
Programme of study for Year 10 Higher Maths 24-2025 

Autumn (1st term) Autumn (2nd term) Spring (1st term) Spring (2nd Term) Summer (1st term) Summer (2nd term) 
      

Topic / Big Question: 
 
-Linear graphs and 
coordinate geometry 
 
-Inequalities 
 
 
 
 
 
 
 
 
 
 

Topic / Big Question: 
 
-Multiplicative 
reasoning  
 
-Circle theorems 
 
 
 
 
 
 
 
 
 

Topic / Big Question: 
 
-Solving quadratic and 
simultaneous equations 
 
- Quadratic, cubic and 
other graphs 
 
 
 
 
 
 
 
 
 

Topic / Big Question:  
 

- Probability 
 

-Transformations 

 
 

 
 
 
 
 

 

 
 

Topic / Big Question: 
 
-Difficult algebra 
continued 
 
-Reciprocal and 
exponential graphs  
 
 
 
 
 
 
 

 

Topic / Big Question: 
 
 

-Collecting data 

 
-Cumulative frequency, 
box plots and 
histograms 

 
-Similarity and 
congruence in 2D and 
3D 
 

-Constructions, loci and 
bearings 

Skills (students should 
be able to do): 
 
A01: Use, recall and 
apply standard 
techniques 
 
A02:  
From given mathematical 
information: Reason, 
interpret & communicate 
mathematically 

 
A03: Solve problems or 
evaluate methods and 
solutions within 
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Skills (students should 
be able to do): 
 
A01: Use, recall and 
apply standard 
techniques 
 
A02:  
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information: Reason, 
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Skills (students should 
be able to do): 
 

A01: Use, recall and 
apply standard 
techniques 
 
A02:  
From given mathematical 
information: Reason, 
interpret & communicate 
mathematically 

 
A03: Solve problems or 
evaluate methods and 
solutions within 



mathematics and in 
other contexts 
 

mathematics and in 
other contexts 
 

mathematics and in 
other contexts 
 

mathematics and in 
other contexts 
 

mathematics and in 
other contexts 
 

mathematics and in 
other contexts 
 

Key Learning Outcomes 
(students should know): 
 
Use graphs to find 

various measures 

(gradient). 

Find the coordinates of 

the midpoint of a line 

segment. 

Find the length of a line 

segment. 

Find the coordinate of 

points identified by 

geometrical 

information.  

Find the equation of a 

line from 2 coordinate 

points. 

Identify, plot and draw 

graphs of: y = a,  x = a, y 

= x and y = -x 

Find the gradient of a 

line segment. 

Identify m & c from y = 

mx + c. 

Key Learning Outcomes 
(Students should know): 
 

Express a multiplicative 
relationship between 2 
quantities as a ratio or a 
fraction. 
 
Solve proportion 
problems using unitary 
methods. 
Work out which product 
offers best value and 
consider rates of pay. 
 
Understand repeated 
proportional change 
using a multiplier raised 
to a power (compound 
interest & depreciation). 
 
Understand and use 
compound measures 
and convert between 
metric speed measures. 
 

• Convert between 
density measures & 
pressure measures. 

•  
Use kinematics 
formulae to calculate 
speed & acceleration. 

Key Learning Outcomes 
(Students should know): 
 

Factorise quadratic 
expressions in the form 
ax2 + bx + c. 
 
Set up and solve 
quadratic equations. 
 
Solving quadratic 
equations by factorising. 
 
Apply completing the 
square to quadratic 
expressions. 
 
Solve quadratic 
equations by 
completing the square 
(including rearranging 
the equation). 

•  

• Proving the quadratic 
formula through 
completing the square. 

•  
Solve quadratic 
equations. By using the 
quadratic formula. 
 

Key Learning Outcomes 
(Students should know): 
 

Write probability using 
fractions, percentages 
or decimals. 
 
Understand and use 
experimental and 
theoretical measures of 
probability, including 
relative frequency. 
 
Estimate the number of 
times an event will 
occur, given the 
probability and the 
number of trials. 
Find the probability of 
successful events 
(Several throws of a 
single dice). 
 
List all the outcomes for 
single events, and 
combined events 
systematically. 
 
Draw a sample space 
diagram and use them 
for adding probabilities. 
 

Key Learning Outcomes 
(Students should know): 
 

Rationalise the 
denominator involving 
surds. 
 
Simplify algebraic 
fractions. 
 
Multiply and divide 
algebraic fractions. 
 
Solve quadratic 
equations arising from 
algebraic fraction 
equations. 
 
Change the subject of a 
formula, including cases 
where the subject 
occurs on both sides, 
and where a power of a 
subject appears. 
 
Change the subject of a 
formula, where all the 
variables appear in the 
denominator. 
 
‘Show that’ and prove 
questions using 
consecutive integers (n, 

Key Learning Outcomes 
(Students should know): 
 
Construct and interpret 

cumulative freq. 

tables/graphs. 

Find the median and 

quartiles values and 

interquartile range. 

Compare mean & range 

of 2 distributions, or 

median & interquartile 

range. 

Interpret box plots to 

find: median, quartiles, 

range & IQR. 

Construct & interpret 

histograms from class 

intervals with unequal 

width. 

Estimate the mean & 

median from a 

histogram or finding the 

frequency of a given 

interval. 

Recognise, sketch and 

interpret graphs of 



Find the equation of a 

line from a linear graph. 

Plot and draw linear 

graphs (y = mx + c). 

Find the equation of a 

line when the gradient 

is given. 

Plot and draw graphs in 

the form of ax+by=c 

and state gradient. 

Identify direct 

proportion from a 

graph. 

Understand and state 

parallel + perpendicular 

gradients. 

Draw + interpret 

straight-line graphs for 

real-life events. 

Draw distance/time & 

velocity/time graphs. 

Show inequalities on a 
number line. 
 
Write down whole 
number values that 
satisfy the inequality. 
 
Solve simple linear 
inequalities & represent 

 
Calculate an unknown 
quantity from quantities 
that vary in direct or 
inverse proportion. 
 
Recognise from a graph 
when values are in 
direct proportion and 
use graph to find k in 
 y = kx. 
 
Recognise when the 
values are in inverse 
proportion by 
reference. 
 
Relate algebraic 
solutions to graphical 
representations of the 
equations. 
 
Set up and use 
equations to solve word 
& other problems 
involving proportion + 
relate algebraic 
solutions to graphical 
representation of 
equations. 
 

Recall, draw and 
identify parts of a circle 
including: sector, 
tangent, segment, and 
chord. 
 

Find exact solutions of 2 
simultaneous equations 
through elimination. 
 
Find exact solutions of 2 
simultaneous equations 
through substitution. 

•  

• Solve simultaneous 
equations by 
elimination or 
substitution: 
(linear/linear – 
linear/quadratic – 
linear/ x2 + y2 = r2 ). 
 

• Solve simultaneous 
equations graphically: 
(linear/linear – 
linear/quadratic – 
linear/ x2 + y2 = r2 ). 

•  
Setting up and solving a 
pair of simultaneous 
equations in 2 variables 
in the form: 
(linear/linear – 
linear/quadratic – 
linear/ x2 + y2 = r2 ). 
 

Recognise linear, 

quadratic, cubic, 

reciprocal and circle 

graphs. 

Know that the sum of 
the probabilities of all 
outcomes is 1.  
 
Use 1 – p as the 
probability of an event 
not occurring, where p 
is the probability of the 
event occurring. 
 
Work out the 
probabilities from Venn 
diagrams to represent 
real life situation and 
also abstract sets of 
numbers.  
 
Use union and 
intersection notation. 
 
Find a missing 
probability from a two 
way table, including 
algebraic terms. 
 
Understand conditional 
probability and decide if 
the 2 events are 
independent. 
 
Draw probability tree 
diagram and use this to 
find the probability and 
the expected number of 
outcomes.  
 

n+1) squares 𝑎2, 𝑏2 
even numbers (2n) and 
odd numbers (2n+1) 
 
Use function notation to 
find: 
f(x)+ g(x) and f(x)-g(x). 
2f(x), f(3x) etc 
algebraically. 
 
Find the inverse of a 
linear function. 
 
Know that 𝑓−1(𝑥)refers 
to the inverse function. 
 
Find composite 
functions for 2 functions 
f(x) and g(x) find fg(x) or 
gf(x) etc. 
 

Recognise + sketch & 
interpret graphs of the 
reciprocal function, 
where x ≠ 0. State value 
of x for which the eqn. 
is not defined. 
 
Recognise, sketch and 
interpret graphs of 
exponential functions  
y = kx 

 

Set up, solve and 
interpret the answers in 
growth and decay 
problems-Interpret & 

trigonometric functions 

(in degrees) 

 
Use SSS, SAS, ASA and 

RHS to prove the 

congruence of triangles 

using formal arguments. 

Solving angle problems 

by first proving 

congruence. 

Prove that two shapes 

are similar by showing 

corresponding angles 

are equal or scale factor 

of the sides are in the 

same ratio. 

Use formal geometrical 

proof for the similarity 

of 2 given triangles 

Identify the SF an 

enlargement of a similar 

shape of the lengths of 

2 corresponding sides. 

Understand the effect 

of enlargement on 

angles, perimeter, area 

& volume of shapes.  

Find missing lengths, 

areas & volumes of 

similar 3D solids. 



the solution set on a 
number line. 
 
Solve 2 linear 
inequalities in x, find the 
solution sets and 
compare them to see 
which value of x 
satisfies both. 
 
Solve linear inequalities 
in 2 variables 
algebraically. 
 
Use correct notation to 
show inclusive and 
exclusive inequalities. 
 
 

Prove and use the 7 
circle theorem facts. 
 
Find and give reasons 
for missing angles by 
using:  
-Circle theorems 
-Isosceles triangles in a 
circle 
-Angles between 
tangent and radius is 90 
degrees. 
-Tangents from an 
external point are equal 
in length. 

 
Select and apply 
construction techniques 
and understanding of 
loci to draw graphs 
based on circles and 
perpendicular lines. 
 
Find an equation of a 
tangent to a circle at a 
given point by: 
-Finding the gradient of 
the radius that meets 
the circle at that point. 
(Circles all centre the 
origin.) 
-Finding the gradient of 
the tangent 
perpendicular to it using 
the given point. 
 

Generate points and 

plot graphs of quadratic 

functions. 

Find approximate 

solutions of a quadratic 

equation from the 

corresponding quadratic 

graph. 

Interpret graphs of 

quadratic functions 

from real- life problems. 

From a table of values 

draw cubic functions. 

• Interpret graphs of 
simple cubic functions 
and finding solutions to 
cubic equations.  
Draw graphs of 

reciprocal functions y=
1

𝑥
 

where 𝑥 ≠ 0. 

Draw circles, centre the 
origin, equation 
 x2 + y2 = r2 

Calculate probability of 
independent and 
dependent combined 
events. 
 
Use two-way tables or 
tree diagrams to 
calculate conditional 
probability. 
 

• Recognise and describe 
rotations.  

•  

• Rotate 2D shapes from 
a centre of rotation 
point. 

•  
Describe reflections and 
identify the equation of 
a line of symmetry. 
 
Reflect 2D shapes using 
specified mirror lines. 
Identify + describe 
single translations using 
column vectors. 
 
Translate a given shape 
by a vector. 
 
Enlarge a shape (no 
centre of Enlargement 
point). 
 
 
Describe + transform 2D 
shapes using 

analyse transformations 
of graphs of functions 
and write functions 
algebraically: f(x±a) 
Apply to the graph of y 
= f(x) the 
transformations y = -
f(x), y = f(-x), y = f(x)+a, 
y = f(x+a) for  linear, 
quadratic, cubic 
functions. 
 
Estimate area under a 
quadratic or other 
graphs by dividing it into 
trapezium. 
 
 
Interpret gradient (m) 
of linear or non-linear 
graphs, & estimate m of 
non-linear graph at a 
given point by sketching 
the tangent and findings 
its m. 
 
Interpret m of non-
linear graph in curved 
distance/time and 
velocity/time graphs 
For non-linear 
distance/time graph, 
estimate speed at one 
point in time, from the 
tangent, and average 
speed acceleration over 
several seconds by 

Solve problems 

involving frustums of 

cones. 

Draw 3D shapes. 
 
Draw front, side 
elevations and plans of 
solid. 
 
Sketch 3D shape from a 
net 
Interpret maps and 
scale drawings 
Read & construct scale 
drawings, drawing lines 
+ shapes to scale. 
 
Estimate lengths using 
scale diagram. 
 
Calculate bearings & 
solve bearing problems. 
Bisect a given angle. 
 
Construct angles of 450, 
900 and perpendicular, 
perpendicular bisector 
of line segment. 
 
Construct a region 
bounded by a circle & 
an intersecting line. 
 
Construct a given 
distance from a point 
and a given line. 



Recognise and construct 
the graph of a circle 
using: 

𝑥2 + 𝑦2 = 𝑟2 
For radius centred at 
the origin of 
coordinates. 
 

enlargement stating SF 
(positive integer, 
positive, fractional & 
negative scale factor) & 
centre. 
 
Find areas after 
enlargement & compare 
before enlargement. 
Deduce area scale 
factor. 
 
Use rotation, reflection 
& translation to identify 
congruent shapes. 
 
Describe and transform 
2D shapes by combining 
any of the 4 
transformations. 
 

finding the m of the 
chord.  
 
Interpret m/area under 
of linear or non-linear 
graphs in financial 
context or real-life 
contexts. 
 

 
Construct equal 2 points 
or 2-line segments. 
 
Know perpendicular 
distance from a point is 
the shortest distance to 
the line. 
 

Autumn Term – centrally planned, standardised 
and teacher marked piece(s) of work   
 

End of term 1 assessment to cover: 
- Linear graphs and coordinate geometry 
- Inequalities 
- Multiplicative reasoning  
- Circle theorems 

Progress check as per assessment calendar 

Spring Term – centrally planned, standardised and 
teacher marked piece(s) of work   
 

End of term 2 assessment to cover: 
- Solving quadratic and simultaneous 

equations 
- Quadratic, cubic and other graphs 
- Probability 
- Transformations 

Progress check as per assessment calendar 

Summer Term – centrally planned, standardised 
and teacher marked piece(s) of work   
 
End of year exam 
 
 
Progress check as per assessment calendar 

Building understanding: 
Rationale / breakdown 
for your sequence of 
lessons:   
Students recap and 
consolidate graph skills 

Building understanding: 
Rationale / breakdown 
for your sequence of 
lessons:   
Multiplicative reasoning 
helps students understand 

Building understanding: 
Rationale / breakdown 
for your sequence of 
lessons: 
 In spring term 1 
students move onto 

Building understanding: 
Rationale / breakdown 
for your sequence of 
lessons:  
In spring term 2 
students move to 

Building understanding: 
Rationale / breakdown 
for your sequence of 
lessons:  
Student will use their 
basic knowledge of 

Building understanding: 
Rationale / breakdown 
for your sequence of 
lessons: 
In KS4 students are 
introduced to 



attained at KS3 on 
recognise, plot and 
sketch linear functions.  
 
Students also use linear 
graphs to estimate and 
predict values of y, 
given values of x and 
vice versa. 
 
In KS4 they spend 
autumn term 1 
appreciating the basics 
of graphs, linear graphs 
coordinate and 
geometry. 
 
In KS3 students have 
already obtained skills 
on speed/distance time 
graphs and enhance 
skills this term. This 
term students are 
introduced to higher 
level velocity time 
graphs and explore 
working with areas 
under the graph. 
  
This term students are 
introduced on how to 
find midpoint and 
gradients using the 
formula and triangle 
method (change in y 
over change in x). 
 

ratios, proportions, and 
fractions by allowing them 
to compare quantities and 
scale them up or down 
effectively. 

Proportional reasoning 
is essential for advanced 
math, science, and 
engineering. As the 
foundation of 
proportionality, 
multiplicative reasoning 
enables students to see 
how two quantities are 
related through 
multiplication rather 
than addition. For 
example, if 1 inch on a 
map represents 5 miles, 
multiplicative reasoning 
allows students to 
accurately calculate real 
distances based on this 
scale. 

 
students will be 
introduced to Circle 
Theorems’. Students 
will use their algebra 
skills to run through and 
understand the proofs 
related to Circle 
Theorems. 
 

exploring algebra in 
more depth. They 
deepen their knowledge 
with quadratic and 
simultaneous equations. 
 
In KS3 students begin to 
factorise quadratic 
equations where the 
coefficient of x2 is 1 and 
put these into brackets 
ready to solve. 
 
Here in the Spring Term 
1 students use those 
skills obtained from KS3 
to factorise quadratics 
where the coefficient of 
x2 is more than 1 and 
put these into double 
brackets. Already at KS3 
students are familiar 
with the concept of 
difference of two 
squares and how to 
factorise them.  
 
In KS3 students 
previously only focus on 
solving linear 
simultaneous equations 
strictly using the 
method of elimination 
and come across how to 
solve them graphically. 
 

probability and 
transformations. 
Previously in KS3 
students learn how to 
work out the probability 
of an event or two 
events, experimental 
probability, use of a 
sample space diagram 
and are introduced to 
basic tree diagrams.  
 
Students in KS4 sharpen 
their probability skills by 
understanding concepts 
that probabilities sum to 
1. So, the probability of 
an event not happening 
is 1-p.  
 
Students work out the 
probabilities from Venn 
diagrams to represent 
real life situations and 
also abstract sets of 
numbers. 
 
In KS3 students use 
Venn diagrams to find 
the HCF and LCM 
method and are 
introduced to union and 
intersection notation. In 
KS4 students will 
explore shading 
different regions on a 
Venn Diagram with the 

equivalent fractions and 
apply this to 
rationalising the 
denominator. Students 
will then focus on 
simplifying (factorising 
& recognising the HCF in 
algebraic form) and 
solving algebraic 
fractions using all four 
operations and powers. 
 
The students will then 
use the above skills to 
change the subject for 
more complex 
equations using more 
than 1 method to 
achieve the answer. As 
a result of this students 
will be able to find the 
inverse of given 
functions and use 
substitution skills from 
solving quadratic and 
linear simultaneous 
equations to show 
compound functions in 
their simplest form.  
 
Students will be 
introduced to reciprocal 
and exponential graphs. 
Student will understand 
how to interpret the 
graphs against the given 
variables. The 

constructing cumulative 
frequency tables and 
graphs where they gain 
skills on how to find the 
median, quartiles and 
inter quartile range 
from the graphs and 
data sets. Here they 
explore how to compare 
the mean and range of 2 
distributions or the 
median and 
interquartile range.   
 
Previously in KS3 
students access skills on 
how to produce a 
histogram (Frequency 
density = Frequency ÷ 
Class width). In KS4 now 
student use these prior 
skills attained to 
interpret and estimate 
the mean and median 
from a histogram or 
finding the frequency of 
a given interval. 
 
In KS3 learners 
understand that if two 
2-D shapes are 
congruent, 
corresponding sides and 
angles are equal and are 
able to solve problems 
using properties of 



Students revisit from 
KS3 skill on how to draw 
and label horizontal 
(y=4) and vertical lines 
(x=2). They will also 
expect to understand 
the lines y=x and y=-x. In 
KS4 we develop these 
skills by drawing skills 
by drawing linear 
graphs (with and 
without a table of 
values). Students 
enhance these skills 
then move onto 
drawing and plotting 
graphs in the form on  
ax + by +c =0. Here they 

need to identify the 

gradient of the equation 

by rearranging to make 

y the subject of the 

formula.  

 
Students revisit 
inequalities but in more 
detail from their skills 
obtained in KS3. 
 
In KS3 students were 
introduced to solving 
simple one and two step 
inequalities and need to 
be able to show 
inequalities on a 
number line. 

In KS4 students now 
strengthen this by re 
vising the above skills 
and solving harder 
simultaneous equations 
using the method of 
substitution. Here they 
broaden their algebra 
skills by beginning to 
solve quadratic 
simultaneous equations 
with a linear one, where 
some require one 
additional step to 
rearrange for either x or 
y. 
 
There are 3 techniques 
on how to solve a 
quadratic which is the 
focus of the spring term 
1 objectives. Here 
students recognise the 3 
methods to solve a 
quadratic equation are: 
completing the square, 
using the quadratic 
formula and factorising.  
 
Students also apply 
skills used and gained 
from autumn term 1 on 
drawing the equation of 
a circle. Applying these 
skills students are 
expected to now solve 
simultaneous equations 

correct probability 
notation for example 
(P(A n B’)). Probability 
of A and B not 
happening. 
 
Students explore a 
measure of the probability 
of an event occurring 
given that another event 
has occurred is also known 
as conditional probability. 
Here students explore real 
life 
 
Conditional probability 
looks at these two events 
in relationship with one 
another.  

 
In KS4 students are 
enhancing all their skills 
on the following types 
of transformations: 
reflection, translation, 
enlargement and 
rotation. 
At KS3 students focus 
more on enlargement 
with a positive scale 
factor and a centre of 
enlargement. In KS4 
students revisit these 
skills but deepen their 
knowledge by enlarging 
shapes with a negative 
scale factor where they 

knowledge gained 
during this time is a 
cross over with biology 
when variables are 
looked at focusing on 
growth or decay. 
 
 
 
 
 

 

angles, of parallel and 
intersecting lines and of 
triangles and other 
polygons. 
 
In KS3 student are 
familiar with explaining 
reasoning with diagrams 
and develop knowledge 
of lines, angles and 
polygons by: 
using the congruence 
Conditions (SSS, SAS, 
RHS, ASA) to deduce 
familiar properties of 
triangles and 
quadrilaterals, e.g. an 
isosceles triangle has 
two equal angles. 
 

Using the above skills 
students now in KS4 
enhance their 
congruency kills by 
proving two shapes are 
similar by showing 
corresponding angles 
are equal or scale factor 
of the sides are in the 
same ratio. They also 
use formal geometrical 
proof for similarity of 2 
given triangles.  
 
Students also enhance 
skills on solving 



 
From their previous 
skills students will 
revisit the above and 
widen their knowledge 
by moving onto solving 
2 linear inequalities and 
finding solution sets to 
compare and see which 
integers satisfy both. 
They also begin to solve 
linear inequalities in 2 
variables algebraically 
using all their previous 
algebra skills obtained 
from KS3.   
 

that involve quadratic 
equations (equation of a 
circle) and a linear 
equation both 
graphically and by the 
method of substitution.   
 
In KS4 students will 
enjoy the experience of 
drawing new graphs 
such as quadratic, cubic, 
reciprocal and circle 
graphs. Here students 
will the skill of 
substitution to 
complete a table of 
values (with and 
without a calculator) to 
draw the above graphs 
 

are introduced to 
column vector notation. 
 
In KS4 students are 
expected to describe 
and perform a 
combination of 
transformations. 
 
 

problems involving 
frustum of cones.   
 
In KS3 students are 
introduced to the basics 
of loci and construction. 
Previously they were 
taught how to use a 
ruler and compass to 
construct a: bisector of 
an angle, perpendicular 
bisector and 
perpendicular from a 
point to a line.  
 
In KS3 learners will be 
given opportunities to 
solve geometric 
problems base on real 
life scenarios such as 
location of a house a 
certain distance away 
from a given point or 
they will be given 
opportunities to use loci 
when installing CCTV 
cameras in a 
building/GPS systems. 
 
In KS4 students enhance 
those skills by 
calculating bearing and 
solving bearing 
problems and are 
expected to read and 
construct scale drawing, 
drawing lines and 



shapes to scale. This 
skill is used a lot in cross 
curricular subjects like 
Geography and Duke of 
Edinburgh hikes when 
using scaling of maps.  
 

Home – Learning: 
 

Homework is assigned 
on Sparx Maths for 
students to complete 
once a week. 
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once a week. 
 

Reading / High Quality 
Text: 
 
Elements of literacy will 
be incorporated 
through key words and 
worded questions 
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through key words and 
worded questions 
 

Numeracy:   
 
Throughout the lessons 
students will be 
engaged with 
numeracy. 
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numeracy. 
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Throughout the lessons 
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engaged with 
numeracy. 
 

Numeracy:  
 
Throughout the lessons 
students will be 
engaged with 
numeracy. 
 

Enrichment / opportunities to develop cultural capital (including careers, WRL and SMSC):   
Spiritual growth is encouraged by students reflecting on their answers, reasoning and in class discussions  
Learners are made aware of choices they make may results to different outcomes and consequences. Their Moral duty is to be able to make the right choices 
in terms of behaviour and to reach the correct answers/conclusions  
Leaners Social developments is encouraged through discussions, sharing ideas, peer marking, articulating their thinking and group work 
Leaners are exposed to different topics and their links to different Culture throughout the curriculum. This includes different multiplication methods from 
Egypt, Russia and China, Pythagoras’ Theorem from Greece, algebra from the Middle East and debates as to where Trigonometry was first used. We try to 



develop an awareness of both the history of maths alongside the realisation that many topics we still learn today have travelled across the world and are used 
international 
Perimeter Area and Volume:  
Area of UK / other countries, Area of Southall compared to other towns / discuss population. No of laps in F1 race. Fuel required? 
Straight line graphs:  
Currency conversion - exchanging money for holiday. Holiday bookings, best value for money, distance-time (Formula one), Fuel consumption for vehicles, 
Cabs - mileage against cost of journey 
Fractions, decimals & percentages:  
When managing a household or social organization’s finances, people use fractions, decimals, and percentages to allocate budgets, manage income, and track 
expenses (e.g., 50% of the budget for groceries). 
Fractions and percentages help manage time for social activities, work, and personal life. For example, dividing your day into different parts: ⅓ for work, ⅓ for 
personal tasks, and ⅓ for social activities. 
Many religious practices involve donating a percentage of one’s income (e.g., 10% tithe in Christianity or zakat in Islam, which is 2.5%). 
Decimals or percentages are used to calculate the amount of time devoted to spiritual practices relative to the entire day or week (e.g., spending 10% of your 
day in meditation). 
In certain spiritual practices, the fraction of the day spent fasting (e.g., during Ramadan or Lent) is calculated to help people manage their health and spiritual 
commitments. 
Percentages are often used to analyse participation rates in cultural events or festivals (e.g., 75% of the population celebrates a national holiday). 
Fractions and percentages show how different cultural groups are represented in media, art, and literature (e.g., 25% of films produced feature indigenous 
stories). 
Percentages are used to track personal progress, such as achieving 80% of your fitness goal or 50% of a career development plan. 
Grading systems often use percentages to reflect personal academic progress (e.g., getting 90% on an exam). 
Fractions and percentages help in tracking performance improvement (e.g., running 10% faster) and time spent in training (e.g., spending 50% of your training 
time on strength and 50% on cardio). Decimals and percentages are used to measure caloric intake and balance 
 
Multiplicative reasoning:  
Social Development: 
Budgeting and financial planning:  
Moral Development: 
Fairness and equality: Multiplicative reasoning can help individuals assess and evaluate situations involving fairness and equality, such as understanding 
proportional distribution of resources in a fair and just manner. 
Spiritual Development: 
Rituals and ceremonies: Multiplicative reasoning may be involved in understanding the significance of numerical patterns or proportions within spiritual rituals 
or ceremonies. 
Cultural Development: 
Art and design: Artists and designers often use multiplicative reasoning to scale their creations, ensuring proportions and dimensions are maintained 
accurately. 



Personal Development: 
Health and fitness: Understanding concepts like calorie intake and expenditure involves multiplicative reasoning, as individuals calculate nutritional values and 
plan exercise routines. 
Physical Development: 
Sports and athletics: Athletes and coaches use multiplicative reasoning to analyze performance metrics, such as calculating speed, distance, and time, or 
understanding the relationship between force and acceleration.  
 Probability:  
Probability is used in political polling to predict election outcomes based on sampled data. This helps assess the likelihood of certain political or social 
changes. 
Social scientists use probability sampling methods to study populations, allowing them to generalize findings from a small sample to a larger group. 
 In anthropology, probability is used to model how cultures evolve over time. For instance, it can help predict which cultural traits are likely to be passed down 
through generations based on environmental factors or societal pressures. 
In linguistics, the probability of certain words or language patterns being used in a culture can help decode societal preferences, values, and changes in 
communication styles. 
 Personal financial decisions often involve probabilistic thinking, such as investing in the stock market, saving for retirement, or evaluating the risks and 
rewards of major purchases. 
 In sports, athletes and coaches use probability to assess the likelihood of success in a game or competition. Statistical analysis can predict outcomes based on 
past performance and improve training methods.  
 Pythagoras: 
 Architecture and Construction: Architects and builders use the Pythagorean theorem to ensure that structures are built accurately and safely. Navigation: The 
Pythagorean theorem is essential in navigation, especially in aviation and maritime contexts. It helps pilots and navigators calculate the shortest distance 
between two points on the Earth's surface when flying or sailing in a straight line. Engineering: Engineers use the Pythagorean theorem extensively in various 
engineering applications.   
  
 Quadratics:  
Social: Medicine and Biology: Quadratic equations can be applied in pharmacokinetics to model the concentration of drugs in the body over time or to analyse 
the growth patterns of populations or organisms. 
Moral: Optimization Problems: Quadratic equations often arise in optimization problems, where one seeks to maximize or minimize a certain quantity, such as 
cost, profit, or efficiency. 
Spiritual: Psychology and Sociology: Quadratic equations can be utilized in statistical analysis to model relationships between variables or to study phenomena 
like learning curves or population dynamics. 
Cultural: Art and Music: Quadratic equations can be used in art to create visually appealing shapes and patterns or in music to model sound waves and 
frequencies. 
Personal Development: While not directly applicable in everyday life, understanding quadratic equations and problem-solving skills related to them can 
contribute to personal development by enhancing critical thinking and analytical abilities. 
 
 



Reciprocal and exponential graphs:  
Reciprocal exponential functions are used in finance for modelling interest rates, depreciation of assets, and in economics for modelling population growth, 
inflation, or decay of resources over time. In biology, these functions can model population growth or decay of biological species. In medicine, they might be 
used to describe the decay of certain drugs in the body over time or the growth or decay of cells in biological processes. Reciprocal exponentials can be used 
in physics to model phenomena such as radioactive decay, electrical circuit analysis (e.g., charging and discharging of capacitors), and certain types of diffusion 
processes. In engineering, they might describe the decay of signals in communication systems or the response of certain physical systems to external stimuli. 
 
Simultaneous equations: 
 Social: Economic Analysis: Economists use simultaneous equations to model complex economic systems where multiple variables are interrelated, such as 
supply and demand, investment and consumption, or inflation and unemployment. 
Spiritual and Moral Reflection: While not traditionally associated with mathematical equations, individuals might metaphorically use simultaneous equations 
to reflect on the interconnectedness of moral principles, spiritual beliefs, and personal values, considering how different aspects of their lives influence and 
shape one another. 
Culture: Urban Planning: Urban planners use simultaneous equations to model urban growth, transportation networks, housing demand, and other factors 
influencing the development of cities and regions. 
Personal:  Personal Finance: Individuals may use simultaneous equations to manage their personal finances, such as budgeting for expenses, saving for 
retirement, or planning investments, considering factors like income, expenses, interest rates, and asset values. Physical: Interpersonal Relationships: In 
personal development and counselling, simultaneous equations can be used metaphorically to represent the interconnectedness of various aspects of one's 
life, helping individuals understand and navigate the complex dynamics of relationships, emotions, and personal goals. 
Ratio and Proportion: In communities, ratio and proportion are used to allocate resources like food, water, or funding fairly. For example, in relief efforts, aid 
may be distributed based on the proportion of people affected. 
 Proportion: 
It plays a role in addressing income inequality by analysing the ratio of the rich to the poor and designing social policies accordingly. 
In various spiritual traditions, ratios determine fasting periods. For instance, fasting for one-third of the day or certain proportions of the month. 
Ratios are fundamental in the creation of art and cultural artifacts. The Golden Ratio is often used in the proportions of paintings, sculptures, and buildings to 
create aesthetic balance. 
Cultural dishes require precise ratios of ingredients to maintain authenticity. For example, in traditional cooking, the ratio of rice to water in various dishes 
may be crucial to achieving the desired texture. 
Allocating a proportion of one’s income to savings, expenses, and leisure ensures a well-managed personal finance plan. 
Transformations:  
Symmetry, housing industry, manufacturers, art works, Kew Gardens floral arrangements, places of worship architecture tessellations.  
Circle theorems and geometry: 
 Professionals in these fields frequently use circle theorems when designing structures, roads, bridges, and other infrastructures. Understanding the properties 
of circles is essential for creating accurate blueprints and ensuring structural integrity. Surveyors and cartographers rely on geometric principles, including 
those related to circles, to accurately map out land and create navigational charts. Circle theorems help in determining distances, angles, and the layout of 
geographical features. Circular motion is a fundamental concept in physics, and circle theorems are applicable when studying objects in motion, such as 
planets orbiting around the sun or satellites orbiting the Earth. Understanding these theorems aids in predicting and analysing motion trajectories. 



 
Constructions and Bearings: 
 Social Implications: 
Construction projects can enhance infrastructure, improving the overall quality of life in communities. 
Moral responsibility lies with construction professionals to ensure the safety of structures and adherence to ethical standards. 
Construction can involve the creation of religious or spiritual spaces, influencing the spiritual experiences of individuals within those spaces. 
Construction projects can impact cultural heritage, either by preserving historical structures or by introducing new architectural styles that influence cultural 
identity. 
Construction directly affects individuals by providing housing and shelter, influencing their quality of life.  
 
 
 
Similarity and congruence:  
Similar and congruent shapes often serve as symbols or representations.  
In social contexts, these symbols can convey shared meanings, fostering communication and understanding among individuals or groups. In various spiritual 
and religious traditions, specific shapes and geometric patterns hold symbolic or spiritual significance. The congruence and similarity of these shapes may be 
seen as representations of divine order or cosmic harmony. Architectural designs often incorporate congruent and similar shapes, reflecting cultural values 
and beliefs. Buildings and structures may use specific shapes to convey cultural identity and historical significance. 
Cumulative frequency: 
 cumulative frequency can be seen in the context of population demographics. For instance, it could represent the cumulative number of people in a 
community who have received vaccinations over time, reflecting the social impact of public health initiatives. Cumulative frequency can relate to moral 
considerations in scenarios such as tracking charitable donations. The cumulative frequency of donations over time demonstrates the collective moral 
responsibility and generosity of individuals within a community. cumulative frequency might be observed in practices like meditation or prayer. Individuals 
may track the cumulative time spent in these activities over days, weeks, or months as a measure of spiritual growth and commitment. Cumulative frequency 
can be tied to cultural practices such as language learning. For instance, tracking the cumulative number of vocabulary words learned by students in a foreign 
language class reflects the cultural appreciation and efforts toward linguistic proficiency 
Histograms: 
- In social contexts, histograms can illustrate income distribution within a society. For instance, a histogram showing the distribution of household incomes in a 
community provides insights into socioeconomic disparities and informs social policy decisions aimed at addressing inequality. 
- Histograms can relate to moral considerations in scenarios such as analysing crime rates. A histogram displaying the frequency of different types of criminal 
offenses in a city can inform moral discussions about law enforcement priorities, crime prevention strategies, and rehabilitation efforts.  
-Histograms might be used to track attendance at religious gatherings or ceremonies over time. By visualizing attendance patterns, spiritual leaders and 
communities can reflect on spiritual engagement, outreach effectiveness, and opportunities for spiritual growth.  
-Histograms can be tied to cultural practices such as language usage. For example, a histogram depicting the frequency of words from different languages 
spoken in a multicultural neighbourhood reflects cultural diversity and linguistic influences within the community., 
 Histograms can be applied to health-related data such as body mass index (BMI) distribution. Individuals may use histograms to monitor changes in BMI over 
time, assess personal health goals, and make informed decisions about diet and exercise habits. 



Graphs of trigonometric functions:  
Trigonometric functions and their graphs are extensively used in engineering and architecture for designing structures, calculating forces, determining angles, 
and creating blueprints. 
Trigonometry: 
It is crucial in navigation, whether it's in the form of GPS systems, maritime navigation, or aviation. Trigonometric functions help in determining distances, 
angles, and positions of objects relative to each other. 
Trigonometry is used in various aspects of personal health and fitness, such as calculating body measurements, designing workout routines, and 
understanding biomechanics. 
Trigonometric functions are used in finance and economics for analysing trends, modelling data, and making predictions. They are particularly useful in fields 
like investment analysis and financial modelling. 

 


