation set out in the booklet Mathematical Formulae and Statistical Tables and be able to recall the
mathematical formulae and identities set out in Appendix.

Knowledge/skill

0T1.1 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.

0T1.2 Understand and use mathematical language and syntax as set out in the content.

0T1.3 Understand and use language and symbols associated with set theory, as set out in the content. Apply to solutions of inequalities and probability.

0oT1.4 Understand and use the definition of a function; domain and range of functions.

0OT1.5 Comprehend and critique mathematical arguments, proofs and justifications of methods and formulae, including those relating to applications of

mathematics.

Overarching theme 2: Mathematical problem solving

Knowledge/skill
0T2.1 Recognise the underlying mathematical structure in a situation and simplify and abstract appropriately to enable problems to be solved.
0T2.2 Construct extended arguments to solve problems presented in an unstructured form, including problems in context.
0T12.3 Interpret and communicate solutions in the context of the original problem.
0T2.4 Understand that many mathematical problems cannot be solved analytically, but numerical methods permit solution to a required level of accuracy.
0T2.5 Evaluate, including by making reasoned estimates, the accuracy or limitations of solutions, including those obtained using numerical methods.
0T2.6 Understand the concept of a mathematical problem-solving cycle, including specifying the problem, collecting information, processing and
representing information and interpreting results, which may identify the need to repeat the cycle.
0T12.7 Understand, interpret and extract information from diagrams and construct mathematical diagrams to solve problems, including in mechanics.
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Overarching theme 3: Mathematical modelling

Knowledge/skill

0T3.1 Translate a situation in context into a mathematical model, making simplifying assumptions.

0T3.2 Use a mathematical model with suitable inputs to engage with and explore situations (for a given model or a model constructed or selected by the
student).

0T3.3 Interpret the outputs of a mathematical model in the context of the original situation (for a given model or a model constructed or selected by the
student).

0T3.4 Understand that a mathematical model can be refined by considering its outputs and simplifying assumptions; evaluate whether the model is
appropriate.

0T3.5 Understand and use modelling assumptions.

Year 13 Further Mathematics

Subject Vision Statement

The maths curriculum aims to develop students who are able to and by . This will
ensure we provide all students with along with , Whilst gaining an . We also aim
to develop our students’ and so that they to the life of the and

Domains of Knowledge

The maths curriculum is organised as pure and applied Mathematics, where applied mathematics is divided into Statistics and Mechanics. Below is a breakdown of
the topics covered in the 3 strands for the given year.

Pure Mathematics Decision Maths 1 Mechanics
41. Proof 23. Algorithms and graph theory 24. Quantities and units in mechanics
42. Complex numbers 24. Algorithms on graphs 25. Kinematics
43. Matrices 25. Linear Programming 26. Forces and Newton’s laws
44. Further algebra and functions 26. Critical path analysis 27. Moments
45. Further calculus
46. Further vectors
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Declarative Knowledge: mathematical facts and principles i.e sum of angles in a triangle/properties of prime numbers
Procedural Knowledge: i.e collect like terms, borrow when subtracting
Conditional Knowledge: problem solving/reasoning/Method Selection

Key Concepts

There are three overarching themes should be applied along with associated mathematical thinking and understanding, across the whole of the detailed content
in the specification. These overarching themes are inherent throughout the content and students are required to develop skills in working scientifically over the
course of this qualification. The skills show teachers which skills need to be included as part of the learning and assessment of the students.

Overarching theme 1: Mathematical argument, language and proof
A Level Mathematics students must use the mathematical notation set out in the booklet Mathematical Formulae and Statistical Tables and be able to recall the
mathematical formulae and identities set out in Appendix.

Knowledge/skill

0T1.1 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.

0T1.2 Understand and use mathematical language and syntax as set out in the content.

0T1.3 Understand and use language and symbols associated with set theory, as set out in the content. Apply to solutions of inequalities and probability.

0oT1.4 Understand and use the definition of a function; domain and range of functions.

0OT1.5 Comprehend and critique mathematical arguments, proofs and justifications of methods and formulae, including those relating to applications of

mathematics.

Overarching theme 2: Mathematical problem solving

Knowledge/skill
0T2.1 Recognise the underlying mathematical structure in a situation and simplify and abstract appropriately to enable problems to be solved.
0T2.2 Construct extended arguments to solve problems presented in an unstructured form, including problems in context.
0T12.3 Interpret and communicate solutions in the context of the original problem.
0T2.4 Understand that many mathematical problems cannot be solved analytically, but numerical methods permit solution to a required level of accuracy.
0T2.5 Evaluate, including by making reasoned estimates, the accuracy or limitations of solutions, including those obtained using numerical methods.
0T2.6 Understand the concept of a mathematical problem-solving cycle, including specifying the problem, collecting information, processing and
representing information and interpreting results, which may identify the need to repeat the cycle.
0T12.7 Understand, interpret and extract information from diagrams and construct mathematical diagrams to solve problems, including in mechanics.
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Overarching theme 3: Mathematical modelling

Knowledge/skill

0T3.1 Translate a situation in context into a mathematical model, making simplifying assumptions.

0T3.2 Use a mathematical model with suitable inputs to engage with and explore situations (for a given model or a model constructed or selected by the
student).

0T3.3 Interpret the outputs of a mathematical model in the context of the original situation (for a given model or a model constructed or selected by the
student).

0T3.4 Understand that a mathematical model can be refined by considering its outputs and simplifying assumptions; evaluate whether the model is
appropriate.

0T3.5 Understand and use modelling assumptions.

Year 13 Further Maths

Students complete a baseline assessment which will allow staff to understand where there are gaps in their knowledge. ldentified students will have additional
compulsory interventions targeting key prior knowledge and learning gaps from KS4. During the first two weeks of the term all students will be given an introductory
lesson to using the Active learn software to access their textbooks for classwork and extended learning.

Teacher 1

Teacher 2

Core Pure
Unit 2: Hyperbolic functions
Unit 3: Polar coordinates

Decision 1
Unit 8: Algorithms on graphs Il (part 2)

Further Mechanics 1
Unit 5: Elastic strings and springs and elastic energy

Precedes — (Done Before)

Unit 2

AS Mathematics — Pure content

6.1-6.7 Exponential functions (Unit 9 Teacher 2
Spring 2)

5.1-54 Trigonometry (Unit 7 Teacher 1 Spring 2)

A level Mathematics — Pure content
5.1-5.9

Trigonometry (Unit 2 Teacher 1 Autumn

Precedes — (Done Before)

Covered so far

e Tours and Hamiltonian cycles (for the
Travelling Salesman problem) (Unit 1 Teacher
2 Autumn 1)

e Introduction to graph theory (Unit 1 Teacher 2
Autumn 1)

Precedes — (Done Before)

e Intuitive idea of elasticity in strings and
springs

Covered so far

KE, GPE and the work-energy principle (Unit 2
Teacher 2 Autumn 1)
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1 and Unit 9 Teacher 1 Autumn 2)

Unit 3

A level Mathematics — Pure content

33 Cartesian coordinates (Unit 10 Teacher 1
Spring 2)

3.3,34 Curve sketching (Unit 10 Teacher 1
Spring 2)

8.2-8.8 Integration (Unit 4 Teacher 2 Autumn 2)

e Dijkstra’s algorithm (Unit 2 Teacher 2 Autumn
2)

e Eulerian and semi-Eulerian graphs (for the
Route Inspection Problem) (Unit 1 Teacher 2
Autumn 1)

AS Mathematics — Pure content

8.1-83
Teacher 1 Spring 1)

Basic integration (Unit 4

AS Mathematics — Mechanics content

8.1,8.2,84 Types of forces (in particular
tension) and Newton'’s laws

(Unit 9 Teacher 1 Autumn 2)

A level Mathematics — Mechanics content

8.2,8.4,8.5, 8.6 Resolving forces, friction,
equilibrium and dynamics

(Unit 4 Teacher 1 Autumn 1, Unit 7 Teacher 1
Autumn 2 and Unit 8 Teacher 1 Spring 1)

Proceeds — (Do After)

Proceeds — (Do After)

Proceeds — (Do After)

Key Concepts
2a) sinh x, cosh x, tanh x and their inverses

2b) Logarithmic forms of the inverse hyperbolic
functions and integrate functions of the form (x? +

1 1
a®) zand (x> — a?®)" 2

3a) Convert between Cartesian and polar and sketch r(8)

Key Concepts

8a) Travelling salesman problem

Key Concepts

5a) Hooke’s law and definition of modulus of
elasticity. Derivation of elastic potential energy
formula.

End Points — Core Knowledge

2a)
o know the definitions of sinh x, cosh x and tanh x
including their domains and ranges;

End Points — Core Knowledge

8a)

End Points — Core Knowledge

5a)
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e be able to sketch graphs of the hyperbolic
functions;

e be able to differentiate and integrate the
hyperbolic functions and know the standard
results;

e understand and be able to use the inverse
hyperbolic functions including domains and
ranges.

2b)
e be able to derive, use and know the logarithmic
forms of the inverse hyperbolic functions.

3a)
e understand and be able to use polar coordinates
and be able to convert between polar and
Cartesian coordinates;

e know how to sketch standard polar curves.

e understand the travelling salesman problem
and that there is no simple algorithm to solve
it for complex networks;

e be able to use the nearest neighbour
algorithm to find upper bounds for the

problem;
e be able to find lower bounds for a problem;

e understand that not all upper and lower

bounds give a solution to the problem;

e know how to identify the best upper and
lower bounds;

e be able to solve the travelling salesman

problem and interpret this solution in the

context of the problem.

e be able to investigate the ability of strings to
stretch and springs to stretch and compress;

e be able to define the modulus of elasticity (A),
natural length (a) and extension (x);

e be able to use the above definitions to work
out the tension in a stretched string or a

stretched/compressed spring i.e. use Hooke’s
Law, T = M ;
a
e be able to derive the elastic potential energy
(EPE) from Hooke’s Law by applying the work
done in stretching a string/spring . i.e. EPE =
Ax?

2a’

Declarative/Procedural/Conceptual Knowledge
Declarative/Procedural/Conceptual Knowledge

Declarative/Procedural/Conceptual Knowledge

Declarative/Procedural/Conceptual Knowledge

Assessment

Diagnostic questions during lessons
BSG assessments where available
End of unit assessments

Assessment

Diagnostic questions during lessons
BSG assessments where available
End of unit assessments

Assessment

Diagnostic questions during lessons
BSG assessments where available
End of unit assessments

Cross Curricular

Cross Curricular

Cross Curricular

Common misconceptions / Examiner report quotes

2a) Typically students can correctly differentiate
hyperbolic functions, but the final stages of more complex
solutions cause problems and a number of errors are seen
often in processing terms down to a printed result.

Common misconceptions / Examiner report quotes

8a) Examiner comments highlight the importance of
good, clear notation:

“Most students knew the required algorithm for
finding a lower bound but a significant minority still

Common misconceptions / Examiner report quotes

5a) These questions are often well answered with the
most common errors due to arithmetic slips and the
misreading (or misunderstanding) of the question; for
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2b) Students should understand that there are often a
number of different approaches to solving problems and
the choice of strategy can be crucial. Using the logarithmic
form of inverse hyperbolic functions to obtain the final
answer is often used, along with writing hyperbolic
functions in terms of exponentials and proceeding to
solve the resulting quadratics in e* . It should be noted
that sometimes this can end up with extra solutions that
should be rejected. It should be noted that attempts to
solve a given equation by expressing it in terms of
exponentials can result in a dead end when, for example,
a quartic in e~ is reached.

3a) A sketch is an essential part of any solution strategy
and should be used whenever appropriate.

lost marks by not clearly detailing which edges were
involved. Lettered labelling is required, not just
numbers.”

“When finding the upper bound the students who
elected to write their tour down, vertex by vertex,
underneath the table usually earned full marks.
Those who elected to work entirely in the table often
failed to make clear the order in which vertices had
been selected and thus that they had actually used
the nearest neighbour algorithm. However when
specifically asked to work on the table students must
show a method for clearly showing the nearest
neighbour algorithm has been used.”

Students should be warned against the similarities
between Prim’s algorithm (see 2a) and the nearest
neighbour algorithm, and ensure that they do not
confuse the two.

The use of shortcuts to improve the upper bound is
included.

The conversion of a network into a complete network
of shortest ‘distances’ is included.

example, using 40g after being told the weight was
40 N.

The final section of this topic will look at how we can

use Hooke’s law to solve problems involving
equilibrium and the use of either the work-energy
principle or the conservation of mechanical energy to
solve problems involving the motion of a particle

attached to an elastic string or a spring.

Extra-Curricular

Preparation for the UK Senior Maths Challenge (all students)

STEP , MAT and TMUA practice questions

Year 13 Further Maths

Students complete a baseline assessment which will allow staff to understand where there are gaps in their knowledge. Identified students will have additional
compulsory interventions targeting key prior knowledge and learning gaps from KS4. During the first two weeks of the term all students will be given an introductory
lesson to using the Active learn software to access their textbooks for classwork and extended learning.
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Teacher 1

Teacher 2

Core Pure
Unit 3: Polar coordinates (Continued)
Unit 4: Further algebra and functions (series)

Decision 1
Unit 9: Linear programming (part 2)

Further Mechanics 1
Unit 5: Elastic strings and springs and elastic energy
(Continued)

Precedes — (Done Before)

Unit 3

A level Mathematics — Pure content

33 Cartesian coordinates (Unit 10 Teacher 1

Spring 2)

33,34 Curve sketching (Unit 10 Teacher 1

Spring 2)

8.2-8.8 Integration (Unit 4 Teacher 2 Autumn 2)

Unit4

AS Further Mathematics — Core Pure Mathematics

4.3 Sums of Series (Unit 4 Teacher 1 Spring
1)

4.1,4.2 Algebra and functions (Unit 5 Teacher 1

Autumn 2)

A level Mathematics — Pure content

2.6 Algebraic fraction manipulation (Unit 1
Teacher 1 Summer 2 Year 1)

2.10 Partial fractions ((Unit 1 Teacher 1
Summer 2 Year 1)

7.2,7.4,7.5 Implicit differentiation (Unit 3 Teacher 2
Autumn 1)

7.4 Product rule (Unit 3 Teacher 2 Autumn
1)

Precedes — (Done Before)

GCSE (9-1) in Mathematics at Higher Tier

A22 Solve linear inequalities; represent the
solution set using set notation and on a graph

Precedes — (Done Before)

e Intuitive idea of elasticity in strings and
springs

Covered so far

KE, GPE and the work-energy principle (Unit 2
Teacher 2 Autumn 1)

AS Mathematics — Pure content

8.2 -83
Teacher 1 Spring 1)

Basic integration (Unit 4

AS Mathematics — Mechanics content

8.1,8.2,84 Types of forces (in particular
tension) and Newton’s laws

(Unit 9 Teacher 1 Autumn 2)

A level Mathematics — Mechanics content

8.2,8.4,8.5, 8.6 Resolving forces, friction,
equilibrium and dynamics

(Unit 4 Teacher 1 Autumn 1, Unit 7 Teacher 1
Autumn 2 and Unit 8 Teacher 1 Spring 1)
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Proceeds — (Do After)

Proceeds — (Do After)

Proceeds — (Do After)

Key Concepts

3b) Area enclosed by a polar curve
4a) Method of differences
4b) Maclaurin series

Key Concepts

9a) Formulation of problems
9b) Simplex algorithm

Key Concepts

5b) Problem solving: equilibrium and using the work-
energy principle

End Points — Core Knowledge

3b)
e be able to find tangents parallel and
perpendicular to the initial line;
e be able to find (compound) areas under polar
graphs using the formula

~Jr2de

4a)

® be able to use the method of differences to sum
simple finite series.

4b)

e be able to find and use higher derivatives of
functions;

e know how to express functions as an infinite
series in ascending powers using Maclaurin’s
expansion;

e be able to find the series expansion of composite
functions.

End Points — Core Knowledge

9a)

e understand and use slack, surplus and artificial
variables.

9b)

e be able to use slack variables to write
inequality constraints as equations;

e know how to rewrite LP problems so that each
equation contains all the variables x, y, s, and
t;

e be able to put the information in an initial
tableau;

e be able to find the pivot and use it to form a
new tableau;

e be able to identify if a tableau satisfies the
optimality condition.

End Points — Core Knowledge

5b)

e be able to calculate the tension in a string or
spring when a system is held in equilibrium;

e be able to include EPE when using the work-
energy principle;

e know the conditions for conservation of
mechanical energy;

e be able to solve string/spring problems

involving work and energy (i.e. KE, GPE and
EPE).

Declarative/Procedural/Conceptual Knowledge
Declarative/Procedural/Conceptual Knowledge

Declarative/Procedural/Conceptual Knowledge

Declarative/Procedural/Conceptual Knowledge
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Assessment

Diagnostic questions during lessons
BSG assessments where available
End of unit assessments

Assessment

Diagnostic questions during lessons
BSG assessments where available
End of unit assessments

Assessment

Diagnostic questions during lessons
BSG assessments where available
End of unit assessments

Cross Curricular

Cross Curricular

Cross Curricular

Common misconceptions / Examiner report quotes

3b) Students should take care to provide their answers in
the required form and to the required accuracy. For
example, marks will be lost for a decimal approximation if
the question asks for an exact area.

Errors in integration are often caused by incorrect limits
or by substituting limits incorrectly. Marks are also lost
due to basic errors in expanding expressions and algebraic
manipulation.

4a) Emphasise the importance of presentation as poor
layout can lead to a student miscopying their own work
or making other errors and so achieving a lower score.

Students should take care to include only the terms
required and not extend beyond the limits given on the
summation sign.

Where an answer is given, it is essential to show all the
steps required to produce this answer; making leaps in
working can result in loss of marks.

4b) The general form of the series should be quoted
before an attempt is made to substitute derivatives.
Without it, method marks may not be awarded.

Common misconceptions / Examiner report quotes

9a) Students can be easily put off when things look
different, for example when inequalities are written
using percentages.

Weak algebra skills can cause difficulties when dealing
with inequalities.
Common mistakes include omitting the instruction to

maximise the objective, omitting non-negativity

constraints, trying to combine several conditions into
one inequality, wasting time by starting to solve the LP
problem.

For example,

3X+2y,, 20=3x+2y+s =20
2X+5Yy,, 35=2X+5y+s,=35
X+Yy..0=X+y-5,+t =5
where $,,5, are slack variables,

S; is a surplus variable and tl is an artificial variable.

Common misconceptions / Examiner report quotes

5b) The following quote relates to the first example
above:

The first part highlighted the difficulty many
candidates have in setting out a plausible proof,
especially when an inequality is involved. All too often
the tension in the string was correctly equated to the
frictional force, which was then incorrectly stated to
be equal to (rather than less than or equal to) mR. This
showed a poor understanding of friction forces.

1 . .
Once u = 3 had been obtained it was common to see

the required inequality appear. Sometimes an attempt
to explain the inequality was given, but only in rare
cases would this be satisfactory.

Most attempted the second part using the change in
energy, successfully equating elastic potential energy,
kinetic energy and work done against friction although
there were some sign errors in the equations.
However, many omitted the work done against
friction from their calculation, in spite of the attention
drawn to friction by completing the first part of the
question.

The following quote relates to the second example
above:
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9b) Mistakes which examiners have commented on
include:

“..selecting a negative pivot, with a consequent
negative ‘theta’ value, for their second pivot choice,
which is not acceptable. Students must remember
that negatives in the value column (apart from the P
row) are a certain sign that something has gone
wrong. Basic variables can never be negative at any
point in the algorithm.”

“..reversed inequalities and slack variables are
inappropriately introduced and then often
mishandled.

Most students were able to identify the first pivot and
then deal with the pivot row correctly, although some
forgot to change the basic variable. The row
operations were then usually correctly carried out, but
arithmetic errors often started to creep in at this
point.”

Itis also important that students remember to use the
context of the question when asked to define variables
in a tableau.

Students must be able to write down the equations
represented by a tableau.

Problems will be restricted to those with a maximum
of four variables (excluding slack variables), and four
constraints in addition to non-negativity constraints.

Many students did not recognise part (a) as a work-
energy problem and tried to find an acceleration
which they could use, ignoring the fact that the
acceleration was in fact variable; others mixed forces
and energy terms in their equation. This is a "show
that" question and so students must show every step
of their working.

Many of the legacy (M3) exam papers, in which this
topic was tested, include simple harmonic motion
which is not in this course.

Extra-Curricular

Preparation for the UK Senior Maths Challenge (all students)
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STEP , MAT and TMUA practice questions

Year 13 Further Maths
Spring Term 1

Students complete a baseline assessment which will allow staff to understand where there are gaps in their knowledge. Identified students will have additional
compulsory interventions targeting key prior knowledge and learning gaps from KS4. During the first two weeks of the term all students will be given an introductory
lesson to using the Active learn software to access their textbooks for classwork and extended learning.

Teacher 1

Teacher 2

Core Pure
Unit 5: Further calculus

Decision 1
Unit 9c: Linear programming (part 2) (Continued)

Further Mechanics 1
Unit 6: Elastic collisions in two dimensions

Precedes — (Done Before)

A level Mathematics — Pure content

8.2-8.8 Integration (Unit 4 Teacher 2 Autumn 2)

2.10 Partial fractions (Unit 1 Teacher 1
Autumn 1)

2.8 Inverse functions (Unit 6 Teacher 1

Spring 1)

3.3,3.4,8.2 Functions defined parametrically (Unit 9

Teacher 1 Autumn 2)

Precedes — (Done Before)

GCSE (9-1) in Mathematics at Higher Tier

A22 Solve linear inequalities; represent the
solution set using set notation and on a graph

Precedes — (Done Before)
Covered so far

e Momentum and impulse (Unit 1)

e Direct collisions, Newton’s (experimental) law
of restitution (Unit 3)

e Change in kinetic energy due to impact (Unit
3)

e Momentum and Impulse-momentum principle
in vector form (Unit 4)

e Change in kinetic energy due to impact (Unit
5)

AS Mathematics — Pure content

10.1-10.5 Work with i, j vectors, magnitude &
direction (Unit 5 Teacher 1 Autumn 2)

53,54 Trigonometric identities (Unit 7

Teacher 2 Spring 2)
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A level Mathematics — Pure content

5.5 Trigonometric identities (Unit 2
Teacher 1 Autumn 1 and Unit 9 Teacher 1 Autumn 2)

AS Further Mathematics — Core Pure content

6.3 Scalar product of vectors in 2-D (Unit
7 Teacher 1 Spring 2)*

* Note that, although an understanding of scalar
product is useful in problem solving, only vectors in
two dimensions are being considered and so other
techniques are possible.

Proceeds — (Do After)

Proceeds — (Do After)

Proceeds — (Do After)

Key Concepts
5a) Improper integrals
5b) Mean value of a function

5c) Integrate using partial fractions

Key Concepts

9c) Big-M and two-stage Simplex

Key Concepts

6a) Oblique impact of a smooth sphere with a fixed
surface Successive oblique impacts of a sphere with
smooth plane surfaces

End Points — Core Knowledge

5a)
e know how to deal with infinity as a limit of a
definite integral;
e be able to integrate functions across limits which
include values when the function is undefined i.e.
deal with discontinuous integrands.

End Points — Core Knowledge

9¢)

e know how to use slack and surplus variables;
e understand and be able to use artificial

variables;

e be able to use the two-stage simplex

algorithm;

End Points — Core Knowledge

6a)
e understand that during an impact the
impulse acts perpendicularly to the surface
through the centre of the sphere;

e be able to apply Newton’s (experimental) law
of restitution in the direction of the impulse;
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5h)

e understand and be able to evaluate the mean
value of a function.

5c¢)
e be able to integrate functions which can be split
into partial fractions up to denominators with
guadratic factors.

e be able to use the big-M method,;

e be able to relate the solution to the original
problem.

e appreciate that perpendicular to the impulse,
the velocity component does not change;

e understand and be able to calculate an angle
of deflection;

e be able to calculate the kinetic energy ‘lost’
in an impact;

e be able to work in speeds and angles or in
velocity vectors (i, j).

Declarative/Procedural/Conceptual Knowledge
Declarative/Procedural/Conceptual Knowledge

Declarative/Procedural/Conceptual Knowledge

Declarative/Procedural/Conceptual Knowledge

Assessment

Diagnostic questions during lessons
BSG assessments where available
End of unit assessments

Assessment

Diagnostic questions during lessons
BSG assessments where available
End of unit assessments

Assessment

Diagnostic questions during lessons
BSG assessments where available
End of unit assessments

Cross Curricular

Cross Curricular

Cross Curricular

Common misconceptions / Examiner report quotes

5a) Any problems posed should be considered carefully
before a problem solving strategy is determined. Simply
ignoring discontinuous integrands, for example, is
unlikely to be awarded many marks.

5b) The formula should always be quoted in full before an
attempt is made to substitute values. Without it, method
marks may not be awarded if an error is made.

5c) Consider partial fraction denominators carefully and
always divide out first if necessary.

Common misconceptions / Examiner report quotes

9c¢) Students may choose the wrong first pivot. This
always leads to a negative element appearing in the
last column. If the ratio test is correctly applied, this
problem is avoided.

It is important to remember both steps when
interpreting a final tableau: to identify the values of
the variables, and to say what this means in the given
context.

Problems will be restricted to those with a maximum
of four variables (excluding slack, surplus and artificial

Common misconceptions / Examiner report quotes

6a) Questions on this topic are often answered well,
though there is sometimes some confusion about the
angle of deflection and occasionally students will
apply the impact law parallel to the plane rather than
in the perpendicular direction.

When forming the equation for the impulse, students
must remember to take account of the change in
direction of the motion perpendicular to the plane due
to the impact.
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variables) and four constraints, in addition to any non-
negativity conditions.

Problems may be set in terms of speeds and angles or
in terms of vectors (i, j). The same principles are
involved in both approaches and more practice at
working in vectors will be available in the next sub-
unit.

Extra-Curricular

STEP , MAT and TMUA practice questions

Preparation for the UK Senior Maths Challenge (all students)

Year 13 Further Maths
Spring Term 2

Students complete a baseline assessment which will allow staff to understand where there are gaps in their knowledge. Identified students will have additional
compulsory interventions targeting key prior knowledge and learning gaps from KS4. During the first two weeks of the term all students will be given an introductory
lesson to using the Active learn software to access their textbooks for classwork and extended learning.

Teacher 1

Teacher 2

Core Pure
Unit 5: Further calculus (Continued)
Unit 6: Differential equations

Decision 1
Unit 10: Critical path analysis (part 2)

Further Mechanics 1
Unit 6: Elastic collisions in two dimensions
(Continued)

Precedes — (Done Before)

Precedes — (Done Before)

Precedes — (Done Before)

Covered so far

Unit 5 Covered so far
A level Mathematics — Pure content e Introduction to graph theory (Unit 1 Teacher 2 «  Momentum and impulse (Unit 1)
8.2-8.8 Integration (Unit 4 Teacher 2 Autumn 2) Autumn 1) e Direct collisions, Newton’s (experimental) law
2.11 Partial fractions (Unit 1 Teacher 1 of restitution (U’nit 3)

Autumn 1)

Ch in kineti duetoi t (Unit

2.8 Inverse functions (Unit 6 Teacher 1 * 3) ange in kinetic energy due to impact (Uni
Spring 1)
3.3,3.4,8.2 Functions defined parametrically (Unit 9
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Teacher 1 Autumn 2)

Unit 6

A level Mathematics — Pure content

7.1-76 Differentiation (Unit 3 Teacher 2
Autumm 1)

8.2-8.38 Integration (Unit 4 Teacher 2 Autumm 2)

e Momentum and Impulse-momentum principle
in vector form (Unit 4)

e Change in kinetic energy due to impact (Unit
5)

AS Mathematics — Pure content

10.2-10.5 Work with i, j vectors, magnitude &
direction (Unit 5 Teacher 1 Autumn 2)

5.3,5.4 Trigonometric identities (Unit 7
Teacher 2 Spring 2)

A level Mathematics — Pure content

5.5 Trigonometric identities (Unit 2
Teacher 1 Autumn 1 and Unit 9 Teacher 1 Autumn 2)

AS Further Mathematics — Core Pure content

6.4 Scalar product of vectors in 2-D (Unit
7 Teacher 1 Spring 2)*

* Note that, although an understanding of scalar
product is useful in problem solving, only vectors in
two dimensions are being considered and so other
techniques are possible.

Proceeds — (Do After)

Proceeds — (Do After)

Proceeds — (Do After)

Key Concepts

5d) Differentiate inverse trigonometric functions and
integrate using trigonometric substitutions

5e) Further volumes of revolutions

Key Concepts

10a) Resource histograms

Key Concepts

6a) Oblique impact of a smooth sphere with a fixed
surface Successive oblique impacts of a sphere with
smooth plane surfaces
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6a) Integrating factors to solve first order differential
equations

6b) Oblique impact of two smooth spheres of equal
radius

End Points — Core Knowledge

5d)

5e)

6a)

be able to differentiate inverse trigonometric
. 1
functions such as 3 arctan x?;

know how to integrate functions of the form

1
(a? — x?) "z and (a? + x?)~1 and be able to
choose trigonometric substitutions to integrate
associated functions.

be able to derive formulae for and calculate
volumes of revolution about both the x and y-
axes.

be able to find volumes of revolution for functions
given in parametric form.

be able to identify the form of first order
differential equations that can be solved by an
integrating factor and carry out the solution;

be able to find general and particular solutions of
differential equations of this form.

End Points — Core Knowledge

10a)

e be able to draw and
histograms;

inte rpret resource

e be able to level resource histograms.

End Points — Core Knowledge

6a)
e understand that during an impact the
impulse acts perpendicularly to the surface
through the centre of the sphere;

e be able to apply Newton’s (experimental) law
of restitution in the direction of the impulse;

e appreciate that perpendicular to the impulse,
the velocity component does not change;

e understand and be able to calculate an angle
of deflection;

e be able to calculate the kinetic energy ‘lost’
in an impact;

e be able to work in speeds and angles or in
velocity vectors (i, j).

6b)

e understand that, during a collision between
two smooth spheres, total momentum is
conserved and the impulse acts in the
direction of the line of centres;

e be able to apply Newton’s (experimental) law
of restitution in the direction of the line of
centres;
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e appreciate that perpendicular to the line of
centres, velocity components do not change;

e understand and be able to calculate an angle
of deflection;

e be able to calculate the kinetic energy ‘lost’ in
a collision;

e be able to work in speeds and angles or in
velocity vectors (i, j).

Declarative/Procedural/Conceptual Knowledge
Declarative/Procedural/Conceptual Knowledge

Declarative/Procedural/Conceptual Knowledge

Declarative/Procedural/Conceptual Knowledge

Assessment

Diagnostic questions during lessons
BSG assessments where available
End of unit assessments

Assessment

Diagnostic questions during lessons
BSG assessments where available
End of unit assessments

Assessment

Diagnostic questions during lessons
BSG assessments where available
End of unit assessments

Cross Curricular

Cross Curricular

Cross Curricular

Common misconceptions / Examiner report quotes

5d) Algebraic techniques involving radicals are very
important and are a common source of errors.

5e) ‘It was expected that students should at least quote
the general formula for volume and then substitute their
derivative. It is good practice to quote formulae before
substitution. When an error is made on substitution the
examiner needs to be sure that the correct formula is
being used before the method mark can be awarded’.

Students must know the formula for volume. ‘The
majority of candidates were able to apply volume formula
nfyz dx. A number of candidates, however, used

Common misconceptions / Examiner report quotes

10a) Students should be aware that a resource
histogram “builds” vertically up from the x-axis, so has
no ‘holes’ in the middle of it and also has no blocks
hanging out over gaps.

The number of workers required to complete each
activity of a project will be given.

Common misconceptions / Examiner report quotes

6a)Questions on this topic are often answered well,
though there is sometimes some confusion about the
angle of deflection and occasionally students will
apply the impact law parallel to the plane rather than
in the perpendicular direction.

When forming the equation for the impulse, students
must remember to take account of the change in
direction of the motion perpendicular to the plane due
to the impact.
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incorrect formulae such as 2r [ y2 dx or [ y2 dx or even
[ydx.

Students must be sure of the correct formula for volume
when the variables are given parametrically. ‘Some
rewrote the volume formula as nfyz dé@, with dx being

dx
7 do

gained little access to this question, and it was also
disappointing to see some students who attempted to

replaced by df. Those who did not apply nfyz

2
apply an incorrect nf(yg—:) de’.

6a) Interpreting what is required in examinations is crucial
here. Most mistakes occur when students do not realise
the form of the equation and do not deploy the correct
strategy for the initial method mark. Since the remaining
marks typically depended on this mark, students will lose
any marks available. It is wise to ask students to learn the
form so they can recognise it, especially when some initial
rearrangement is required.

Also you must emphasise that the constant of integration
is important and should not be forgotten!

Problems may be set in terms of speeds and angles or
in terms of vectors (i, j). The same principles are
involved in both approaches and more practice at
working in vectors will be available in the next sub-
unit.

6b) Again, this is a topic where students will benefit
from drawing clear diagrams showing the angles and
components of velocity.

Close attention should be given to the signs used as
this can be a cause of lost marks.

Finding the angle of deflection can prove challenging
for some students.

Only smooth surfaces and smooth (uniform) colliding
spheres of the same radius will be considered.

Extra-Curricular

Preparation for the UK Senior Maths Challenge (all students)

STEP , MAT and TMUA practice questions
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Year 13 Further Maths

Students complete a baseline assessment which will allow staff to understand where there are gaps in their knowledge. ldentified students will have additional
compulsory interventions targeting key prior knowledge and learning gaps from KS4. During the first two weeks of the term all students will be given an introductory
lesson to using the Active learn software to access their textbooks for classwork and extended learning.

Teacher 1

Teacher 2

Core Pure
Unit 6: Differential equations (Continued)

Decision 1
Unit 10: Critical path analysis (part 2) (Continued)

Further Mechanics 1
Unit 6: Elastic collisions in two dimensions
(Continued)

Precedes — (Done Before)

A level Mathematics — Pure content

7.1-76 Differentiation (Unit 3 Teacher 2
Autumm 1)
8.2-8.8 Integration (Unit 4 Teacher 2 Autumm 2)

Precedes — (Done Before)

e Introduction to graph theory (Unit 1 Teacher 2
Autumn 1)

Precedes — (Done Before)

Covered so far

e Momentum and impulse (Unit 1)

e Direct collisions, Newton’s (experimental) law
of restitution (Unit 3)

e Change in kinetic energy due to impact (Unit
3)

e  Momentum and Impulse-momentum principle
in vector form (Unit 4)

e Change in kinetic energy due to impact (Unit
5)

AS Mathematics — Pure content

10.3-10.5 Work with i, j vectors, magnitude &
direction (Unit 5 Teacher 1 Autumn 2)

53,54 Trigonometric identities (Unit 7

Teacher 2 Spring 2)

153




A level Mathematics — Pure content

5.5 Trigonometric identities (Unit 2
Teacher 1 Autumn 1 and Unit 9 Teacher 1 Autumn 2)

AS Further Mathematics — Core Pure content

6.5 Scalar product of vectors in 2-D (Unit

7 Teacher 1 Spring 2)*

* Note that, although an understanding of scalar
product is useful in problem solving, only vectors in
two dimensions are being considered and so other
techniques are possible.

Proceeds — (Do After)

Proceeds — (Do After)

Proceeds — (Do After)

Key Concepts

6b) Second order differential equations of the form y” +
ay' + by = f(x)

6¢) Modelling

Key Concepts

10b) Scheduling

Key Concepts

6b) Oblique impact of two smooth spheres of equal
radius

End Points — Core Knowledge

6b)

° be able to solve second order differential
equations of the form y” + ay’ + by = f(x) where f(x) is a
polynomial, exponential or trigonometric function;

° be able to find general and particular solutions of
second order differential equations of this form.

End Points — Core Knowledge

10b)

e be able to construct a scheduling diagram;

e be able to interpret and modify schedules to
meet requirements.

End Points — Core Knowledge

6b)
6b)

e understand that, during a collision between
two smooth spheres, total momentum is
conserved and the impulse acts in the
direction of the line of centres;
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6¢)

e be able to use differential equations in modelling
in kinematics and in other contexts;

e be able to solve the equation for simple
harmonic motion ¥ = —w?x and relate the
solution to the motion;

e be able to model damped oscillations using
second order differential equations and
interpret their solutions.

e be able to apply Newton’s (experimental) law
of restitution in the direction of the line of
centres;

e appreciate that perpendicular to the line of
centres, velocity components do not change;

e understand and be able to calculate an angle
of deflection;

e be able to calculate the kinetic energy ‘lost’ in
a collision;

e be able to work in speeds and angles or in
velocity vectors (i, j).

Declarative/Procedural/Conceptual Knowledge
Declarative/Procedural/Conceptual Knowledge

Declarative/Procedural/Conceptual Knowledge

Declarative/Procedural/Conceptual Knowledge

Assessment

Diagnostic questions during lessons
BSG assessments where available
End of unit assessments

Assessment

Diagnostic questions during lessons
BSG assessments where available
End of unit assessments

Assessment

Diagnostic questions during lessons
BSG assessments where available
End of unit assessments

Cross Curricular

Cross Curricular

Cross Curricular

Common misconceptions / Examiner report quotes

6b) Getting their variables mixed up in the
complementary function is common as is the wrong sign
on the power of e. The correct standard form of the
particular integral and completing the necessary
calculations to find the coefficients is usually well done.
However, a common error in some examples is to then to
ascribe them to the wrong trigonometric term.

6¢) To avoid misinterpretations of the physical context,
the importance of a diagram cannot be underestimated.

Common misconceptions / Examiner report quotes

6b) Students may have difficulties explaining results
and conclusions (such as why the number of workers
needed is X) convincingly. Arguments need to be
specific and state correct details.

Common errors include not using their cascade charts
as directed, offering vague arguments, errors in
duration and precedence, and confusing Gantt and
scheduling diagrams.

Common misconceptions / Examiner report quotes

6b) Again, this is a topic where students will benefit
from drawing clear diagrams showing the angles and
components of velocity.

Close attention should be given to the signs used as
this can be a cause of lost marks.

Finding the angle of deflection can prove challenging
for some students.
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will be successful.

The more contexts that are encountered, the more it is
likely that the interpretation of the context and solution

After completing a scheduling diagram, it is worth
checking that all the dependency conditions for the

activities are satisfied.

Only smooth surfaces and smooth (uniform) colliding

spheres of the same radius will be considered.

Extra-Curricular

STEP , MAT and TMUA practice questions

Preparation for the UK Senior Maths Challenge (all students)

Year 13 Further Maths

Students complete a baseline assessment which will allow staff to understand where there are gaps in their knowledge. Identified students will have additional
compulsory interventions targeting key prior knowledge and learning gaps from KS4. During the first two weeks of the term all students will be given an introductory
lesson to using the Active learn software to access their textbooks for classwork and extended learning.

Teacher 1

Teacher 2

Core Pure
Exam Revision
And External Exams

Decision 1
Exam Revision
And External Exams

Further Mechanics 1
Exam Revision
And External Exams

Precedes — (Done Before)

Precedes — (Done Before)

Precedes — (Done Before)

Proceeds — (Do After)

Proceeds — (Do After)

Proceeds — (Do After)

Key Concepts

Key Concepts

Key Concepts

End Points — Core Knowledge

End Points — Core Knowledge

End Points — Core Knowledge

Declarative/Procedural/Conceptual Knowledge
Declarative/Procedural/Conceptual Knowledge

Declarative/Procedural/Conceptual Knowledge

Declarative/Procedural/Conceptual Knowledge
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Assessment

Diagnostic questions during lessons
BSG assessments where available
End of unit assessments

Assessment

Diagnostic questions during lessons
BSG assessments where available
End of unit assessments

Assessment

Diagnostic questions during lessons
BSG assessments where available
End of unit assessments

Cross Curricular

Cross Curricular

Cross Curricular

Common misconceptions / Examiner report quotes

Common misconceptions / Examiner report quotes

Common misconceptions / Examiner report quotes

Extra-Curricular

Preparation for the UK Senior Maths Challenge (all students)

STEP , MAT and TMUA practice questions
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