
 

2022-2023 Year 10 (Higher) Curriculum and Assessment Plan for Mathematics:  

The curriculum and assessment of students at this stage of education has been carefully designed to promote deep learning of mathematics. By the end of the year students will: 
● become fluent in the fundamentals of mathematics, including through varied and frequent practice with increasingly complex problems over time, so that pupils develop conceptual understanding and the ability to recall and apply 

knowledge rapidly and accurately 
● reason mathematically by following a line of enquiry, conjecturing relationships, and generalisations, and developing an argument, justification or proof using mathematical language 
● solve problems by applying their mathematics to a variety of routine and non-routine problems with increasing sophistication, including breaking down problems into a series of simpler steps and persevering in seeking solutions 
● Curriculum is aimed at those that will be sitting the higher GCSE 
● Units are sequenced to ensure that necessary conceptual building blocks are taught prior to larger concepts and to allow maximum opportunity to make connections between topics. 

 
Unit 1: Expanding and factorising (12 Hours) 
 
All students will know: 

• Understand the meaning of an 
identity 

• Multiply two linear expressions of 
the form (x + a)(x + b), (ax + b)(cx + d) 
and (x + a)2 

• Factorise a quadratic expression of 
the form x² + bx and x² + bx + c 

• Work out why two algebraic 
expressions are equivalent 

• Expand the product of three 
binomials 

• Create a mathematical argument to 
show that two algebraic expressions 
are equivalent 

• Distinguish between situations that 
can be modelled by an expression or 
a formula 

• Create an expression or a formula to 
describe a situation 
 

All students will be assessed: 
DIRT Task 1 
 
Impact- Why do we teach this? 
 

• Algebraic manipulation is one of the 
most basic, necessary, and important 
skills in a student’s repertoire 

• For those studying A Level, these 
skills will be used consistently to 
solve higher level problems 

 

Subject specific skills 
being developed: 

• Expanding 
double 
brackets 

• Factorising 
into single and 
double 
brackets 

• Expanding 
triple brackets 

• Equating 
coefficients 

Unit 2: Solving quadratics (12 Hours) 
 
All students will know: 

• Solve a quadratic equation of the form x² + bx 
+ c = 0 by factorising 

• Solve a quadratic equation by rearranging and 
factorising 

• Make connections between graphs and 
quadratic equations of the form ax² + bx + c = 
0 and of the form ax² + bx + c = dx + e 

• Sketch quadratic graphs 
• Find approximate solutions to quadratic 

equations using a graph 
• Deduce roots of quadratic functions 

algebraically 
• Solve problems that involve solving a 

quadratic equation in context 
• Know and apply the formula for solving simple 

and complex quadratic equations of the form 
ax² + bx + c = 0 

• Solve equations involving fractions that can be 
rearranged into the form ax² + bx + c = 0 

• Solve problems in probability that generate a 
quadratic equation 

 
All students will be assessed: 
 
DIRT Task 2 
 
Impact - Why do we teach this? 
 

• They are functions whose values can be easily 
calculated from input values, so they are a 
slight advance on linear functions and provide 
a significant move away from attachment to 
straight lines 

• In real life, the quadratic formula helps us in 
determining the area of space, the speed of a 

Subject specific skills 
being developed: 

• Solving 
quadratic 
equations by 
factorising 

• Solving 
quadratic 
equations 
using the 
formula 

• Solving 
quadratic 
equations by 
completing the 
square 

• Quadratic 
graphs 

Unit 3:  Simultaneous Equations (10 hours) 
 
All students will know: 

• Solve two linear simultaneous equations in two 
variables by substitution with integer and 
fractional coefficients 

• Derive and solve two simultaneous equations in 
complex cases 

• Interpret the solution to a pair of simultaneous 
equations 

• Solve simultaneous equations in two variables 
where one is a simple quadratic equation using 
substitution 

• Make connections between simultaneous 
equations and graphs 

 
 
All students will be assessed: 
 
DIRT Task 3 
 
Impact - Why do we teach this? 
 

• Builds on previously taught linear and quadratic 
equations and has many graphical links 

• Simultaneous equations can be used when 
considering the relationship between the price 
of a commodity and the quantities of the 
commodity people want to buy at a certain price 

• An equation can be written that describes the 
relationship between quantity, price and other 
variables, such as income 

 

Subject specific skills 
being developed: 
 

• Simultaneous 
equations (both 
linear) 

• Simultaneous 
equations (one 
linear, one 
quadratic) 

• Simultaneous 
equations 
graphically 

Key Vocabulary: 
Simplify 
Algebraic 
Fraction 
Numerator 
Denominator 
Factorise 
Indices 
Brackets 
Expression 
Quadratic 
Factorise 
Linear 
Binomial  
Product 
Expand 
Cancel 

Reading Skills needed 
for this unit: 
Key Vocabulary: 
quadratic 
quadratic equation 
coefficient 
factorise 
product 
solution 
rearrange 
of the form (𝑎𝑥2 +
𝑏𝑥 + 𝑐) 
function 
root 
approximate 
graph 
construct 
intersection 
equations 
substitute 
 
 

• simultaneous 
equations 

• substitute 
• pair of 

solutions 
 
 



 
Opportunity for cross-
curricular skill 
development 

● Numeracy  
● PSHE 

moving object, the value of profit gained on a 
product, and more 

Opportunity for cross-
curricular skill 
development 

● Numeracy  
● PSHE 

 

Opportunity for cross-
curricular skill 
development 

● Numeracy  
● PSHE 

 
Unit 4: Indices, standard form and bounds 
(11 hours) 
 
All students will know: 

• Estimate squares and cubes of 
numbers up to 100 

• Estimate powers of numbers up to 10 
• Estimate square roots of numbers up 

to 150 and cube roots of numbers up 
to 20 

• Know and use the fact that a-n = 1/an   
• Know and use the fact that a1/n = na 
• Choose the required minimum and 

maximum values when solving a 
problem involving upper and lower 
bounds 

• Calculate the upper and lower 
bounds in a given situation 

 
All students will be assessed: 
DIRT Task 4 
 
Impact - Why do we teach this? 
 
 

• Laws of indices provide us with rules 
for simplifying calculations or 
expressions involving powers of the 
same base. 

• Standard form allows scientists to 
compare the order of magnitude of 
different quantities in a way that 
helps them to explain phenomena 
and make useful predictions 

• Upper and lower bounds build on the 
fundamental rounding skills that 
students learnt at KS3 and allows 
them to apply this knowledge to 
more difficult problems 

Subject specific skills 
being developed:  
 

• Standard form 
• Negative and 

fractional 
indices 

• Upper and 
lower bounds 

Unit 5: Surds 
 
All students will know: 

• Know and use √𝑎 ×  𝑏  = √𝑎 ×  √𝑏  
• Simplify surds 
• Solve problems involving the simplification of 

surds 
• Multiply two binomials involving surds 
• Expand the product of two binomials involving 

surds 
• Rationalise the denominator of a simple surd 

expression 
• Rationalise the denominator of a more 

complex surd expression 
 

 
All students will be assessed: 
DIRT Task 5 
 
Impact - Why do we teach this? 
 

• Surds are used to write irrational numbers 
precisely – because the decimals of irrational 
numbers do not terminate or recur, they 
cannot be written exactly in decimal form. 

• Surds are essential in computer 
programming. 

• For those studying A Level, these skills will be 
used consistently to solve higher level 
problems 

Subject specific skills 
being developed: 
 

• Simplifying 
surds 

• Brackets and 
surds 

• Rationalising 
the 
denominator 

Unit 6:  Pythagoras and Trigonometry (9 Hours) 
 
All students will know:  

• Appreciate that the ratio of corresponding sides 
in similar triangles is constant 

• Choose an appropriate trigonometric ratio that 
can be used in a given situation 

• Understand that sine, cosine and tangent are 
functions of an angle 

• Establish the exact values of sinθ, cosθ and tanθ 
for θ = 0°, 30°, 45°, 60° and 90° 

• Use a calculator to find the sine, cosine and 
tangent of an angle 

• Know the trigonometric ratios, sinθ = opp/hyp, 
cosθ = adj/hyp, tanθ = opp/adj 

• Set up and solve a trigonometric equation to 
find a missing side and missing angle in a right-
angled triangle 

• Use trigonometry to solve problems involving 
bearings 

 
 

All students will be assessed: 
DIRT Task 6 
 
Impact- Why do we teach this? 
 

• Pythagoras theorem is an extremely useful tool 
that provides the basis for more complex 
trigonometry theories such as the converse of 
the Pythagorean theorem 

• Trigonometry allows students to work out 
complex angles and dimensions in relatively 
little time 

• For those studying A Level, these skills will be 
used consistently to solve higher level problems 

Subject specific skills 
being developed:  
 

• Trigonometry – 
missing sides 

• Trigonometry -
missing angles 

• Pythagoras 

Key Vocabulary: 
Bound 
upper bound 
lower bound 
measurement 
error  
error interval 
compounded  
accuracy 
power 
root 
estimate 
nearest squares/cubes 
base number 
index/indices 
simplify 
equivalent 
 

Key Vocabulary: 
term  
surd 
simplify 
equivalent 
rational  
irrational 
rationalise (the 
denominator) 
complement 

Key Vocabulary: 
triangle 
Pythagoras' Theorem 
right-angled triangle 
hypotenuse 
root 
surd 
(Pythagorean) triple 
trigonometry 
opposite 
adjacent 
sine 
cosine 
tangent 
ratio 
similar (triangles) 
known 
exact value  

Opportunity for cross-
curricular skill 
development 

● Numeracy  
● PSHE 

 
 
 
 

Opportunity for cross-
curricular skill 
development 

● Numeracy  
● PSHE 

 

Opportunity for cross-
curricular skill 
development 

● Numeracy  
● PSHE 

 

Unit 7:  3D Pythagoras/Trigonometry and 
Sine/Cosine Rule (11 hours) 

 

Subject specific skills 
being developed:  

Unit 8:  Algebraic fractions and rearranging formulae 
(10 hours) 
 

Subject specific skills 
being developed:  

Unit 9:  Direct and inverse proportion (9 hours) 
 
All students will know: 

Subject specific skills 
being developed:  



 
All students will know: 

• Use Pythagoras’ theorem to find 
missing lengths in 3D shapes 

• Use trigonometry to find the angle 
between a line and a plane 

• Solve simple and complex problems 
involving missing lengths and angles 
in three dimensional figures 

• Know and use the sine rule in simple 
cases 

• Use the sine rule to find a missing 
side and angle in a non-right angled 
triangle  

• Know and use the cosine rule in 
simple cases 

• Use the cosine rule to find a missing 
side and angle in a non-right angled 
triangle  

• Solve complex problems involving 
bearings 

• Know and use area = ½ab sinC to 
calculate the area of any triangle 

• Know and use area = ½ab sinC to 
calculate sides or angles of any 
triangle 

 
All students will be assessed: 
DIRT Task 7 
 
Impact - Why do we teach this? 
 

• Build upon previous chapter in 
allowing to look at non right-angled 
triangles 

• For those studying A Level, these 
skills will be used consistently to 
solve higher level problems 

Key Vocabulary: 
triangle 
trigonometry 
sine 
cosine 
tangent 
known 
exact value 
sine rule 
cosine rule 

All students will know: 
• Add and subtract algebraic fractions 
• Multiply and divide algebraic fractions 
• Simplify an algebraic fraction 
• Expand the product of three binomials 
• Factorise an expression involving the 

difference of two squares 
• Factorise a quadratic expression of the form 

ax² + bx + c (a is prime) 
• Identify when factorisation of the numerator 

and/or denominator is needed to simplify an 
algebraic fraction  

• Simplify an algebraic fraction that involves 
factorisation 

• Change the subject of a formula when more 
than two steps are required 

• Change the subject of a formula when the 
required subject appears twice 

 
All students will be assessed: 
DIRT Task 8 
 
Impact - Why do we teach this? 
 

• Algebraic manipulation is one of the most 
basic, necessary, and important skills in a 
student’s repertoire 

• For those studying A Level, these skills will be 
used consistently to solve higher level 
problems 

 

Key Vocabulary: 
Simplify 
Algebraic 
Fraction 
Numerator 
Denominator 
Factorise 
Indices 
Brackets 
Expression 
Quadratic 
Factorise 
Linear 
Binomial  
Product 
Expand 
Cancel 

• Understand how to apply basic ratio skills to 
more complex problems 

• Recognise and interpret graphs that illustrate 
direct and inverse proportion 

• Understand that X is inversely proportional to Y 
is equivalent to X is proportional to 1/Y 

• Interpret equations that describe direct and 
inverse proportion 

• Solve problems which include finding the 
multiplier in a situation involving direct 
proportion 

• Solve problems which include finding the 
multiplier in a situation involving inverse 
proportion 

 
All students will be assessed: 
DIRT Task 9 
 
Impact - Why do we teach this? 
 

• Direct and inverse proportion are used to show 
how the quantities and amount are related to 
each other. 

• It allows students to combine their knowledge 
of direct and inverse proportion at KS3 and 
algebraic formulae in order to solve proportion 
problems 

Key Vocabulary: 
directly proportional 

∝ 
constant of 
proportionality 
multiplier 
inversely proportional 
reciprocal 
ratio 

Opportunity for cross-
curricular skill 
development 

● Numeracy  
● PSHE 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Opportunity for cross-
curricular skill 
development 

● Numeracy  
● PSHE 

 

Opportunity for cross-
curricular skill 
development 

● Numeracy  
● PSHE 

 



 
 

Unit 10: Averages (6 hours) 
 
All students will know: 

• Find the mode of set of data 
• Find the median of a set of data 

including when there are an even 
number of numbers in the data set 

• Calculate the mean, median and 
mode from a frequency table 

• Calculate and understand the range 
as a measure of spread (or 
consistency) 

• Analyse and compare sets of data, 
appreciating the limitations of 
different statistics (mean, median, 
mode, range) 

• Find the modal class of set of 
grouped data 

• Find the class containing the median 
of a set of data 

• Calculate an estimate of the mean 
from a grouped frequency table 

• Estimate the range from a grouped 
frequency table 

• Analyse and compare sets of data, 
appreciating the limitations of 
different statistics (mean, median, 
mode, range) 

• Choose appropriate statistics to 
describe a set of data 

 
All students will be assessed: 
DIRT Task 10 
 
Impact - Why do we teach this? 
 

• Allows us to build on the data skills 
learnt at KS3 

• Finding an average gives us an idea 
as to an overall behaviour or trend of 
a set of data 

 

Subject specific skills 
being developed:  
 

• Averages and 
range from 
listed data 

• Averages from 
frequency 
tables 

• Analysing 
statistics 

Unit 11: Arcs, sectors and surface area (7 hours) 
 
All students will know: 

• Know circle definitions and properties, 
including:  tangent, arc, sector and segment 

• Calculate the arc length and area of a sector, 
including calculating exactly with multiples of 
π 

• Calculate the angle of a sector when the arc 
length and radius are known 

• Calculate the surface area of a triangular prism 
• Calculate the surface area of a cylinder, 

including calculating exactly with multiples of 
π 

 
All students will be assessed: 
DIRT Task 11 
 
 
Impact - Why do we teach this? 
 

● To further develop reasoning skills and a 
secure conceptual understanding of 
mensuration, particularly the concepts of 
perimeter, area and volume, which can be 
applied to a wide range of problems and 
contexts 

● To recap concepts of perimeter, area and 
volume, extend problem solving and introduce 
trapezia and very basic circle work 

● To build foundations for future study of circle 
formulae including circle theorems 

Subject specific skills 
being developed:  

● Arc length of a 
sector 

● Area of a 
sector 

● Surface area of 
a triangular 
prism 

Surface area of a 
cylinder 

Unit 12: Complex volume and surface area (14 hours) 
 
All students will know: 

• Use Pythagoras’ theorem to find lengths in a 
pyramid or cone 

• Find the surface area and volume of spheres, 
cones and pyramids 

• Identify how to find the volume or surface area 
of a composite solid 

• Solve practical problems involving the surface 
area and volume of solids 

• Understand the implications of enlargement on 
area and volume 

• Move freely between scale factors for length, 
area and volume 

• Solve practical problems involving length, area 
and volume in similar figures 

 
All students will be assessed: 
DIRT Task 12 
 
Impact - Why do we teach this? 
 

• Mensuration is an important topic with high 
applicability in real-life scenarios 

• Examples are measurement of agricultural 
fields, floor areas required for purchase/selling 
transactions 

• Measurement of volumes required for packaging 
milk, liquids, solid edible food items. 

Subject specific skills 
being developed:  

Key Vocabulary: 
Mean 
Median 
Mode 
Range 
Average 
Frequency 
Discrete data 
Continuous data 
 

Key Vocabulary: 
Tangent 
Arc 
Sector 
Segment 
Chord 
Tangent 
Radius 
Diameter 
Circumference 
Triangular prism 
Pi 

Key Vocabulary: 
surface area 
net 
cube 
cuboid 
prism 
cross-section 
curved surface area 
cylinder 
pyramid 
cone 
frustum 
sector 
slant height 
sphere 
hemisphere 
Pythagoras’ Thm 
volume 
similar 
scale factor  
area scale factor 
volume scale factor 
proportion 

Opportunity for cross-
curricular skill 
development 

● Numeracy  
● PSHE 

Opportunity for cross-
curricular skill 
development 

● Numeracy  
● PSHE 

Opportunity for cross-
curricular skill 
development 

● Numeracy  
● PSHE 

Unit 13: Calculating fractions, decimals and 
percentages (8 hours) 
 
All students will know: 

Subject specific skills 
being developed:  
 

Unit 14: Converting fractions, decimals and 
percentages (4 hours) 
 
All students will know: 

Subject specific skills 
being developed: 
 

Unit 15: Cumulative frequency and boxplots (6 hours) 
 
All students will know: 

• Use a sample to infer properties of a population 

Subject specific skills 
being developed:  
 

• Quartiles 



 
• Identify the multiplier for a 

percentage increase or decrease 
when the percentage is greater than 
100% 

• Use calculators to increase an 
amount by a percentage greater than 
100% 

• Solve problems involving percentage 
change 

• Solve original value problems when 
working with percentages 

• Solve financial problems including 
simple interest 

• Solve problems that require exact 
calculation with fractions 

• Recognise when a situation involves 
compound interest 

• Calculate the result of a repeated 
percentage change, including 
compound interest 

• Solve problems involving growth and 
decay 

 
All students will be assessed: 
DIRT Task 13 
 
Impact - Why do we teach this? 
 

• Build upon the more fundamental 
FDP skills that have been studied at 
KS3. 

• Allows students to explore more real 
life scenarios, particular involving 
finance. 

 
 
 

• Percentage 
increase and 
decrease 

• Compound 
percentages 

• Reverse 
percentages 

• Mixed number 
calculations 

 
 

• Convert a fraction to a recurring decimal 
• Convert a recurring decimal of the form 0. �̇�, 

0. �̇��̇�, 0. �̇�𝑦�̇� to a fraction 
• Convert a recurring decimal of the form 0.0�̇�, 

0.0�̇��̇�, to a fraction 
 
All students will be assessed: 
DIRT Task 14 
 
 
Impact - Why do we teach this? 
 

• To build on previous knowledge of fractions, 
decimals and percentages as ways of 
representing non-whole quantities and 
proportions. 

• To explore more complex percentages, 
including those greater than 100%, applying 
them to more challenging problems including 
original amounts 

• To continue exploration of equivalence, 
working interchangeably with decimals, 
fractions and percentages 

• To explore algebraic approaches for 
representing recurring decimals as fractions 

 

• Convert a 
fraction to a 
recurring 
decimal 

• Convert a 
recurring 
decimal to a 
fraction 

• Understand the limitations of sampling 
• Know the meaning of the lower quartile and 

upper quartile 
• Find the quartiles for discrete data sets 
• Calculate and interpret the interquartile range 
• Construct and interpret a box plot for discrete 

data 
• Use box plots to compare distributions 
• Understand the meaning of cumulative 

frequency 
• Complete/construct a cumulative frequency 

table 
• Use a cumulative frequency curve to estimate 

the quartiles and properties for grouped 
continuous data sets 

 
All students will be assessed: 
DIRT Task 15 
 
Impact - Why do we teach this? 
 

• Builds upon the statistical skills they have leant 
at KS3 and earlier on in the year. 

• Allows students to look at new ways in which 
data can be represented and the advantages and 
disadvantages of each. 

• Cumulative 
frequency 
curves 

• Boxplots 

Key Vocabulary: 
 

Key Vocabulary: 
 

Key Vocabulary: 
 

Opportunity for cross-
curricular skill 
development 

● Numeracy  
● PSHE 

Opportunity for cross-
curricular skill 
development 

● Numeracy  
● PSHE 

Opportunity for cross-
curricular skill 
development 

● Numeracy  
● PSHE 

Ensuring this curriculum meets the needs of all pupils: this curriculum has been designed to ensure pupils from all starting points will develop the key curriculum skills and knowledge identified. The curriculum design ensures that each 
unit forms part of the overall learning journey and there are opportunities for revisiting skills and linking together key pieces of knowledge. Ongoing formative assessment and clear summative assessment points allow individual staff and 
departments to identify misconception and adjust curriculum appropriately.    
Enrichment opportunities: Throughout the year, students across all key stages in all subject areas will take part in competitions with several schools within the Birmingham Catholic Diocese. The mathematics activities have included a 
‘Stock Exchange Challenge’ and ‘Mathematics challenge’ style events. 

Career opportunities/ links: data/research analyst, computer programmer, medical scientist, financial analyst, statistician, actuary, economist, software developer, data scientist. 

 

 


