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* |dentify 3D shapes, draw their nets, find their volume (inc. cuboid, prism,

composite solids)
+To-enRcompass:
7 ling signif . | astimati

Carried over from year 8 temp for 2020/21 & 21/22

Suggestions for further depth:

The areas of the faces of a cuboid are 3,12 and 25 cm?.




(HA only) Menu

e Circumference and area of a circle (may stop at this for LA students)
* Volume of cylinder, cone
* Jo-encommpass:

; ling signif . | astiraat

Carried over from year 8 temp for 2020/21 & 21/22

Suggestions for further depth:

Which is a better fit, a square peg in a round hole or a round peg in a square hole?



with integers Menu

Working

I = a0 - ] i = - =
What your students need to know

Pupils should be confident with the items in the chapter's ‘Before vou start...” section. Specifically:
» The meanings of the words sum, quotient, product and difference.

» To be able to use formal and informal methods and algorithms, both mental and written, for the four operations of

arithmetic.
« Tounderstand the distributive law.

» To know that multiplication and addition are commutative.

» To know that addition and subtraction, and multiplication and division, are inverse operations.

s v pewrs B e e P —
B= INiCL (u R
L = PP LLEE 1

ICCAMS
Consider LP12, LP15

Foundation

Section 1

» Toidentify the correct operations required and use
written calculations to solve worded problems.

» To calculate with all four cperations of arithmetic using
positive and negative numbers.

Section 2

« To apply the hierarchy of operations to accurately work
out calculations involving two or more operations.

Section 3

« Toidentify and write the inverses for operations and
apply these to check the results of calculations and
develop the skills required to solve equations.

Vocabulan,

Higher
Section 1

« Toidentify the correct operations required and use
written calculations to solve worded problems.

« To calculate with all four operations of arithmetic
using positive and negative numbers.

Section 2

« To apply the hierarchy of operations to accurately
work out calculations involving two or more
operations.

Section 3

« Toidentify and write the inverses for operations and
apply these to check the results of calculations and
develop the skills required to solve equations.

« Integers, directed numbers



Collecting, interpreting and Representing Y~
LYot dents need tc

» How to divide (360) by a given number and then multiply, possibly rounding the result.

» How to draw a circle using a pair of compasses.

» How to accurately measure angles.

« How to draw axes, including choosing appropriate scales.

« (Higher only) How to use inequality notation for class intervals.

Foundation Higher

« To be able to infer properties of populations or « To be able to infer properties of populations or
distributions frem a sample, whilst knowing the distributions from a sample, whilst knowing the
limitations of sampling. limitations of sampling.

« To be able to interpret and construct tables, charts and « To be able to interpret and construct tables, charts
diagrams, including frequency tables, bar charts, pie and diagrams, including frequency tables, bar
charts and pictograms for categorical data, vertical line charts, pie charts and pictograms for categorical
charts for ungrouped discrete numerical data, tables data, vertical line charts for ungrouped discrete
and line graphs for time series data and know their numerical data, tables and line graphs for time
appropriate use. series data, histograms and cumulative frequency

diagrams for continuous data and know their
appropriate use.

Vocabular

» Population, sample, representative sample, discrete data, categorical data, continuous data.

» (Higher only) Class intervals, cumulative frequency, grouped data, histogram.



Analysing Data
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How to use their calculator accurately to perform calculations, especially how to divide using brackets for the

dividend (numerator) or the fraction key.

How to find the mean, median, mede and range of a set of data.

How to plot coordinates on a set of axes.

How to decide whether a gradient is positive or negative.

(Higher only) How to construct cumulative frequency diagrams.

PR [ - - R . B
Additional useful prior knowledge

Inequality notation for class intervals.

BE
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Foundation
Section 1

Calculate summary statistics from raw and grouped
data.

Compare two or more sets of data.

Section 2

|dentify why a graph may be misleading.

Section 3

Construct scatter diagrams.
Describe correlation.
Draw a line of best fit.

|dentify outliers.

ocabulary

Higher
Section 1

» Calculate summary statistics from raw and grouped
data.

« Compare two or more sets of data.

« Estimate quartiles from a cumulative frequency
diagram.

Section 2

« Identify why a graph may be misleading.

Section 3

« Construct scatter diagrams.

» Describe correlation.

« Draw a line of best fit.

«  |dentify outliers.

Bivariate data, correlation, dependent variable, outlier,




Propert|es of Integers
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» Listing the factors and multiples of a number.
» Recognising square, cube and prime numbers.

» Expressing a number as a product of its prime factors.

» (Higher only) Writing a series of numbers that have been multiplied together in index form.

Foundation
Section 1
» Torecall and understand key definitions.

» To consolidate understanding of basic place value.

Section 2

» To apply their knowledge of factors and primes to
express a number as a product of its prime factors.

« To simplify a collection of numbers that have been
multiplied together by writing them in index form.

Section 3

» To use the ‘listing method’ to find the highest common
factor and lowest common multiple of a set of numbers.

» Touse a prime factor tree to find the highest common
factor and lowest common multiple of a set of numbers.

Vocabulary

Higher
Section 1
« Torecall and understand key definitions.

» To consclidate their understanding of basic place
value.

Section 2

» To apply their knowledge of factors and primes to
express a number as a product of its prime factors.

» To simplify a collection of numbers that have been
multiplied together by writing them in index form.

Section 3
» To use the ‘listing method’ to find the highest

common factor and lowest common multiple of a
set of numbers.

» Touse a prime factor tree to find the highest
common factor and lowest common multiple of a
set of numbers.

« Consecutive, prime factor, whole number

Menu




Workmg with fractions
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Menu

» The meanings of the words: denominator, numerator, common denominator, multiple, factor, equivalent and

reciprocal.

» To be able to use formal and informal metheds, and algorithms, both mental and written, for the four operations.

+ To be able to find the LCM and HCF of a set of numbers.

» To know and be able to apply the laws of operations (BIDMAS).

+ To know that ‘of' refers to the operation ‘multiply’

S L —
—_ { INCK [=h=
==Lk = L ——

ICCAMS
Consider 9

Foundation
Section 1

« To apply knowledge of factors and multiples to simplify
fractions and identify equivalent fractions.

Section 2
+ To apply the four operations to fractions

» To apply knowledge of completing the four cperaticns
with fractions to solve problems.

Section 3
+ To calculate fractions of amounts

« To express one number as a fraction of another.

Vocabulary

Higher
Section 1
« To apply knowledge of factors and multiples to

simplify fractions and identify equivalent fractions.

» To apply and explain an algorithm teo find the
median fraction.

Section 2
« To apply the four operations to fractions .

» To apply knowledge of completing the four
operations with fractions to solve problems.

Section 3
+ To calculate fractions of amounts.

« To express one number as a fraction of another.

« Commaon denominator, numerator, reciprocal.




Workmg W|t__h decimals
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Menu

» A concrete understanding of place value.
«  How to multiply and divide by powers of 10.

» How to compare decimals and arrange them in order of size.

+ The fractional equivalents of common decimals.

«  How to use formal or informal methods to divide numbers that lead to decimals.

» How to round numbers to various significant figures or decimal places.

A A4 - ~F S — S S |
Additional useful prior knowledge

» How to compare and order integers.
» How to complete the four rules with integers.
« Be able to work confidently with place value.

« Know the fractional equivalents of some decimals.

edrnin UTCOomes

Foundation
Section 1

» To apply knowledge of place value to convert decimals
to fractions and order fractions.

Section 2
» To apply knowledge of rounding to estimate
calculations that involve decimals.

+ To be able to add, subtract multiply and divide
decimals.

« Touse a calculator to complete more complicated
calculations that involve decimals.

Higher
Section 1

» To apply knowledge of place value to convert
decimals to fractions and order fractions.

Section 2

» To be able to add, subtract multiply and divide
decimals.

+ Touse acalculator to complete more complicated
calculations that involve decimals.

+ To be able to add, subtract, multiply and divide
decimals without using a calculator.

Section 3

» To convert recurring decimals to fractions.




Basic Algebra

How to add, subtract, multiply and divide directed numbers.
+  What a power is and does, for example squaring and cubing.

+ (Higher only) Laws of indices.

+ (Higher only) Addition, subtraction, multiplication and division of fraction__

Menu

How the laws of commutativity, associativity and distributivity apply to numerical operations, for example that
addition is commutative but that subtraction isn't so whilst 2 + 5 =5+ 3 the same does not hold for subtraction.
The language of these laws is used in the chapter and whilst it would be beneficial for students to know the formal
language of these laws, understanding what they mean for each cperation will be enough for foundation students.

Foundation
Section 1

« Interpret and work with algebraic notation including
an understanding of correct, formal language and
notation.

» Form algebraic expressions from worded instructions
and geometric problems.

» Substitute to evaluate algebraic expressions for a given
value.

Section 2

» Simplify algebraic expressions by collecting like terms.

« Simplify products and quotients.

Section 3
« Expand the product of a single term and binomial.
Section 4

« Factorise out common factors and recognise that the
HCF must be factored out for an expression to be fully
factorised.

Section 5

» Form expressions from word problems and use algebra
to solve problems in different contexts including
number problems.

vocabular

Higher
Section 1

+ |Interpret and work with algebraic notation including
an understanding of correct, formal language and
notation.

«  Simplify products and quotients and apply the index
laws to simplify.

» Form algebraic expressions from worded
instructions and geometric problems.

Section 2

» Simplify algebraic expressions by collecting like
terms.

«  Simplify products and quotients.

Section 3

+ Expand the product of a single term and binomial.

Section 4

+ Factorise out common factors and recognise that
the HCF must be factored out for an expression to be
fully factorised.

Section 5

« Form expressions from word problems and use
algebra to solve problems in different contexts
including number problems.

ICCAMS

Consider

LP4,

LP3 and LP13 (harder
version of LP3 with
substitution),
LP12,

LP14,

Lesson 19A,
Lesson 21A
(extension of 4B)

» Variable, expression, term, expanding
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Propert|es of Polygons and 3D objects

» Use correct geometrical terms to talk about lines, angles and shapes.
» How to identify 20 and 3D objects.

+ Be able to describe the symmetrical properties of various polygons.

» Be able to classify and identify triangles and quadrilaterals.

P ealls ’eomes

Foundation

Section 1

» Know the names and features of common polygons and
polyhedra.

« Know how to describe and label common features
(congruent, parallel, etc.) of plane figures.

Section 2

« |dentify and describe line and rotational symmetry in
plane figures.

Section 3

« Know and use properties of triangles, including their
interior angle sum.

Section 4

» Know and use properties of quadrilaterals, including
their interior angle sum.

Section 5
«  Know and use properties of 3D solids.

Vocabulan,

Higher

Section 1

» Know the names and features of common polygons
and polyhedra.

« Know how to describe and label common features
(congruent, parallel, etc.) of plane figures.

Section 2

« |dentify and describe line and rotational symmetry
in plane figures.

Section 3

« Know and use properties of triangles, including their
interior angle sum.

Section 4

» Know and use properties of quadrilaterals, including
theirinterior angle sum.

Section 5
«  Know and use properties of 30 solids.

« Plane shape, polygon, regular polygon, irregular polygon, pelyhedron, reflection, line of symmetry, rotational

symmetry, adjacent, bisect, congruent, equidistant



Angles

What your students need to know

+ The sum of the interior angles in a triangle.

+ MNotation conventions for labelling angles and lines; including naming a line, for example DE, and an angle, for

example £FED.
+ Properties of shapes.

«  Ability to use basic arithmetic to find complements to 180 and 360 degrees.

+  (Foundation only) How to form and solve linear equations with the unknown on one side of the equation.

+ [Higher only) How to form and solve linear equations where the unknown is on beth sides of the equation.

Additional useful prior knowledge

» How to measure an angle using a protractor.

+ What a variable is and how it can be used to form a formula.

For Both Tiers
Extend to Pythagoras

For Higher Tier
Extend to problems
involving SOCAHTOA

Menu

Foundation
Section 1
» Recall knowledge of basic angle facts including:

vertically opposite angles, angles on a line and arcund
a point.

= Application of basic and parallel angle facts to find the
size of angles in various scenarios.

Section 2

» Recall knowledge of parallel line angle facts including;:

alternate angles, co-interier angles and correspending
angles.

« Application of basic and parallel angle facts to find the
size of angles in various scenarios.

Section 3

« Understand a proof for the sum of the interior angles of
atriangle being 180 degrees.

« Understand a proof for the exterior angle of a triangle
being equal to the sum of the opposite interior angles.

Section 4
» Calculate the sum of the interior angles of any polygon.

» Calculate the size of a single interior angle of a regular
polygon.

« Calculate the size of a single extericr angle of a regular
polygon.

Higher
Section 1
+ Recall knowledge of basic angle facts including:

vertically opposite angles, angles on a line and
around a point.

« Application of basic and parallel angle facts to find
the size of angles in various scenarios.

Section 2
» Recall knowledge of parallel line angle facts

including: alternate angles, co-interior angles and
corresponding angles.

« Application of basic and parallel angle facts to find
the size of angles in various scenarios.

Section 3
+ Understand a proof for the sum of the interior angles
of a triangle being 180 degrees.

+ Understand a proof for the exterior angle of a
triangle being equal to the sum of the cpposite
interior angles.

Section 4

+ Calculate the sum of the interior angles of any
polygon.

+ Calculate the size of a single interior angle of a
regular polygon.

+ Calculate the size of a single exterior angle of a
regular polygon.



Perimeter

What your students need to know

= Properties of shapes.

+ Properties and labels assoclated with circles.

« How to convert metric units.

+ How to form algebralc expressions and formulae from geometric problams.
» How to change the subject of a formula.

« Simplifying by collecting like terms.

« Angles around a polnt sum to 360 degrees.

- How toround to a glven or appropriate accuracy.

Additional useful prior knowledge

« Using formula for average speaed.
« Simplifying and expanding single brackets.
+ (Hlgher) Knowledge of averages and compound percentages.

Learning outcomes

Foundation and Higher

Section 1

» Calculate the perimeter of a given simple shape, Including using properties of triangles, quadrilaterals and regular
polygons.

« Understand that the penmeter of a shape Is Its boundary and what a boundary Is for a composite shape where a
smaller shape has been removed from the centre of a larger shapa.

« Calculate the perimeter of composite shapes.

» Form expresslons and equations for the perimeter of a glven shape and solve thelr equations to find unknown
lengths.

Section 2

«  Know and use a formula (elther C = w0 or C = 27r) for the croumference of a circle to find the value of one varable
given any other, for example D given C.

« How find the arc length of a given sactor and hence the perimater of this shapa.

Section 3

« Use known perimeter formulae from section 1 and 2 to solve contaxtual problems.

! - -
Viocabulary

«  Perimeater

Menu

For Both Tiers
Extend to Pythagoras

For Higher Tier
Extend to problems
involving SOCAHTOA



Area

What your students need to know

=

=

-

Ad

Properties and definitions of palygons, particularly triangles and quadrilaterals.

Properties of circles.

Convert metric units of length.

Convert metric units of area.

Substitute Into algebralc formulae and expressions.

solve Inear and quadratic equations fermed from area formulae to calculate the value of the unknown (and

recognise that where lengths of shapes are Involved the value of the unknown must be positive).

[Higher only) Simplify algebralc expressions Including expanding the products of binomials and cancelling common

factors In fractions.

[Higher only) Knowledge and use of Pythagoms' theorem to find the length of the hypotenuse.

ditional useful prior knowledge

Menu

=

=

=

Know that finding the square oot gives the Initial value that had been squared.
Rearrange a formula to change the subject some students prefer this option to substitution followed by solving,

particularly whera there Is a repetition In the calculation).

ICCAMS
Consider LP2

Know that multiplication Is commutative and hence products can be calculated In any order (area of a triangle)
but that laws of distributivity must be held and hence the sum of the two parallel skdes must be found first when

calculating the area of a trapezium.

Appreciate that dividing by a value Is the same as multiplying by the reciprocal of the value for example multiplying

by a half Is equal to dividing by 2.
Calculate fractions of amounts.
How to calculate the perimeter of a shape.

Know and use formula for circumference of a drcle.

For Both Tiers
Extend to Pythagoras

For Higher Tier
Extend to problems
involving SOCAHTOA

Learning outcomes
Foundation Higher
Section 1 Section 1

+ Know and use the formulae for calculating the area of
rectangles, triangles, parallelograms and trapeziums.

+ Identify how composite shapes have been formed using
these four shapes and use the formulae to calculate the
total area of the composlte shape.

Section 2

» Know and use the formula for calculating the area of a
circle.

» Adapt this formula to find the area of a sector given
the angle formed at the centre between the radil using
fractions of the whole.

Saection 3

« Split composite shapes Into the sum of known shapes
from sections 1and 2.

+ Recognise that the area of some composite shapes
can be found by subtracting known areas from a larger
shape.

+ Know and use the formulae for calculating the
ared of rectangles, triangles, parallelograms and
trapezlums.

« Identlfy how composite shapes have been formed

using these four shapes and use the formulae to
calculate the total area of the composite shape.

» Form algebralc expressions for the area of a shape
ghven expressions for lengths of the shape.

Section 2

» Know and use the formula for calculating the area of
acircle.

»  Adapt this formula to find the area of a sector given
the angle formed at the centre between the radil
using fractions of the whole.

Section 3

« Split composite shapes Into the sum of known
shapes from sectlons 1 and 2.

+ Recognise that the area of some composite shapes
can be found by subtracting known areas from a
larger shape.



Rounding and estimation

What your students need to know

Menu

= Have a strong understanding of place value.

» Be confident with using decimals, particularly involving division.

« Baeable to make estimates for calculations to decide If a solutkon 1s reasonable.

» To hawve an understanding of Inequality notation (in order to halp understanding of bounds).

Learning cutcomes
Foundation Higher
Section 1 Section 1

= To be able to round to the nearest positive Integer
power of ten and apply this to some real-life examples.

« Toround values to a specified number of decimal
places.

» Toround values to a specified number of significant
flgures.

= Totruncate values and understand when this Is usaful
to apply In contaxt.

Section 2

« Toapply the abllity to round to one significant
flgure In order to estimate answers to more complex
calculations without using a calculator.

Section 3

« TouseInegualltles and Identify the lower and upper

bounds for measurements and use thase within
calculations to find maximum and minimum solutlons.

i -
Vocabulary

» To beable toround to the nearest positive Integer
power of ten and apply this to some real-life

axamples.

= Toround values to a specified number of decimal
places.

» Toround values to a specified number of significant
figures.

« Totruncate values and understand when this|s
useful to apply In context.

Section 2

« Toapply the abllity to round to one significant
figure In order to estimate answers to more complex
calculations without using a calculator.

Section 3

= Touse Inegqualltles and Ident!fy the lower and
upper bounds for measurements and use these
within calculztions to find maximum and minimum
solutions.

« Calculate the upper and lower bounds of 3
calculation {for discrete and continuous quantities).

» Rounding, degree of accuracy, significant flgure, round to significant figures, truncation, estimate, lower bound,

upper bound, error Interval

« (Hlgher only) discrete values, continuous values, supplementary angles




Percentages

What your students need to know

Menu

« How to multiply and divide by powers of 10.
» How to express a fraction in its simplest form.

» How to express a percentage as a decimal.

|ICCAMS
Consider LP16

| earning outcomes
Foundation Higher
Section 1 Section 1

« To be able to convert between fractions, decimals and

percentages.

Section 2

« To use fractions, multipliers or calculators to calculate
percentages of amounts.

» To be able to express a quantity as a percentage of
another.

Section 3

» To calculate percentage increase or decrease.

» To calculate the original amount given an increase or
decrease.

« To be able to convert between fractions, decimals
and percentages.

Section 2

« To use fractions, multipliers or calculators to
calculate percentages of amounts.

« To be able to express a quantity as a percentage of
another.

Section 3

« To calculate the original amount given an increase
or decrease.

« To calculate percentage increase or decrease.



Powers and roots

What your students need to know

Menu

+ How to add and subtract integers mentally.

+ How to find the squares, square roots, cubes and cube roots of numbers.

+ How to find the reciprocal of a number.
+ How to use the power, root and reciprocal buttons on a calculator.

+ The difference between the words ‘evaluate’ and ‘simplify".

Learning outcomes

Foundation
Section 1

+ Towrite a series of numbers multiplied together in
index form.

+ To write an exponent on a calculator.

+ Tounderstand zero and negative indices.
Section 2

+ To apply the laws of indices for multiplying and
dividing, and for powers of indices.

Section 3

+ To calculate roots of a number fraction.

+ To solve problems involving powers and roots.

[ P -
viLH.a .-'I.Il-\.-"l Y

Higher

Section 1

+ To write a series of numbers multiplied together in
index form.

+ To write an exponent on a calculator.

+ Tounderstand zero and negative indices.

Section 2

+ To work with fractional indices and understand the
link to surds.

+ To apply the laws of indices for multiplying and
dividing, and for powers of indices.

Section 3

+ To estimate powers and roots of a number.

+ To solve problems involving powers and roots.

+ Index, index notation



Standard Form Menu

What your students need to know

« How to multiply and divide by powers of ten, applying thelr understanding of place value.
« How to use the four arithmetic operations to caloulate efficlently with decimals.

» How to round to a given number of significant flgures.

« That multiplication and division are commutative.

» How to use the Index |aws when multiplylng and dividing.

Learning outcomes

Foundation Higher

Section 1 Section 1

« To apply understanding of multiplying and dividing by = To apply understanding of multiplying and dividing
powers of ten to convert numbers to and from standard by powers of ten to convert numbers to and from
form. standard form.

Section 2 Section 2

« Towuse a sclentific calculator efficiently for standard « Towuse a sclentific calculator efficlently for standard
form calculations. form calculations.

Section 3 Section 3

« Toapply the laws of Indices to multiply and divide « Toapply the Laws of Indices to multiply and divide
numbers In standard form without the use of a numbers In standard form without the use of a
calculator. calculator.

« To apply understanding of place value, and previously » To apply understanding of place value, and
learned converslon between standard form and previously leamed conversion between standard
ordinary numbsers, to 2dd and subtract numbers In form and ordinary numbers, to add and subtract
standard form. numbers In standard form.

» Tosolve problems, Including contextualised ones,
Invalving standard form.

L - -
Vocabulary

« Placevalue, Indices, standard form



Further Algebra

What your students need to know

Menu

+ How to simplify expressions by collecting like terms including those with different powers.

+ How to simplify products of expressions.

Additional useful prior knowledge

(Higher only) How to find the HCF of one or more expressions.

(Higher only) How to simplify fractions by cancelling common factors.

+ Area formulae.
+ (Higher only) Volume formulae.

+ Pythagoras’ theorem.

Learn ng outcomes

Foundation

Section 1

+ Know what a quadratic expression is.

+ Expand the product of two binomials.

Section 2

+ Factorise expressions in the form x* + bx + c.
Section 3

+ Form algebraic expressions to solve problems.

Vocabulary

Higher
Section 1
+ Know what a quadratic expression is.

+ Expand the product of two binomials.
Section 2

+ Factorise expressions in the form ax® + bx +c.
Section 3

+  Simplify and manipulate algebraic fractions.
Section 4

+ Form algebraic expressions to solve problems.

+ Binomial, binomial preduct, quadratic expression, trinomial, perfect square, coefficient, constant.




Equations

‘ Menu

what your students need to know Additional useful pricr knowledge

»  Use varables correctly to form algebraic expressions. »  Angle Bacts inclsding sume of angles in polygons.
» [Foundation enly) How to factorse quadratics in the fomn: 5 + b+ «  Properties of shapes.

» [Higher anly} How to factonse quadmatics in the form: ax® + bar+ c. « Area and perimeser formulae.

» [Higher only} How to simplify fractiors by cancelling common factors. - Spesd, distance, time formulae.

v Inwerse operations.

How to graph linear functicns.
How to graph guadratic functions.

Foundation
students will not
have done
expanding or
factorising double
brackets [further
algebra Ch16]

ICCAMS
Consider LP18 and
Lesson 21B

L aaming cutcomes

Foundaticn

» Ability to form equations from a vanety of problems
including geometric sceranos.

Section 1

»  Sobee linear equations.

»  Understand identities are eguations in which thereare
infinite solutions 2= they are true for all values xcan
take.

Section 2
»  Form and sobee guadratic equations.

»  Understand that different types of squations. have a
different possible number of solutions.

Section 3
»  Sobee linear simultansous equations.

Section 4
» Howw to read and interpret graphs invanous oorbects.
»  Howw to use graphes to approximate solubons.

Higher

o Ahility o form equaticns from a wariety of problems
including geometric soenanos.

Section 1

»  Sohes linear equations.

v Understand identities are equations in which then

are infinite soluticns as they are true for all valees x
can take.

Section 1

»  Form and sohes quadratic equations.

v Understand that differsnt types of equations hewe a
different possible number of solutions.

Section 2

o Sohes linear simoltaneows squations.

v Sohee linear and quesdratic simultanecus equatiors.
Section 4

»  How to resd and interpret graphs in vanows
conbexts,

»  How to use graphs to approasimate solutions

Section 5
o Us=eiterative methods to approkimate solutions.

Section &
»  Using equations and graphs to sohwe problems.



Functions and sequences

What your students need to know

Menu

+ Recall of multiplication tables
+ Recognition of square and cube numbers

+ An ability to spot numerical patterns

+ An ability to substitute into formulae, particularly with negative numbers

Learning outcomes
Foundation Higher
Section 1 Section 1

+ To generate terms of a sequence from a term-to-term
rule.

Section 2

+ To generate terms of a sequence from a position-to-
term rule and find the nth term of linear sequences.

Section 3

+ To generate terms of a sequence from a function.
Section 4

+ To identify special sequences.

« To generate terms of a sequence from a term-to-
term rule.

Section 2

« To generate terms of a sequence from a position-to-
term rule and find the nth term of linear sequences.

Section 3

« To generate terms of a sequence from a function.
Section 4

« To identify special sequences.

« Tofind the nth term of quadratic sequences.

S And...

+ Sequence, term, consecutive terms, first difference, term-tgAerm rule, arithmetic sequence, geometric sequence,

position-to-term rule, function

I (Higher only) Composite function, inverse function I




Buffer Week 1

* This week could be used for the following;
 WTM for targeted students
* Revise Pythagoras

Menu




BaS|c Prob_ab|||ty

II— 5 Neaed |t"

-r....-\.

«  How to calculate confidently with fractions, decimals and percentages.

+ How to convert between fractions, decimals and percentages.

L LML =

Foundation
Section 1
« Understand and use the vocabulary of probability.

« Express probabilities as a number between 0
(impossible) and 1 (certain), either as a decimal,
fraction or percentage.

Section 2

+ Understand that outcomes are equally likely if there is
the same chance of each outcome occurring.

« Calculate the theoretical probability of a desired
outcome.

« Calculate the probability of an event not happening.

Section 3
+ Relate relative frequency to theoretical probability.

+ Represent and analyse outcomes of probability
experiments,

+ Use tables and frequency trees to organise outcomes.
Section 4

+ Calculate probabilities in different contests.

Vocabulary

Higher

Section 1

« Understand and use the vocabulary of probability.
+ Express prababilities as a number between 0

(impossible) and 1 (certain), either as a decimal,
fraction or percentage.

+ Relate relative frequency to theaoretical probability.

+ Represent and analyse outcomes of probability
experiments.

Section 2

+ Calculate the probability of an event net happening.

+ Understand that the probabilities of mutually
exclusive events sum to 1.

= Usetables and frequency trees to organise
outcomes, understanding that a frequency treeis
not the same as a probability tree.

Section 3

+ Calculate probabilities in different contexts.

« Ewvent, outcome, equally likely, random, mutually exclusive.

And Further Probability

Menu

chapter at the same

time




Further Probability

What your students need to know

Menu

« How to carry out the basic operations on fractions and decimals.

« Methods of multiplication, including larger numbers.

« Basic probability.

« Terminology of probability, especially events, outcomes, etc.

Learning outcomes
Foundation Higher
Section 1 Section 1

« Construct and use representations (tables, tree
diagrams and Venn diagrams).

« Use the language and notation of basic set theory.

Section 2

+ Use the addition rule, including an understanding of
mutually exclusive events.

« Use the multiplication rule, including an understanding
of independent events.

Vocabulary

« Construct and use representations (tables, tree
diagrams and Venn diagrams).

+ Usethe language and notation of basic set theory.

Section 2

+ Calculate numbers of possible outcomes using the
product rule for counting.

+ Use the addition rule, including an understanding of
mutually exclusive events.

+ Use the multiplication rule, including an
understanding of independent events.
Section 3

+ Use methods of conditional probability, including
questions phrased in the form ‘given that.

« Combined events, sample space, independent events, dependent events.




3D Objects Menu

What your students need to know

« How to identify common 3D objects.
« Basic properties of polygons and common 3D objects.

« How to accurately construct lines and angles using ruler and compasses.

Additional useful prior knowledge

« Know how to calculate interior angles in polygons.

Learning outcomes

Foundation Higher

Section 1 Section 1

« Apply what you already know about the properties of « Apply what you already know about the properties
3D objects. of 3D objects.

Section 1and 2 Section 1 and 2

«  Work with 2D representations of 3D objects. «  Work with 2D representations of 3D objects.

Section 3 Section 3

« Construct and interpret plans and elevations of 3D « Construct and interpret plans and elevations of 3D
objects. objects.

Vocabulary

« Isometric grid, plan view, elevation view.



Units and measure

ur students nee

d J'l"""l

Additional useful p

or knowledge

Menu

How to multiply and divide by powers of 10.

Index notation, for example, 107= 10 = 10.

(Higher only) How to use inequalities appropriately in mathematical statements. .

How to find the volume of a cuboid.

How to measure accurately using a ruler and protractor.

Learning outca

mes

» Non-calculator methods for multiplying decimals.

» Calculations involving related sums.

Knowledge of rounding to 1 or 2 significant figures.

» Rounding to estimate solutions to problems.

» Work with equivalent fractions including cancelling to simplest form.

Foundation

Section 1

Convert metric units for capacity, mass and length.
Convert metric units of area and volume.

Understand units of time are not metric.

Convert units of time and use to solve related problems.

Convert currencies using scale factors.

Section 2

Convert compound measurements.

Distance Mass

» Use formulae: speed=———— Density = and
Time Volume
Pressure="2"% to find any one of the variables given
Area
values for the other two.
Section 3

Read and use scales on maps including both line/bar
scales and ratio scales.

Form their own scales to construct their own scale
drawings to fit a given dimension.

Read and use bearings in scale drawings.

Higher

Section 1

Convert metric units for capacity, mass and length.
Convert metric units of area and volume.
Understand units of time are not metric.

Convert units of time and use to solve related
problems.

Convert currencies using scale factors.

Section 2

Convert compound measurements.

Distance ) Mass
—— Density =

= and
Time Volume

Use formulae: speed=

Force

Pressure= to find any one of the variables
Area

given values for the other two.

Section 3

Read and use scales on maps including both line/bar
scales and ratio scales.

Form their own scales to construct their own scale
drawings to fit a given dimension.

Read and use bearings in scale drawings.

Understand the connection between a bearing of B
from A and A from B on a given line segment.

ICCAMS
Consider LP6 and LP7




Formulae

Lyour students nead L |' Now

+ The order in which mathematical operations are processed, i.e. BIDMAS.

. 1 B .
+ Common formulae used in mathematics and science, for exampleA=E base » perpendicular height.

+ The meaning of an unknown, variable and constant.

+ The difference between an expression and an equation.

+ Fluencyin algebraic manipulation: simplifying, substitution, expanding, factorising and solving.

+  Know what a ‘coefficient’ is.

Menu

ICCAMS
Consider LP13, LP19 and
Lesson 21A

+  Number work including operating with negative number, rounding and working with fractions.

+ Calculator skills. For example, the use of extra brackets in calculations to force your calculator to do the correct

calculations.

+ (Higher only) Formulae relating to physical events, for example, the equations of motion.

+  Substitution into trigonometric functions.

Learn ng outcomes

Foundation
Section 1

+ To be able to write formulae to represent real life
contexts.

Section 2

« Tobe able to substitute numerical values into formulae.

+ Tobe able to use formulae from the topic of kinematics.

Section 3

+ Tobe able to rearrange formulae to change the subject.
Section 4

+ To be able to work with formulae in a variety of
contexts.

Higher
Section 1

+ To be able to write formulae to represent real life

contexts.

Section 2

+ To be able to substitute numerical values into
formulae.

« To be able to use formulae from the topic of
kinematics.

Section 3

+ To be able to rearrange formulae to change the
subject.

Section 4

+ To be able to work with formulae in a variety of
contexts.

«  Formula, subject, substitute, evaluate.

Use of SUVAT
equations




Buffer Week 2

* This week could be used for the following;
 WTM for targeted students
* Redo Basic Trigonometry

Menu




Volume and surface area

What your students need to know

Menu

+  Howto identify 3D objects from a description.
+  Howto calculate area and perimeter of 2D shapes.
+  The definition and properties of 2D and 3D shapes.

+  Application of Pythagoras' theorem to calculate unknown lengths in right-angled triangles.

T

dditional prior knowledge

+ Understand what it means for two shapes to be congruent.
+  Units of measurernent and metric conversions for lengths, area and volumes.
+  Howto form and solve equations with an unknown from a given text.

+ How to use mathematical formulae; either to substitute first and solve for an unknown or to rearrange to change the
subject then substitute to calculate the value of the unknown.

Learning outcomes
Foundation Higher
Section 1 Section 1
«  How to calculate the volume of prisms (including + How to calculate the volume of prisms (including
cylinders). cylinders).
« How to calculate the surface area of prisms ({including « How to calculate the surface area of prisms
cylinders). (including cylinders).
Section 2 Section 2
+ How to calculate the volume and surface area of a cone. + How to calculate the volume and surface area of a
+ How to calculate the volume and surface area of a cone.
sphere. +  How to calculate the volume and surface area of a
«  How to calculate the volume and surface area of sphere.
composite 30 shapes. + How to calculate the volume and surface area of
composite 3D shapes.
Section 3 Section 3
«  How to find the volume and surface area of a pyramid. + How to find the volume and surface area of a
pyramid.

Vocabulary

+  Right prism




Inequalities

What your students need to know

Menu

« How to solve linear equations.

+ (Foundation only) How to rank numbers in ascending or descending order.

+ (Foundation only) How to use the rules for operations with negative numbers.

+ (Higher only) How to solve quadratic equations.

+ [Higher only) How to use linear graphs.

Additional prior knowledge

« (Higher only) How to factorise quadratic equations allowing quick sketches to be drawn.

Learning outcomes

Foundation
Section 1

= Understanding and Interpreting Inequalities and using
the correct symbols to express Inequalities.

Section 2
= Using a number line to represent an Inequallty.

Section 3
+ Solving linear Ingqualltles In one varlable and

representing the solution set on a number line.

Section 4
+ Solving problems Involving Inequalities.

Vocabulary

Higher
Section 1
= Using the correct symbols to express Inequallties.

Section 2
= Using a number line and set notation to represent an

Inequality.
Section 3

» 5Solving linear Ineguallties In one variable and
representing the solution set on a number line and
In set notation.

Section 4
« Solving quadratic Inequalitles.
Section 5

= Solving (several) linear inequalities in two variables,
representing the solutlon set on a graph.

= Inequality, number line

= (Higher only) 5et, equalities




Ratio

What your students need to know

+ How to divide quantities using efficient methods.

+ That multiplication is a more efficient form of repeated addition.

+ The multiplication tables and how to apply them.
+ How to write one amount as a fraction of another.
+ How to identify highest common factors.

+ That multiplication is commutative.

| earning outcomes

Menu

ICCAMS

LP17

Consider LP6, LP7, LPS,
Lesson 10B, LP11 and

Foundation
Section 1

+ To use ratio notation to write ratios for diagrams and
word statements and to simplify ratios.

Section 2

+ To divide a quantity into two or more parts given a
specified ratio and to specify the division of quantities
into parts as a ratio.

Section 3

+ To use a unitary method to solve ratio and proportion
problems and relate ratios to fractions and linear

functions in order to solve problems, including real-life
ones such as conversions and scaling.

Vocabulary

Higher

Section 1

+ Touse ratio notation to write ratios for diagrams and
word statements and to simplify ratios.

Section 2

+ Todivide a quantity into two or more parts given
a specified ratio and to specify the division of
quantities into parts as a ratio.

Section 3

+ Touse a unitary method to solve ratio and
proportion problems and relate ratios to fractions
and linear functions in order to solve problems,
including real-life ones such as conversions and
scaling.

+ Ratio, proportion, equivalent



Proportion Menu

What your students need to know Additional prior knowledge

+ How to work with numbers including extensive fractions work. « How money works and different currencies.

» Howto writeratios and interpret them. + Clear understanding of speed, distance and time.

+ How many minutes there are in fractions of an hour. . .
+ Highest common factor and lowest common multiple.

+ How to perform a substitution into a formula.

+ What a reciprocal is.

+ (Higher only) How to square and square root numbers. M
Learning outcomes Consider LP6, LP7, LPS8,

Foundation Higher Lesson 1OB, LP11 and
Section 1 Section 1 LP17
+ Tobe able to use direct proportion to solve problems. + To be able to use direct proportion to solve
+ Tobe able to use the unitary method to solve problems.

proportion problems. + To be able to use the unitary method to solve

proportion problems.

Section 2 Section 2
+ To be able to solve direct proportion questions + To be able to solve direct proportion questions

graphically. graphically.
« To be able to solve direct proportion questions using + To be able to solve direct proportion questions using

algebraic manipulation. algebraic manipulation.
Section 3 Section 3
+ Tobe able to solve inverse proportion questions, based + To be able to solve direct proportion problems

on y =l. involving the square or square root of a variable.

X

Section 4

+ To be able to solve inverse proportion questions,
basedon ¥ =£.
X

Vocabulary

+ Ratio, direct proportion, mathematical model, inverse proportion.



wur students need to know

Graphs of linear functions

+ How to generate terms in a sequence from a given rule.
+ How to identify coordinates of a given point.
+ How to manipulate and solve equations.

+ How to change the subject of a formula.

Menu

Additional prior knowledge

« How to substitute values into a formula.

+ How to plot points on a coordinate grid.

ICCAMS
Consider LP5,
Lesson 18B and

Learning outcomes
'. , Lesson 21A
Foundation Higher
Section 1 Section 1
+ Use a table of values to plot graphs of linear functions. + Use atable of values to plot graphs of linear
functions.
Section 2 Section 2
+ |dentify the main features of straight-line graphs and + Identify the main features of straight-line graphs and
use them to sketch graphs. use them to sketch graphs.

+ Sketch graphs from linear equations in the form of
y=mx+c.

+ Find the equation of a straight line using gradient and
points on the line.

Section 3

+ ldentify lines that are parallel by considering their
equations.

+ Find the equation of a line parallel to a given line
(perhaps passing through a known point).

Section 4

+ Solve problems involving straight-line graphs.

+ Sketch graphs from linear equations in the form of
Y=mx+c.

+ Find the equation of a straight line using gradient
and points on the line.
Section 3

+ find the equation of a tangent that touches a circle
centred on the origin.
Section 4

+ Solve problems involving straight-line graphs.

+ Function, coordinates, gradient, y-intercept, x-intercept, coefficient, constant.

+ (Higher only) Reciprocal, tangent.



Interpreting graphs Menu

What your students need to knowv

» How to distinguish between direct and inverse proportion.

» How to calculate the gradient of a straight line. ICCAMS

» How to calculate the area of compaosite shapes. C01135|der LP3 (easy) and
LP

. Speed= dlSFance |
time
spead
+ Acceleration= |:| .
time

I“_I_.\

Foundation
Section 1

+ Constructing and interpreting graphs in real-world
contexts.

Section 2

+ Interpreting the gradient of a straight-line graph as a
rate of change.

Higher
Section 1

+ Constructing and interpreting graphs in real-world
contexts.

Section 2

+ Interpreting the gradient of a straight-line graph as a
rate of change.

+ Finding and interpreting the gradient at a pointon a
curve as the instantaneous rate of change.

Section 3

+ Calculating and interpreting the area under a graph.



Vector geometry

What your students need to kno

Menu

Basic arithmetic skills including addition, subtraction, multiplication and division (for finding fractions of amounts)

of both positive and negative numbers.

How to plot coordinates in all four quadrants, understanding that the x- and y- coordinates are distances in horizontal

and vertical directions from the origin.

Basic ratio including connections to proportion e.g. 2:3 is % and% of the whole.

How to solve simple linear equations.

How to solve simultaneous linear equations.

Additional useful prior knowledge

What the laws of associativity, commutativity and distributivity are and how they apply to basic arithmetic

operations.

Form and solve simultaneous equations.

How to use Pythagoras’ Theorem to find the length of a line segment in 2D.

How to use the Tangent function to find angles in right-angled triangles.

(Higher only) What a Mathematical proof is.

Learning outcomes
Foundation Higher
Section 1 Section 1

. REPFESEﬂt vectors as a diag ram or column vector,

Section 2
« Apply add and subtract vectors.
« Multiply vectors by a scalar.

+ Recognise parallel vectors.

» Represent vectors as a diagram or column vector.

Section 2
« Apply add and subtract vectors.
+ Multiply vectors by a scalar.

+ Recognise parallel vectors.
Section 3

+ Use vectors to construct geometric arguments and
proofs.




Transformatlons in a plane

vnatyou ydents need

Menu

«  What angles of 90, 180 and 270 degrees look like.

»  Which way a clockwise and which way an anti-clockwise movement goes.

» How to fluently use the (x, y) coordinates on the 2D plane.

» How to plot straight lines of the form x =, y=c and y=x (where c is any number).

»  What a column vector is (i.e. that it describes movement in the x and y directions).

Additional prior knowledge

« Basic number skills for translations.

» The names of polygons, their definitions and properties.

Learning outcomaes
Foundation Higher
Section 1 Section 1
« Carry out, identify and describe reflections. « Carry out, identify and describe reflections.
Section 2 Section 2
« Carry out, identify and describe translations using 2D « Carry out, identify and describe translations using
vectors. 2D vectors.
« Find the centre of rotation by construction.
Section 3 Section 3
« Carry out, identify and describe rotations. « Carry out, identify and describe rotations.
Section4
= Carry out, identify and describe combined
transformations.

Vocabulary

« Object, image, congruent, mirror line, perpendicular bisector, orientation.




Constructions and Loci

What your students need to know

+ Properties of angles.

+ Properties of shapes and associated language, including circles.

+ Read and write angles and lines using formal notation conventions.

+ Measure and construct angles using a protractor.

+ Notation conventions including: 1 for ‘perpendicular to’ and || for ‘parallel to’,

+ HKnowledge of basic ratio and scale.

Additional prior knowledge

+ Use knowledge of complements of angles around a point to accurately construct reflex angles using a 180°
protractor.

Menu

Learning outcomes

+ Convert metric units of length.
Foundation Higher
Section 1 Section 1

+ Useruler, protractor and pair of compasses to
accurately construct angles and shapes.

+ Accurately copy diagrams using rulers and a pair of
compasses only.
Section 2

+ Construct the perpendicular bisector of a line.
+ Construct the perpendicular at a given point on a line.
+ Construct a perpendicular from a given point to a line.

+ Bisect an angle.

Section 3
+ Use constructions to solve loci problems.
Section 4

+ Apply appropriate constructions and loci knowledge to
a variety of problems including those with a context.

+ Useruler, protractor and pair of compasses to
accurately construct angles and shapes.

+ Accurately copy diagrams using rulers and a pair of
compasses only.

Section 2

+ Construct the perpendicular bisector of a line.

+ Construct the perpendicular at a given pointon a
line.

+ Construct a perpendicular from a given pointto a
line.

+ Bisect an angle.

Section 3

+ Use constructions to solve loci problems.

Section 4

+ Apply appropriate constructions and loci knowledge
to a variety of problems including those with a
context.



Similarity

What your students need to know

Menu

Additional prior knowledge

How to label angles correctly.

+ How to work with ratio and proportion.

What the symbols corresponding to parallel, perpendicular and equality look like on a diagram. *+ Using coordinates to define an object in the plane.

How to prove that two triangles are congruent.
How to solve simple linear equations.

How to recognise numbers in equivalent ratios.

(Higher only) How to calculate squares and cubes of rational numbers.

Learn ng outcomes

+ Definitions of the types of triangles and quadrilaterals.
+ Multiplication and division by rational numbers.
+ (Higher only) Calculating area and volume of 2D and 3D shapes.

+ (Higher only) The dimensions that are needed for area and volume.

Foundation
Section 1

+ To know what is meant by the phrase ‘mathematically

similar’

+ Tobe able to determine when two objects are
mathematically similar.

Section 2

+ Toknow what is meant by a ‘mathematical
enlargement’.

+ Tobe able to enlarge a shape given a positive rational

scale factor.

+ To know what the centre of enlargement is.

+ Tobe able to enlarge a shape given a scale factor and

centre of enlargement.

+ Todetermine a given centre of enlargement and scale

factor from a diagram.

Section 3

« To be able to determine similar polygons.

Teach congruence at the same time
(see next slide)

— ICCAMS
Section 1 Consider Lesson 8B

» To know what is meant by the phrase
‘mathematically similar’.

» To be able to determine when two objects are
mathematically similar.

Section 2
» To know what is meant by a ‘mathematical
enlargement’.

» To be able to enlarge a shape given a positive
rational scale factor.

» To know what the centre of enlargement is.

» To beable to enlarge a shape given a scale factor
and centre of enlargement.

» To determine a given centre of enlargement and
scale factor from a diagram.

» To be able to enlarge a shape given a negative
rational scale factor.
Section 3

+ To be able to determine similar polygons.
+ To be able to determine similar 3D shapes.

+ To know the relationship between lengths, areas
and volumes of similar shapes.



Congruence

What your students need to know

Menu

« How to label equal angles and edges in shapes. The basic angle facts, including polygons and parallel lines.

+ How to justify geometric proofs using known geometric facts.

« The definitions and properties of triangles and quadrilaterals.

Additional prior knowledge

« Constructions and loci

| earning outcomes

Foundation
Section 1
« To know what it means for two objects to be congruent.

+ To know the conditions for which congruence for a pair
of triangles is then implied:

- 555 - three sides are the same in both triangles.

- ASA -two angles and one side length are the same
in both triangles.

- SAS - two sides and the angle between them are the
same in both triangles.

* RHS - the hypotenuse and another side of a right-
angled triangle are the same in both triangles.

Section 2
+ To be able to apply the conditions for congruency to a

variety of situations.

Vocabulary

Higher

Section 1

« To know what it means for two objects to be
congruent.

+ To know the conditions for which congruence fora
pair of triangles is then implied:
- 5855 - three sides are the same in both triangles.

- ASA-two angles and one side length are the
same in both triangles.

- 5SAS-two sides and the angle between them are
the same in both triangles.

*  RHS - the hypotenuse and another side of a right
angled triangle are the same in both triangles.
Section 2

= To be able to apply the conditions for congruency to
a variety of situations.

= Congruent




Pythagoras’ Theorem

What your students need to know

Menu

+ Understand how to correctly use labels in geometry, particularly those that are unigue to a triangle for example,
vertices (A, B ...), sides (AB or, for triangles only, lowercase ¢ as it is opposite vertex C), symbol for a right angle.

+ How to use a calculator to find squares and square roots.

+ How to round to a given accuracy (either significant figures or decimal places).

-

-

The properties and categories of triangles.

(Higher only) How to work with exact and approximate values of surds.

+ How to substitute into and rearrange formulae including squares and square roots.

+ |Higher only) The properties of polygons.

Additional prior knowledge

« Conversion of metric units.

+ Area and perimeter formulae of polygons and circles.

Learning outcomes
Foundation Higher
Section 1 Section 1

« Derive Pythagoras’ theorem and use it to find the length
of the hypotenuse in any right-angled triangle.

Section 2

+ Know and use Pythagoras’ theorem to find any missing
length in a right-angled triangle.

Section 3

+ Use Pythagoras' theorem to show whether a triangle is
right-angled or not.

Section 4
+ Apply Pythagoras’ theorem to 2D problems.

+ Link Pythagoras’ theorem to real-life skills for industry.

+  Know and use Pythagoras’ theorem to find any
missing length in a right-angled triangle.

Section 2

+ Use Pythagoras' theorem to show whether a triangle
is right-angled or not.

+  Apply Pythagoras’ theorem to 2D problems.

Section 3

+  Apply Pythagoras’ theorem to 30 problems.

Section 4
+ Link Pythagoras’ theorem to real-life skills for
industry.



Trigonometry Menu

What your students need to know

« Properties of triangles including notation conventions for angles and sides.

+ How to round to a given accuracy and recognise the effect of rounding.

« What it means for triangles to be similar and how to use scale factors to calculate side lengths.

+ How to identify and apply knowledge of alternate angles in parallel lines.

= Use the trigonometric ratios given by the sine, cosine
and tangent functions to find unknown lengths and
angles in 2D right-angled triangles.

Section 2

= Know the exact ratios given by sine and cosine of 0, 30,
45, 60 and 90 degrees and the exact ratios given by the
tangent function for 0, 30, 45 and 60 degrees.

Section 3

= Know the difference between an angle of depression
and an angle of elevation.

= ldentify when the trigonometric ratios must be used
instead of Pythagoras’ theorem to solve 2D problems
relating to right-angled triangles, including contextual
problems.

Additional prior knowledge
« How to apply Pythagoras’ theorem to calculate unknown lengths. =
» (Higher only) Properties of 3D solids. + How to calculate with surds including manipulating expressions, for example, ‘E+£
« (Higher only) Know the formula for calculating the area of a triangle 33
Learning outcomes
Foundation Higher
Section 1 Section 1

+ Use the trigonometric ratios given by the sine,
cosine and tangent functions to find unknown
lengths and angles in 2D right-angled triangles.

Section 2

« Know the exact ratios given by sine and cosine of 0,
30, 45, 60 and 90 degrees and the exact ratios given
by the tangent function for 0, 30, 45 and 60 degrees.

Section 3

+ Use the sine, cosine and sine area rules to solve
problems relating to unknown sides, angles and
areas in non-right-angled triangles.

Section 4

+ Know the difference between an angle of depression
and an angle of elevation.

« Identify when the trigonometric ratios must be
used instead of Pythagoras’ theorem to solve 2D
and 3D problems relating to right-angled triangles,
including contextual problems.



Graphs of other functions and equations Menu

+ Plot and interpret straight-line graphs including identifying gradients and y-intercepts. » Fluency with calculating square and cube numbers.
« Solving linear equations to find the y or x coordinate given the x or y coordinate respectively. = Fluency when calculating negative numbers.
+ Identifying or constructing parallel lines given an equation of a straight line (in any form). »  Fluency with the laws of indices.

» (Higher only) Identifying or constructing perpendicular lines given an equation of a straight line (in any form). , Ability to set up and solve simultaneous equations.

* Generate a table of values from a given function. « How to describe a line of symmetry as a straight-line equation.
» How to find roots of a quadratic equation algebraically (including completing the square). . - )
a q . v & pieting a ) « Properties and definitions of quadrilaterals.
+ [Higher only) Knowledge of the trigonometric functions: sine, cosine and tangent. . . . ) ) )
= [Higher onlv) Exact triconometric ratio values. for example, sin 90, cos 90, sin 45 etc.
Learning outcomes

Foundation Higher

Section 1 Section 1

« Able to work fluently with equations of straight-line + Able to work fluently with equations of straight-line
graphs. graphs.

Section 2 Section 2

« Identify and plot graphs of quadratic functions, for + Identify and plot graphs of quadratic functions, for
example, parabolas. example, parabolas.

= Find roots of quadratic equations from the x-intercept + Find roots of quadratic equations from the
of the parabola of the quadratic equation that defines x-intercept of the parabola of the quadratic equation
the graph. that defines the graph.

= Know the features of graphs of quadratic equations. = Know the features of graphs of quadratic equations.

= Be able to sketch parabolas. +« Be able to sketch parabolas.

Section 3 Section 3

«  Work fluently with cubic polynomials and their graphs. «  Work fluently with cubic polynomials and their

+ Be able to sketch cubic graphs. graphs.

«  Work fluently to calculate reciprocals of numbers and + Beableto sketch cubic graphs.

plot functions involving reciprocals. = Work fluently to calculate reciprocals of numbers

= Identify hyperbolas and match them to their equations. and plot functions involving reciprocals.

« Identify hyperbolas and match them to their

equations.
Section 4 Section 4
« Plot and sketch graphs from given functions. « Plot and sketch graphs from given functions.
« Recognise linear, quadratic and reciprocal graphs. « Recognise linear, quadratic and reciprocal graphs.

« Identify and plot exponential graphs.
« |dentify and plot trigonometric graphs.
Section 5

+ Represent a circle given its centre on the origin and
radius r by a function.

« Identify equations of circles from their graphs.



Growth and Decay

your students need to kn

Menu

+ How to convert percentages to decimals.
+ How to find a percentage of a quantity using multiplication.
+ How to increase or decrease a quantity by a given percentage by multiplying by a suitable decimal.

+ (Higher only) How to plot and interpret functions of the form y = ab?, where b is a positive number and a, x are real
numbers.
Additional prior knov

vledge

+ How to extract information regarding percentage increase or decrease from a word problem.

+ How to substitute values into a formula.

Learning outcomes

Foundation Higher

Section 1 Section 1

+ To be able to calculate with simple growth, such as + To be able to calculate with simple growth, such as

simple interest rates.

+ To be able to calculate with compound growth, such as
compound interest rates.

+ To be able to solve word problems using simple and/or
compound growth.

Section 2
+ To be able to calculate with simple decay.

+ To be able to calculate with compound decay, such as
depreciation.

+ To be able to solve word problems using simple and/or
compound decay.

simple interest rates.

To be able to calculate with compound growth, such
as compound interest rates.

To be able to solve word problems using simple and/
or compound growth.

To be able to use the formula y=a(1 + r)" for
compound growth.

Section 2

To be able to calculate with simple decay.

To be able to calculate with compound decay, such
as depreciation.

To be able to solve word problems using simple and/
or compound decay.

To be able to use the formula y=a(l1 -
compound decay.

r)" for



§urds

What your students need to know

Menu

» How to round an answer to a required number of decimal places or significant figures.
» How to use Pythagoras’ Theorem (from K53 study).
» How to write numbers as products of their prime factors (perform prime factor decomposition).

+ How to expand brackets and simplify expressions by collecting like terms (so as to have an understanding of basic
algebra since manipulation of surds uses similar techniques).

+ How to create equivalent fractions by multiplying or dividing both numerator and denominator by the same value.

Additional prior knowledge

= To be able to use the trigonometric ratios in order to solve more complex extension problems involving Pythagoras’
theorem and trigonometry.

+ To be able to find the circumference and area of a circle in order to tackle a few of the contextualised questions.

Learnin g outcomes

Section 1
+ Touse a calculator to approximate the values of numbers involving surds.

+ To calculate exact solutions to problems using surds.
Section 2
= To simplify expressions containing surds.

+ To manipulate surds when multiplying and dividing.

+ To rationalise the denominator of a fraction.
Section 3
+ To apply an understanding of surds to solve more complex problems.



Circles Menu

What your students need to know

+ The sum of angles on a straight line, interior angles of a polygon and around a point.

+ How to calculate an exterior angle (and what itis).

+ How to calculate the size of missing angles in geometry problems; including polygons and parallel lines.
+ How to identify congruent and similar triangles.

« How to label the circumference and a diameter/radius of a circle.

+ How to find the circumference and area of circles and arc length and area of sectors.

+ How to add geometric reasoning to calculations that find missing angles.

+ What a mathematical proof involves.

Additional prior knowledge

+  What the words perpendicular and bisector mean.
+ How to use Pythagoras’ theorem in a variety of settings.

+ How to identify the different types of quadrilaterals.

Learning outcomes

- + How to form and solve equations with an unknown from a given text.
Section 1 » How to use mathematical formulae; either by substituting first and then solving for an unknown or by first changing
+ To review the names of parts of a circle. the subject and then substituting.

+ How to correctly label and refer to angles in a diagram involving a circle.
Section 2
+ To learn how to prove the following circle theorems:

- Angles subtended at centre and circumference

- Anglesin a semicircle

- Anglesin the same segment

- Angle between radius and chord

- Angle between the radius and tangent
- Two tangent theorem

- Alternate segment theorem

- Anglesin a cyclic quadrilateral
Section 3
« To be able to use the circle theorems.

+ To be able to construct geometric ‘proofs’ using circle theorems.



Transformations of curves

What your students

How to recognise the graphs of linear, quadratic and reciprocal functions.

How to sketch the trigonometric functions: y =sin x, y= cos x and y = tan x and recognise the features of each
including the period and amplitude.

How to manipulate quadratic expressions to factorised form and completed square form.

dditional prior knowlec ge

Language for features of quadratic functions including roots and turning point or vertex.
Knowledge of graphing software such as Geogebra or Desmos (freely available) to plot functions.

Index laws including a®= 1.

Learning outcomes

Menu

Section 1

Know the features of a quadratic function (parabola): axis of symmetry, roots and vertex, and identify these features
from the sketch of a quadratic.

Sketch vertical translations of quadratic functions.

Sketch horizontal translations of quadratic functions.

Sketch quadratic functions that have been translated in both the horizontal and vertical directions.
Know the effect translations have on the axis of symmetry and vertex of a quadratic.

Use graph sketching to identify the effect of multiplying fix) by -1.

Use algebraic manipulation skills to identify the features above and sketch any quadratic of the form y = ax? + bx + c.

Section 2

Identify reflections and translations in the graphical representations of trigonometric functions.

Sketch a transformed trigonometric curve for a given domain.

Section 3

Sketch translations and reflections of cubic, reciprocal and exponential functions.

Section 4

Apply transformations learnt in this chapter to a variety of problems including identifying the effectof a
transformation on a feature of a graph and finding the equation of a function once a transformation has been
applied.




