Catalogue - Home

Introductory Maths Catalogue Maths Content

Back

This maths catalogue is designed to help you settle
into your programme. Whether you are a maths
student an engineer or studying the natural sciences
this catalogue will tell you what maths you might
expect to encounter in your year one modules and
links to resources that will help you practice. Click on
the buttons to the right to learn more about whatisin
the catalogue and the language that is used. Click on
‘Undergraduate Programmes’ to see what maths isin
your course. Or click on ‘Maths Content’ to search for

a specific concept.




How to use this Catalogue
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Click below to see August, a first-year maths student explain how to use the catalogue. And see how other

students might use the catalogue to support them before they start and into their first year at Imperial. These

characters are all part of the Imperial Inclusive personae project. To find out more about them and to meet

other personae visit the Inclusive Personae website.

This is a pilot release so if you think anything is missing, have any feedback, or find something that is not

working, please email aasc@imperial.ac.uk.

Hi, | am Rachel. | am one of the

StudentShapers who worked on this
project. When | started my course, | felta

bit lost because there was a lot of maths. |

hope it helps!

Hi I’m August | think this is a great
resource. | made a video to help

introduce you this resource.

Hi I’m Elena, | have dyslexia and

dyspraxia, and this resource helps
me plan what | need to do and find
other resources to complement

my studies.

Hi, I’m Ahmir, | come from Malaysia, and | use
this catalogue to help me translate the concepts|

learned in my own language into English.

Hi, my name is Andrew, and |

studied for my A-levels at a
college that did not offer
further maths, so | am using

this catalogue tofillin a few

gaps.



https://www.imperial.ac.uk/students/personae/catalogue/
mailto:aasc@imperial.ac.uk
https://www.youtube.com/watch?v=lzsvnxejzpo&feature=youtu.be
https://www.youtube.com/watch?v=lzsvnxejzpo&feature=youtu.be
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This catalogue covers first year modules which have substantial mathematical content within them which is
likely to be based on concepts taught in the UK A-level system. The terminology is typically that which is
used in the UK educational system, but we are aware that many students come from different systems and
have different primary languages. One of the aims of this catalogue is to help those students fill in any gaps

caused by different systems or language barriers.

Some modules covering more advanced topics, are not covered here as it is expected that they will be taught
from scratch within your programmes. Nevertheless, the intro content in this catalogue will help you with the

foundations of all maths.

Where programmes with multiple streams have identical year one modules they have been grouped
together, for example Mechanical Engineering with Nuclear Engineering will be found under Mechanical
Engineering. If you have a resource that you think should be included, please emailis at

aasc@imperial.ac.uk.



mailto:aasc@imperial.ac.uk
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This catalogue was developed as part of a StudentShapers project. The team of six is made up of

three staff members and three students with a range of skills and backgrounds.

Jack Kwok - 2nd Year Civil Engineering student
Katie Stripe — Senior Learning Designer. Working

e

from Hong Kong. In my free time, | enjoy playing

on inclusive learning projects across Imperial
' badminton, cooking, and occasionally going
. P College.
\ camping.

Dr Phil Ramsden - Director of Cross Curricular
Wonjun Choi - 3rd year Mathematics Student
Mathematics Education and a dynamicist by
from South Korea. | love travelling and playing
specialism. Working on outreach, visualisations
baseball!
and automated feedback.

Madison Fernando - 3rd year biological sciences

Dr Sam Brzezicki- Senior Teaching Fellow for
student from Paris. | love to travel, bake and take
Outreach.
photos.



https://www.imperial.ac.uk/students/studentshapers/
https://profiles.imperial.ac.uk/k.stripe
https://profiles.imperial.ac.uk/samuel.brzezicki10
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The maths content covered in this catalogue has been
split into categories to make the resources more
manageable. These are in four broad groups
‘Introductory or refresher maths’ which covers
concepts that could be useful for anyone at Imperial.
'Intermediate maths' covering content that will be
useful for those studying maths, physics, chemistry and
engineering and a section specific to differentiation
and integration which is a significant part relevant to
most programmes. Mechanics and statistics are also
included as optional content that, while not required
prior to starting the course, would be helpful to know.

Click on the boxes to the right to learn more.
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Aeronautical Engineering Design Engineering Biochemistry, Biotechnology

Biomedical Engineering Electrical and Electronic/Information Engineering Biological Sciences, Ecology and Environmental

Biomedical Technology Ventures Geology Biology, Microblology

Molecular Bioengineering Geophysics & Earth and planetary sciences Chemistry

Chemical Engineering Materials Science and Engineering Mathematics

Civil Engineering Mechanical Engineering Physics
Computing Joint Maths and Computing

Select your Programme

to find out what maths

Economics, Finance, and Data Science Medical Biosciences you might encounter
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Not included

Molecular and Cellular Biology

Chemistry of Biological Interactions
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Medical Biosciences: Integrative Body Systems Maths Content

Programme - Home

Scientific notation Types of graphs
Significant figures Linear graphs
Standard units Linear regression

Hyperbolic graphs and asymptotes

Solving equations Linear Algebra

Linear equations Linear transformations
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Medical Biosciences: Lab Pod 1 Maths Content

Programme - Home

Solving equations Linear Algebra

Linear equations Linear transformations
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Medical Biosciences: Statistics Maths Content
Programme - Home
et | oo
Scientific notation Types of graphs Probability of distribution
Significant figures Linear graphs Bayes rules
Standard units Linear regression

Hyperbolic graphs and asymptotes



Aeronautical Engineering

Not included

Catalogue - Home
Maths Content

Programme - Home

Mathematics 1

Aerodynamics 1

Computing and Numerical Methods 1

Introduction to Aerospace

Engineering Practice 1

Materials 1

Mechanics

Structures 1

Thermodynamics and Heat Transfer
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Aeronautical Engineering: Mathematics 1 Maths Content

Programme - Home
m Differentiation 1 Integration 1 Ordinary differential equations

Intro to matrices Differentiation Rules Elementary Integration 1st order - Separation of Variables
Operations Elementary integration 2 1st order - Integrating Factor
Determinants Limits 2nd order - Ordinary differential equations
Inverse Matrices Implicit Differentiation Riemann Sum
System of Linear Equations Optimization Integration Techniques
Sketching Trigonometric and Hyperbolic Substitution Conversion
Parametric Functions Definite Integrals & Area under the Curve Curve Sketching

Hyperbolic Functions Parametric Integration Area Under Polar Curves

VQCtOI’S Properties and Graphs Volume of Revolution
Introduction Derivatives and Integrals Complex Numbers

Dot and Cross Product Inverse Hyperbolic Functions Cartesian Form

Power Series Polar Form

Maclaurin and Taylor Series
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Aeronautical Engineering: Computing and Numerical Methods 1 Maths Content

Programme - Home

Intro to matrices Types of graphs Scientific notation

Operations Linear graphs Significant figures

Determinants Linear regression |ntegration 2 Standard units
| Functions ememn Sum Algebra

System of Linear Equations Polynomials Integration Techniques Algebraic expression
Linear equations and matrices Exponential and log functions Power, roots, and indices
Eigenvalues and Eigenvectors Probability of distribution The basics of logarithms Quadratics

Vectors Trigonometry Series
Introduction Basic concepts Complex Numbers Negative and fractional powers

Dot and Cross Product Cartesian Form Solving equations

Equations of 3D Lines and Planes Power Series Numerical Methods Linear equations

Scalars Maclaurin and Taylor Series Trapezium Rule and Newton-Raphson Quadratic equations
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Aeronautical Engineering: Aerodynamics 1 Maths Content

Programme - Home

pifferentiation1 ] Avithmetic

Differentiation Rules Scientific notation
Derivatives of simple functions Significant figures
Minima/maxima Standard units

Polynomials Integration 1 Algebraic expression

Exponential and log functions Elementary Integration Power, roots, and indices
Elementary integration 2 Functions
Definite vs indefinite Quadratics

Trigonometry Exponential and log functions
Basic concepts Linear Algebra Solving equations

System of linear equations Linear equations

Ordinary differential equations Quadratic equations

1st order - Separation of Variables Simultaneous equations



Bioengineering

Catalogue - Home
Maths Content

Programme - Home

Not included

Mathematics 1 - Term 1

Mathematics 1 - Term 2

Mathematics and Engineering 1

Mechanics and Electronics 1

This page covers the maths content for Biomedical Engineering (Mathematics

and Mechanics and Electronics), Biomedical Technology Ventures

(Mathematics), and Molecular Bioengineering (Mathematics and Engineering).

Computer Fundamentals and Programming 1

Design and Professional Practice 1

Medical and Biological Science 1

Foundations of Biomedical Engineering

Sensors and Actuation

Bioengineering Science 1
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Bioengineering: Mathematics 1 —Term 1 Maths Content

Programme - Home

Differentiation 1 Hyperbolic Functions

Differentiation Rules Elementary Integration Introduction Properties and Graphs

Elementary integration 2 Dot and Cross Product Derivatives and Integrals

lefe re ntiation 2 Equations of 3D Lines and Planes Inverse Hyperbolic Functions
Limits Integration 2 Relationship Between Lines and Planes

Implicit Differentiation Riemann Sum
Optimization Integration Techniques
Sketching Trigonometric and Hyperbolic Substitution Cartesian Form
Parametric Functions Definite Integrals & Area under the Curve Polar Form

Parametric Integration

Volume of Revolution Polar Coordinates

Conversion

Power Series Curve Sketching

Maclaurin and Taylor Series Area Under Polar Curves
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Bioengineering: Mathematics 1 — Term 2 Maths Content

Programme - Home

Operations

Determinants

Inverse Matrices

Ordinary differential equations System of Linear Equations

1st order - Separation of Variables

1st order - Integrating Factor

2"d order - Ordinary differential equations
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Bioengineering: Mathematics and Engineering Maths Content

Programme - Home

Differentiation 1 Hyperbolic Functions

Differentiation Rules Elementary Integration Introduction Properties and Graphs

Elementary integration 2 Dot and Cross Product Derivatives and Integrals

lefe re ntiation 2 Equations of 3D Lines and Planes Inverse Hyperbolic Functions
Limits Integration 2 Relationship Between Lines and Planes

Implicit Differentiation Riemann Sum
Sketching Trigonometric and Hyperbolic Substitution Cartesian Form Operations
Parametric Functions Definite Integrals & Area under the Curve Polar Form Determinants
Parametric Integration Inverse Matrices

Ordinary differential equations Volume of Revolution Polar Coordinates System of Linear Equations

1st order - Separation of Variables Conversion

1st order - Integrating Factor Power Series Curve Sketching

2nd order - Ordinary differential equations Maclaurin and Taylor Series Area Under Polar Curves



Catalogue - Home

Bioengineering: Mechanics and Electronics 1 Maths Content
Programme - Home
Differentiation 1 Integration 1
Differentiation Rules Elementary Integration Introduction
Elementary integration 2 Dot and Cross Product

Differentiation 2 Equations of 3D Lines and Planes
Limits Integration 2 Relationship Between Lines and Planes

Implicit Differentiation Riemann Sum
Optimization Integration Techniques
Sketching Trigonometric and Hyperbolic Substitution Cartesian Form
Parametric Functions Definite Integrals & Area under the Curve Polar Form

Parametric Integration

Ordinary differential equations Volume of Revolution

1st order - Separation of Variables

1st order - Integrating Factor Power Se rieS

2"d order - Ordinary differential equations Maclaurin and Taylor Series



Chemical Engineering

Not included

Catalogue - Home
Maths Content

Programme - Home

Mathematics Fundamentals - Term 1

Mathematics Fundamentals — Term 2

Physical Chemistry

Thermodynamics 1

Mastery 1

Process Analysis

Chemical Engineering Practice 1

Transfer Processes 1

Chemistry 1

Separation Processes 1
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Chemical Engineering: Mathematics Fundamentals — Term 1 Maths Content

Programme - Home

Differentiation 1 Complex Numbers Hyperbolic Functions

Differentiation Rules Elementary Integration Cartesian Form Properties and Graphs
Elementary integration 2 Polar Form Derivatives and Integrals
Limits Riemann Sum Conversion
Implicit Differentiation Integration Techniques Curve Sketching
Optimization Trigonometric and Hyperbolic Substitution Area Under Polar Curves
Sketching Definite Integrals & Area under the Curve
Parametric Functions Parametric Integration

Volume of Revolution

Power Series

Maclaurin and Taylor Series
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Chemical Engineering: Mathematics Fundamentals — Term 2 Maths Content

Programme - Home

_ vectors __§  Marices

Introduction Operations
Dot and Cross Product Determinants
Ordinary differential equations Equations of 3D Lines and Planes Inverse Matrices
1st order - Separation of Variables Relationship Between Lines and Planes System of Linear Equations

1st order - Integrating Factor

2nd order - Ordinary differential equations



Chemical Engineering: Thermodynamics 1

Differentiation 1

Differentiation Rules Elementary Integration

Elementary integration 2

Differentiation 2

Limits Riemann Sum
Implicit Differentiation Integration Techniques
Optimization Trigonometric and Hyperbolic Substitution
Sketching Definite Integrals & Area under the Curve
Parametric Functions Parametric Integration

Volume of Revolution

Catalogue - Home
Maths Content

Programme - Home



Chemical Engineering: Physical Chemistry

Differentiation 1

Differentiation Rules Elementary Integration

Elementary integration 2

Differentiation 2

Limits Riemann Sum
Implicit Differentiation Integration Techniques
Optimization Trigonometric and Hyperbolic Substitution
Sketching Definite Integrals & Area under the Curve
Parametric Functions Parametric Integration

Volume of Revolution

Ordinary differential equations

1st order - Separation of Variables

1st order - Integrating Factor

2nd order - Ordinary differential equations

Catalogue - Home
Maths Content

Programme - Home



Civil Engineering

Not included

Catalogue - Home
Maths Content

Programme - Home

Mathematics 1 - Term 1

Mathematics 1 - Term 2

Mechanics

Structural Mechanics 1

Fluid Mechanics 1

Professional Engineering Practice

Civil Engineering Design 1

Computational Methods 1

Materials

Geotechnics

Energy and Environmental Engineering
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Civil Engineering: Mathematics 1 -Term 1 Maths Content
Programme - Home
Differentiation 1 Integration 1 Complex Numbers
Differentiation Rules Elementary Integration Cartesian Form
Elementary integration 2 Polar Form

Differentiation 2 Integration 2
Limits RiemanuSa Polar Coordinates

Implicit Differentiation Integration Techniques Conversion
Optimization Trigonometric and Hyperbolic Substitution Curve Sketching
Sketching Definite Integrals & Area under the Curve Area Under Polar Curves
Parametric Functions Parametric Integration

Volume Of Revolution Hyperbolic Functions
Power Series Properties and Graphs

Maclaurin and Taylor Series Derivatives and Integrals

Inverse Hyperbolic Functions
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Civil Engineering: Mathematics 1 - Term 2 Maths Content

Programme - Home

Ordinary differential equations

1st order - Separation of Variables

1st order - Integrating Factor

2nd order - Ordinary differential equations

Operations

Determinants

Inverse Matrices

System of Linear Equations

Vectors

Introduction
Dot and Cross Product

Equations of 3D Lines and Planes
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Civil Engineering: Mechanics 1 Maths Content

Programme - Home

Differentiation Rules Elementary Integration 1st order - Separation of Variables
Elementary integration 2 1st order - Integrating Factor
2nd order - Ordinary differential equations
Limits Riemann Sum
Implicit Differentiation Integration Techniques
Optimization Trigonometric and Hyperbolic Substitution
Sketching Definite Integrals & Area under the Curve
Parametric Functions Parametric Integration

Volume of Revolution
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Civil Engineering: Structural Mechanics 1 Maths Content

Programme - Home

Differentiation 1 Integration 1
Differentiation Rules Elementary Integration

Elementary integration 2

Differentiation 2 Integration 2
Limits Riemann Sum Polar Coordinates

Implicit Differentiation Integration Techniques Conversion
Optimization Trigonometric and Hyperbolic Substitution Curve Sketching
Sketching Definite Integrals & Area under the Curve Area Under Polar Curves
Parametric Functions Parametric Integration

Volume of Revolution
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Civil Engineering: Fluid Mechanics 1 Maths Content

Programme - Home

Differentiation 1 Integration 1
Differentiation Rules Elementary Integration

Elementary integration 2

Differentiation 2

Limits Riemann Sum
Implicit Differentiation Integration Techniques
Optimization Trigonometric and Hyperbolic Substitution
Sketching Definite Integrals & Area under the Curve
Parametric Functions Parametric Integration

Volume of Revolution
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Com putlng Maths Content

Programme - Home

Not included

Calculus Introduction to Computer Systems
Linear Algebra Introduction to Computer Architecture
Discrete Mathematics, Logic and Reasoning Introduction to Databases
Graphs and Algorithms

Logic and Reasoning
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Computing: Calculus Maths Content
Programme - Home

Differentiation 1 Integration 1 Hyperbolic Functions

Differentiation Rules Elementary Integration Properties and Graphs

Elementary integration 2 Derivatives and Integrals
Differentiation 2 Integration 2 Inverse Hyperbolic Functions
Limits Riemann Sum
Implicit Differentiation Integration Techniques Polar Coordinates
Optimization Trigonometric and Hyperbolic Substitution Conversion
Sketching Definite Integrals & Area under the Curve Curve Sketching
Parametric Functions Parametric Integration Area Under Polar Curves

Volume of Revolution

Numerical Methods
Trapezium Rule and Newton-Raphson Complex N umbers
Power Series Cartesian Form

Maclaurin and Taylor Series Polar Form
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Computing: Linear Algebra Maths Content

Programme - Home

Operations

Determinants
Inverse Matrices
System of Linear Equations
Matrix Transformations
Eigenvalues and Eigenvectors
Introduction
Dot and Cross Product

Equations of 3D Lines and Planes
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Computing: Discrete Mathematics, Logic and Reasoning Maths Content

Programme - Home

Proof Methods

Proof by Induction and Contradiction

Disproof by Counterexample



Design Engineering

Catalogue - Home
Maths Content

Programme - Home

Not included

Engineering Mathematics

Introduction to Design Engineering

Materials and Manufacturing

Human-Centred Design Engineering

Solid Mechanics 1

Electronics 1

Computing 1

Data Science
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Design Engineering: Engineering Mathematics — Term 1 Maths Content

Programme - Home

Differentiation 1 integration1 | vectos ] Matrices

Differentiation Rules Elementary Integration Introduction Operations

Elementary integration 2 Dot and Cross Product Determinants

D|ffe re ntiation 2 Equations of 3D Lines and Planes Inverse Matrices
Limits |ntegration 2 System of Linear Equations

Implicit Differentiation Riemann Sum Eigenvalues and Eigenvectors
Optimization Integration Techniques
Sketching Trigonometric and Hyperbolic Substitution Cartesian Form
Parametric Functions Definite Integrals & Area under the Curve Polar Form

Parametric Integration

Volume of Revolution Polar Coordinates Hyperbolic Functions

Conversion Properties and Graphs
Curve Sketching Derivatives and Integrals

Area Under Polar Curves Inverse Hyperbolic Functions



Catalogue - Home

Design Engineering: Engineering Mathematics — Term 2 Maths Content

Programme - Home
Ordinary differential equations Power Series Numerical Methods

1st order - Separation of Variables Maclaurin and Taylor Series Trapezium Rule and Newton-Raphson

1st order - Integrating Factor

2"d order - Ordinary differential equations
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Electrical and Electronic/Information Engineering Maths Content

Programme - Home

Not included

Mathematics 1 - Term 1 Analysis and Design of Circuits

Mathematics 1 - Term 2 Digital and Computer Architecture

Programming for Engineers

Topics in Electrical Engineering

Elena is a first-year student in EEE, she is dyslexic and dyspraxic which means she has some difficulties which are
supported by the Disability Advisory Service. It also means she has strengths in areas such as big picture thinking
and creativity. The Introductory Maths Catalogue helps Elena find resources that are more suited to the way she

learns, but it also helps her see the bigger picture and how the concepts she already knows link to her course.

Elena is part of the part the of the Imperial Inclusive personae project. To find out more about her and to

meet other personae visit the Imperial Inclusive Personae website.



https://www.imperial.ac.uk/students/personae/catalogue/
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EEE: Mathematics 1 — Term 1 Maths Content

Programme - Home

Differentiation 1 Complex Numbers Hyperbolic Functions

Differentiation Rules Elementary Integration Cartesian Form Properties and Graphs

Elementary integration 2 Polar Form Derivatives and Integrals

Diffe re ntiation 2 Inverse Hyperbolic Functions
Limits Integration 2 Polar Coordinates

Implicit Differentiation Riemann Sum Conversion
Optimization Integration Techniques Curve Sketching
Sketching Trigonometric and Hyperbolic Substitution Area Under Polar Curves
Parametric Functions Definite Integrals & Area under the Curve

Parametric Integration

Ordinary differential equations Volume of Revolution

1st order - Separation of Variables

1st order - Integrating Factor Power Series

2nd order - Ordinary differential equations Maclaurin and Taylor Series
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EEE: Mathematics 1 —Term 2 Maths Content

Programme - Home

| Matices
Introduction Operations
Dot and Cross Product Determinants
Equations of 3D Lines and Planes Inverse Matrices

System of Linear Equations
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Geology, Geophysics, Earth and planetary sciences Maths Content

Programme - Home

Not included

Mathematics Methods 1 Dynamic Earth and Planets

Mathematics Methods 2 Stratigraphy and Geomaterials

Programming for Geoscientists

Hi, | am Rachel. | am one of the StudentShapers who worked on this R

project. When | started my course, | felt a bit lost because there was

a lot of maths. | did A-Level maths, and | still found it hard, but there Life over Deep Time
were some people on my course who didn’t. We all spent a lot of
time looking for resources on the web and | have shared them here Geology in the Field

so you can find them more easily. | hope it helps.

Physical and Surface Processes

Rachelis part of the part the of the Imperial Inclusive personae project. To find out more .
P P P P pro) Volcanism and Internal Processes

about her and to meet other personae visit the Imperial Inclusive Personae website.


https://www.imperial.ac.uk/students/personae/catalogue/
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Earth Sciences: Maths methods 1 and 2 Maths Content

Programme - Home

Differentiation 1 Algobra

Differentiation Rules Elementary Integration Algebraic expression Dot and Cross Product
Derivatives of simple functions Elementary integration 2 Power, roots, and indices
Different rules Definite vs indefinite Negative and fractional powers

Minima/maxima

Slope and Notation

Chain rule Solving equations Numerical Methods

Linear equations Trapezium Rule and Newton-Raphson
Functions overview Simultaneous equations

Inverse functions

Polynomials Trigonometry

Exponential and log functions Basic concepts

Combining functions Modelling
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Material Science and Engineering Maths Content

Programme - Home

Not included

Mathematics and Computing 1 - Term 1 Performance of Structural Materials
Mathematics and Computing 1 - Term 2 Engineering Practice 1
Structure 1

Fundamentals of Processing

Properties 1
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Materials: Mathematics and Computing — Term 1 Maths Content

Programme - Home

Differentiation 1 Polar Coordinates Hyperbolic Functions

Differentiation Rules Elementary Integration Conversion Properties and Graphs
Elementary integration 2 Curve Sketching Derivatives and Integrals
Limits Area Under Polar Curves Inverse Hyperbolic Functions
Optimization Riemann Sum Maclaurin and Taylor Series Introduction
Sketching Integration Techniques Dot and Cross Product
Parametric Functions Trigonometric and Hyperbolic Substitution Equations of 3D Lines and Planes

Definite Integrals & Area under the Curve

Numerical MethOdS Parametric Integration

Trapezium Rule and Newton-Raphson Volume of Revolution
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Materials: Mathematics and Computing — Term 2 Maths Content

Programme - Home

_ Matrices | orcinaryaitforontiat quations
Intro to matrices 1st order - Separation of Variables Cartesian Form
Operations 1st order - Integrating Factor Polar Form
Determinants 2" order - Ordinary differential equations

Inverse Matrices

System of Linear Equations

Linear equations and matrices

Matrix Transformations

Eigenvalues and Eigenvectors
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Mechanical Engineering5.21

Maths Content

Programme - Home

Not included

Professional Engineering Skills 1

Mechatronics 1

Materials 1

Design and Manufacture 1
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Mechanical Engineering: Mathematics and Computing Maths Content
Programme - Home
Differentiation 1
Differentiation Rules Elementary Integration Introduction

Elementary integration 2

Differentiation 2 Numerical Methods

Limits Integration Techniques Trapezium Rule and Newton-Raphson
Implicit Differentiation Definite Integrals & Area under the Curve
Optimization

Sketching

These are the mathematical concepts will be needed for your first year that you may have encountered before. Each concept links to some resources that you can use to
practice. Any other content will be covered in detail by your teaching teams. Further resources can be found on slide 70 that you can use throughout your course to supplement

what you are learning.
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Mechanical Engineering: Fluid Mechanics1 Maths Content

Programme - Home

| Matices
Differentiation Rules Elementary Integration Intro to matrices
Elementary integration 2 Operations
Limits Integration Techniques
Implicit Differentiation Definite Integrals & Area under the Curve

Optimization

Sketching
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Mechanical Engineering: Thermodynamics 1 Maths Content

Programme - Home
Differentiation 1 Integration 1

Differentiation Rules Elementary Integration

Elementary integration 2

Differentiation 2

Limits Integration Techniques
Implicit Differentiation Definite Integrals & Area under the Curve
Optimization

Sketching
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Mechanical Engineering: Stress Analysis 1 Maths Content

Programme - Home
Differentiation 1 Integration 1

Differentiation Rules Elementary Integration

Elementary integration 2

Differentiation 2

Limits Integration Techniques
Implicit Differentiation Definite Integrals & Area under the Curve
Optimization

Sketching
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Mechanical Engineering: Mechanics Maths Content
Programme - Home

Differentiation 1 Integration 1 Vectors

Differentiation Rules Elementary Integration Introduction

Elementary integration 2 Dot and Cross Product
Differentiation 2 Integration 2
Limits Integration Techniques
Implicit Differentiation Definite Integrals & Area under the Curve

Optimization

Sketching
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Biochemistry, Biotechnology Maths Content

Programme - Home

Not included

Maths for Biological Sciences Biological Chemistry

Cell Biology

Ahmir is a first-year studying Biochemistry. He did really well in his Enzymes and Metabolism

Malaysian school exams, but he studied in Malay so even though he

knows many of the concepts that are being taught he is not Molecular Biology
confident when translating them to English. His course does not

have a maths module, but a lot of maths concepts are important to

many of the modules that he is studying. The maths catalogue is

really useful for him because it helps him to match up what he

knows to what he is studying. The section on ‘maths for biological

sciences’ helps him plan for his modules and keep on top of his

workload.

Ahmir is part of the part the of the Imperial Inclusive personae project. To find out more about him and to

meet other personae visit the Imperial Inclusive Personae website.


https://www.imperial.ac.uk/students/personae/catalogue/
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Maths for Biological Sciences Maths Content

Programme - Home

pifferentiation1 ) ___integration1 | Graphs Algebra

Differentiation Rules Elementary Integration Types of graphs Algebraic expression
Derivatives of simple functions Elementary integration 2 Linear graphs Power, roots, and indices
Different rules Finding integrals Linear regression Negative and fractional powers

Gradient expression Integrals of a constant Hyperbolic graphs and asymptotes Quadratics

Sketching derivatives Definite vs indefinite m Series
Minima/maxima Exponential and log functions Scientific notation Functions

Gradients and differentiation Significant figures
Slope and Notation Standard units

The basics of logarithms

Trigonometry Exponential decay Probability

Basic concepts Exponential and logarithms Probability of distribution

Modelling Power laws Bayes rules



Catalogue - Home

Biological Sciences, Ecology and Environmental Biology, Microbiology Programme - Home

Programme - Home

Maths for Biological Sciences Biological Chemistry and Microbiology

Cell Biology and Genetics

Ecology and Evolution

Evolution and Diversity
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Maths for Biological Sciences Maths Content

Programme - Home

pifferentiation1 ) ___integration1 | Graphs Algebra

Differentiation Rules Elementary Integration Types of graphs Algebraic expression
Derivatives of simple functions Elementary integration 2 Linear graphs Power, roots, and indices
Different rules Finding integrals Linear regression Negative and fractional powers

Gradient expression Integrals of a constant Hyperbolic graphs and asymptotes Quadratics

Sketching derivatives Definite vs indefinite m Series
Minima/maxima Exponential and log functions Scientific notation Functions

Gradients and differentiation Significant figures
Slope and Notation Standard units

The basics of logarithms

Trigonometry Exponential decay Probability

Basic concepts Exponential and logarithms Probability of distribution

Modelling Power laws Bayes rules



Chemistry

Not included

Catalogue - Home
Maths Content

Progamme - Home

Mathematics and Physics 1

Language of Chemistry

Introduction to Spectroscopy

Structure and Bonding: Atomic Structure to

Molecular Orbitals

Chemistry of the Elements: Hydrogen to

Uranium

Reactivity at Carbon Centres

The Reaction Toolkit: Thermodynamics and

Kinetics

Practical Chemistry 1

Medicinal Chemistry 1
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Chemistry: Mathematics and Physics 1 Maths Content

Progamme - Home

Types of graphs

Linear graphs

Linear regression

Hyperbolic graphs and asymptotes

Linear Algebra

Linear transformations
System of linear equations
Dot product

Vector spaces

Probability

Probability of distribution

Bayes rules
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Mathematics and Joint Mathematics & Computing Maths Content

Programme - Home

Not included

Introduction to University Mathematics Analysis 1
Linear Algebra and Groups Introduction to Computation
Calculus and Applications An Introduction to Applied Mathematics

Probability and Statistics Logic and Reasoning

Graphs and Algorithms
August is a first-year maths student who works as a maths tutor to

earn extra money. They have this advice for students studying
_ Computing Practical 1
maths. “To be well-prepared for the maths degree, | highly

recommended you look at ‘A Concise Introduction to Pure

Mathematics’ by Martin Liebeck. It is a great book that provides a

good introduction to pure mathematics which is something that I 6 A e e s e e el e sive perense

most students never deal with in A levels or equivalent!” project. To find out more about them and to meet other

personae visit the Imperial Inclusive Personae website.



https://www.imperial.ac.uk/students/personae/catalogue/
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Maths and Computing: Introduction to University Mathematics Maths Content

Programme - Home
Vectors Proof Methods

Dot and Cross Product Proof by Induction and Contradiction

Equations of 3D Lines and Planes Disproof by Counterexample



Maths and Computing: Linear Algebra and Groups

Linear Algebra | Matrices

Linear transformations

System of linear equations

Dot product

Vector spaces

Intro to matrices

Operations

Determinants

Inverse Matrices

System of Linear Equations

Linear equations and matrices

Matrix Transformations

Eigenvalues and Eigenvectors

Catalogue - Home
Maths Content

Programme - Home



Catalogue - Home

Maths and Computing: Calculus and Applications Maths Content

Programme - Home
Differentiation 1 Integration 1

Differentiation Rules Elementary Integration Properties and Graphs

Hyperbolic Functions

F e T e Derivatives and Integrals

Differentiation 2 Inverse Hyperbolic Functions
Implicit Differentiation Riemann Sum
Optimization Integration Techniques Maclaurin and Taylor Series
Sketching Trigonometric and Hyperbolic Substitution
Parametric Functions Definite Integrals & Area under the Curve
Parametric Integration Conversion
Volume of Revolution Curve Sketching

1t order - Separation of Variables Com pleX Numbers

1st order - Integrating Factor Numerical Methods Cartesian Form

2nd order - Ordinary differential equations Trapezium Rule and Newton-Raphson Polar Form



Catalogue - Home

Maths: Probability and Statistics Maths Content

Programme - Home
Probability

Probability of distribution

Bayes rules



Catalogue - Home

Maths Content

Programme - Home

Not included

Practical Physics: Laboratory, Computing and

Problem Solving

Vector Fields, Electricity and Magnetism

Advanced Electronics

Andrew is about to start his BSc Physics at Imperial. He is a mature student and completed his A-levels
over several years at a further education college while he was working. He will still be working when he
starts at Imperial, and he wants to make sure he is as prepared as possible. He doesn’t have A-level further
maths because it wasn’t offered at his college, so he is using the Introductory Maths Catalogue to make
sure he has all the maths knowledge he needs to be able to keep up with his first-year courses. “Knowing

what concepts will be taught in each module will really help me plan what | need to do”

Andrew is part of the part the of the Imperial Inclusive personae project. To find out more about him and

to meet other personae visit the Imperial Inclusive Personae website.



https://www.imperial.ac.uk/students/personae/catalogue/

Physics: Mechanics and Relativity

Catalogue - Home
Maths Content

Programme - Home

pifferentiation1 | integration1 ] Matrices ] _Hyperbolic Functions

Differentiation Rules

Differentiation 2

Limits
Implicit Differentiation
Optimization
Sketching

Parametric Functions

Polar Coordinates

Conversion
Curve Sketching

Area Under Polar Curves

Elementary Integration

Elementary integration 2

Integration 2

Riemann Sum
Integration Techniques
Trigonometric and Hyperbolic Substitution
Definite Integrals & Area under the Curve
Parametric Integration

Volume of Revolution

Numerical Methods

Trapezium Rule and Newton-Raphson

Intro to matrices

Operations

Determinants

Inverse Matrices

System of Linear Equations

Linear equations and matrices

Matrix Transformations

Eigenvalues and Eigenvectors

Maclaurin and Taylor Series

Properties and Graphs
Derivatives and Integrals

Inverse Hyperbolic Functions

Introduction
Dot and Cross Product

Equations of 3D Lines and Planes



Catalogue - Home
Physics: Oscillations and Waves Maths Content

Programme - Home

Ordinary differential equations Complex Numbers
1st order - Separation of Variables Cartesian Form
1st order - Integrating Factor Polar Form

2"d order - Ordinary differential equations



Catalogue - Home

Physics: Mathematical Analysis (Elective Module) Maths Content

Programme - Home
Proof Methods

Proof by Induction and Contradiction

Disproof by Counterexample



Catalogue - Home

Economics, Finance and Data Science Maths Content

Programme - Home

Not included

Mathematical Foundations Introduction to Data Science
Probability and Statistics Big Issues in Economics and Finance
Accounting

Microeconomics 1

Macroeconomics 1

Data Structures and Algorithms




Business: Mathematical Foundations

Catalogue - Home

Maths Content

Programme - Home

pifferentiation1 | ___integration1 ] Matrices | __Proof Methoas

Differentiation Rules

Differentiation 2

Limits
Implicit Differentiation
Optimization
Sketching

Parametric Functions

Numerical Methods

Trapezium Rule and Newton-Raphson

Elementary Integration

Elementary integration 2

Integration 2

Riemann Sum
Integration Techniques
Trigonometric and Hyperbolic Substitution
Definite Integrals & Area under the Curve
Parametric Integration

Volume of Revolution

Power Series

Maclaurin and Taylor Series

Intro to matrices

Operations

Determinants

Inverse Matrices

System of Linear Equations

Linear equations and matrices

Matrix Transformations

Eigenvalues and Eigenvectors

Proof by Induction and Contradiction

Disproof by Counterexample

Introduction
Dot and Cross Product

Equations of 3D Lines and Planes



Catalogue - Home

Business: Probability and Statistics Maths Content

Programme - Home
Probability

Probability of distribution

Bayes rules



Catalogue - Home

Maths Content Maths Content

Back

The maths content covered in this catalogue has been
split into categories to make the resources more
manageable. These are in four broad groups
‘Introductory or refresher maths’ which covers
concepts that could be useful for anyone at Imperial.
'Intermediate maths' covering content that will be
useful for those studying maths, physics, chemistry and
engineering and a section specific to differentiation
and integration which is a significant part relevant to
most programmes. Mechanics and statistics are also
included as optional content that, while not required
prior to starting the course, would be helpful to know.

Click on the boxes to the right to learn more.




Catalogue - Home

Introductory or Refresher Maths Maths Content

Back
| aithmetic | Guphs
Scientific notation Algebraic expression Types of graphs The basics of logarithms
Significant figures Power, roots, and indices Linear graphs Exponential decay
Standard units Negative and fractional powers Linear regression Exponential and logarithms
Quadratics Hyperbolic graphs and asymptotes Power laws
Series
Linear equations Linear transformations
Quadratic equations m System of linear equations
Simultaneous equations Functions overview Dot product
Inverse functions Vector spaces
Basic concepts Exponential and log functions Probability of distribution

Modelling Combining functions Bayes rules



Catalogue - Home

Intermediate maths Maths Content

Back
havices
Intro to matrices Introduction Proof by Induction and Contradiction Properties and Graphs
Operations Scalars Disproof by Counterexample Derivatives and Integrals
Determinants Dot and Cross Product Inverse Hyperbolic Functions
Inverse Matrices Equations of 3D Lines and Planes
System of Linear Equations Relationship Between Lines and Planes
Linear equations and matrices Maclaurin and Taylor Series

Matrix Transformations

Eigenvalues and Eigenvectors

Polar Coordinates Ordinary differential equations Complex Numbers

Conversion 1st order - Separation of Variables Cartesian Form

Curve Sketching 1st order - Integrating Factor Polar Form

Area Under Polar Curves 2"d order - Ordinary differential equations



Catalogue - Home

Differentiation and Integration Maths Content

Back
Differentiation Rules Elementary Integration Limits Riemann Sum
Derivatives of simple functions Elementary integration 2 Implicit Differentiation Integration Techniques
Different rules Finding integrals Optimization Trigonometric and Hyperbolic Substitution
Gradient expression Integrals of a constant Sketching Definite Integrals & Area under the Curve
Sketching derivatives Definite vs indefinite Parametric Functions Parametric Integration
Minima/maxima Exponential and log functions Volume of Revolution

Gradients and differentiation

Slope and Notation Numerical Methods

Chain rule Trapezium Rule and Newton-Raphson




Catalogue - Home

Stat|St|CS Maths Content
Back
Probability and Sets Statistical Distributions Sampling
Venn and Tree Diagrams Discrete Random Variables Concept of Population and Samples
Mutually Exclusive and Independent Events Binomial Distribution Sampling Techniques

Fundamentals of Probability Normal Distribution Hypothesis Testi ng
Permutations and Combinations Interpretation and Presentation of Data Principle of Statistical Hypothesis Testing

Interpretation and Presentation of Data Hypothesis Testing (Binomial and Normal)




Catalogue - Home

Mechanics Maths Content

Back

_units | Forces and Newton's Laws
Fundamental Sl Units Newton’s Laws of Motion (Specific)

Newton’s Laws of Motion (General)

Fundamental Terminology Moments
Interpreting Graphs Friction
Kinematic Equations
Calculus in Kinematics

Projectile Motion




Solving equations - Quadratics equations

Catalogue - Home
Maths Content

Back

BBC Bitesize Website Concepts Refresher on solving quadratic
operations
The GCSE Maths Tutor Video Concepts Solving quadratic equations by 24 min
factorising
revisionmaths Website Concepts and examples with Intro to quadratics
videos
BBC Bitesize Website Concepts Refreshers on order of

operations



https://www.bbc.co.uk/bitesize/guides/z3hb97h/revision/1
https://www.youtube.com/watch?v=kmeL4a3lG5w
https://revisionmaths.com/gcse-maths-revision/algebra/quadratic-equations#google_vignette
https://www.bbc.co.uk/bitesize/guides/z3kmpbk/revision/5

Catalogue - Home

Solving equation — Simultaneous equations Maths Content
Back
BBC Bitesize Website Concepts and examples Intro to simultaneous equations
Third Space Learning Website Concepts, examples and Simultaneous equations and
exercises how to solve them

Tecmath Video Concepts Simultaneous equation intro 19 min

Math Centre PDF document | Method How to solve simultaneous 2 pages
equations

Whiteboard Maths Video Concepts Solving simultaneous equations | 5 min
by substitution

Pearson PDF document | Examples and exercises Solving linear simultaneous 3 pages
equations by substitution



https://www.bbc.co.uk/bitesize/guides/z9y9jty/revision/1
https://thirdspacelearning.com/gcse-maths/algebra/simultaneous-equations/
https://www.youtube.com/watch?v=Lwto-lQzmec
https://www.mathcentre.ac.uk/resources/Engineering%20maths%20first%20aid%20kit/latexsource%20and%20dia%20grams/2_13.pdf
https://www.youtube.com/watch?v=r59oLimduIM
https://www.pearson.com/content/dam/one-dot-com/one-dot-com/uk/documents/subjects/mathematics/Worksheets/Chapter3/Example-2-Chapter-3-Solving-linear-simultaneous-equations-by-substitution.pdf#page=1.00

Catalogue - Home

Functions — Functions overview Maths Content
Back

Math Centre PDF document | Concepts, examples and Intro to functions, how to graph 13 pages

exercises them and when they are valid
The GCSE Maths Tutor Video Concepts Inverse functions 11 min
The GCSE Maths Tutor Video Concepts Composite functions 12 min
BBC Bitesize Website Concepts and examples Determining composite and

inverse functions

MME Revise Website Concepts with explanation Overview of functions

videos, exercises and examples



https://www.mathcentre.ac.uk/resources/uploaded/mc-ty-introfns-2009-1.pdf%E2%80%AF
https://www.youtube.com/watch?v=EdQYcAsu7wA%E2%80%AF
https://www.youtube.com/watch?v=3C-9P0AlXwo
https://www.bbc.co.uk/bitesize/guides/zrxcqp3/revision/1

Catalogue - Home

Functions — Inverse functions Maths Content
Back

Save My Exams Website Revision style notes Inverse functions

alevelmaths.co.uk Website More in depth concepts Inverse function: composition,
graphing, definition, domain and
range

Khan Academy Website Concepts and examples Intro to inverse functions

The Organic Chemistry Tutor Video Concepts How to find the inverse of 11 min
a function

The Organic Chemistry Tutor Video Concepts Covering the basics of inverse 23 min
functions



https://www.savemyexams.com/a-level/maths_pure/edexcel/18/revision-notes/2-algebra--functions/2-8-functions/2-8-3-inverse-functions/
https://alevelmaths.co.uk/pure-maths/algebr%20a/inverse-function/
https://www.khanacademy.org/math/algebra/x2f8bb11595b61c86:functions/x2f8bb11595b61c86:inverse-functions-intro/a/intro-to-inverse-functions#:%7E:text=An%20inverse%20function%20essentially%20undoes,and%20then%20divide%20by%202
https://www.youtube.com/watch?v=2zeYEx4eTdc
https://www.youtube.com/watch?v=GsIo3B46yjU

Functions — Polynomials

Catalogue - Home

Maths Content

Back

Study Well Website Concepts with explanation Exploring polynomials
video, examples and exercises
Khan Academy Website Concepts with explanation Subtopics: intro to polynomials,
videos, exercises and examples adding/subtracting polynomials,
multiplying polynomials
BBC Bitesize Website Recap of concepts and Dividing and factorising

examples

polynomial expressions



https://studywell.com/algebra-functions/polynomials/
https://www.khanacademy.org/math/algebra-home/alg-polynomials
https://www.bbc.co.uk/bitesize/guides/z2nttfr/revision/1#:%7E:text=A%20polynomial%20is%20an%20algebraic,MathsAlgebraic%20and%20trigonometric%20skills

Catalogue - Home

Functions — Exponential and log functions Maths Content
Back
Libre Texts Website More in depth concepts and Log functions and how to use
examples them
Spark Notes Website Concepts Log functions
Math Centre PDF document | Concepts, examples and The relationship between 11 pages
exercises exponential and log functions
The Organic Chemistry Tutor Video Concepts Graphing log functions 12 min
The Organic Chemistry Tutor Video Concepts Graphing exponential functions 10 min



https://math.libretexts.org/Bookshelves/Precalculus/APEX_PreCalculus_(Chapman_Herald_and_Libertini)/01%3A_Numbers_and_Functions/1.05%3A_Logarithms_and_Exponential_Functions
https://www.sparknotes.com/math/precalc/exponentialandlogarithmicfunctions/section2/
https://www.mathcentre.ac.uk/resources/uploaded/mc-ty-explogfns-2009-1.pdf
https://www.youtube.com/watch?v=-nptxS9rZNA&t=8s
https://www.youtube.com/watch?v=3G5WluJ7LFA

Catalogue - Home

Functions — Combining functions Maths Content
Back
Khan Academy Website Concepts, examples and Intro to combining functions
exercises
Study Smarter Website Concepts, examples and How to combine functions
exercises
Third Space Learning Website Concepts, examples and Composite functions
exercises
The Organic Chemistry Tutor Video Concepts Intro to composite functions 5 min
The Organic Chemistry Tutor Video Concepts Covering the basics of 30 min
composite functions



https://www.khanacademy.org/math/algebra-home/alg-functions/alg-combining-functions/a/introduction-to-combining-functions
https://www.studysmarter.co.uk/explanations/math/calculus/combining-functions/
https://thirdspacelearning.com/gcse-maths/algebra/composite-functions/
https://www.youtube.com/watch?v=ZFPkQkURSxk
https://www.youtube.com/watch?v=tZRfNSZ1Gww

Catalogue - Home

Linear algebra - Linear transformations Maths Content
Back
Khan Academy Website Concepts, examples and Various subtopics of matrix
exercises transformations
Libre Texts Website Concepts and examples Intro to linear transformations
and theorems
Physics and Maths Tutor PDF document | Worksheet with practice Linear transformations 22 pages
questions and answers
Isaac Physics Website Concepts, exercises and worked | Matrices and linear
examples transformations in two
dimensions: rotations, creating
and identifying them
3 Blue 1 Brown Video Concepts Linear transformations and 11 min
matrices



https://www.khanacademy.org/math/linear-algebra/matrix-transformations
https://math.libretexts.org/Courses/Lake_Tahoe_Community_College/A_First_Course_in_Linear_Algebra_(Kuttler)/05%3A_Linear_Transformations/5.01%3A_Linear_Transformations
https://pmt.physicsandmathstutor.com/download/Maths/A-level/Further/Core-Pure/Edexcel/CP1/Topic-Qs/Set-A/Ch.7%20Linear%20Transformations.pdf
https://isaacphysics.org/concepts/matrices_linear_transformations2d?stage=all
https://www.youtube.com/watch?v=kYB8IZa5AuE

Linear algebra — System of linear equations

Catalogue - Home

Maths Content

Back

Khan Academy Website Concepts explanation videos, How to solve systems of linear
exercises and examples equations

Libre Texts Website Concepts, exercises and Systems of linear equations with
examples two variables

Lumen Learning Website Concepts with explanation Identify and solve a system
videos

The Lazy Engineer Video Concepts Systems with matrices 7 min



https://www.khanacademy.org/test-prep/v2-sat-math/x0fcc98a58ba3bea7:algebra-easier/x0fcc98a58ba3bea7:solving-systems-of-linear-equations-easier/a/v2-sat-lesson-solving-systems-of-linear-equations
https://math.libretexts.org/Bookshelves/Algebra/Algebra_and_Trigonometry_1e_(OpenStax)/11%3A_Systems_of_Equations_and_Inequalities/11.01%3A_Systems_of_Linear_Equations_-_Two_Variables
https://courses.lumenlearning.com/intermediatealgebra/chapter/read-solve-systems-of-equations-by-graphing/
https://www.youtube.com/watch?v=6eXl7sNZC9c&t=2s

Catalogue - Home

Linear algebra - Dot products Maths Content

Back
Khan Academy Website Concepts, examples and Intro to dot products

exercises
CUEMATH Website In depth concepts Applications and definitions of
dot products

3 Blue 1 Brown Video Concepts Dot products and duality 14 min
The Organic Chemistry Tutor Video In depth breakdown of concepts | Dot product of two vectors 35 min
Professor Dave Explains Video Concepts The vector dot product 7 min



https://www.khanacademy.org/math/multivariable-calculus/thinking-about-multivariable-function/x786f2022:vectors-and-matrices/a/dot-products-mvc
https://www.cuemath.com/algebra/dot-product/
https://www.youtube.com/watch?v=LyGKycYT2v0
https://www.youtube.com/watch?v=VzX8KJKFhlM
https://www.youtube.com/watch?v=0iNrGpwZwog

Catalogue - Home

Linear algebra - Dot products Maths Content
Back
Khan Academy Website Concepts, examples and Intro to dot products
exercises
CUEMATH Website In depth concepts Applications and definitions of

dot products

3 Blue 1 Brown Video Concepts Dot products and duality 14 min



https://www.khanacademy.org/math/multivariable-calculus/thinking-about-multivariable-function/x786f2022:vectors-and-matrices/a/dot-products-mvc
https://www.cuemath.com/algebra/dot-product/

Catalogue - Home

Linear algebra - Dot products Maths Content
Back
The Organic Chemistry Tutor Video In depth breakdown of concepts | Dot product of two vectors 35 min

Professor Dave Explains Video Concepts The vector dot product 7 min



https://www.youtube.com/watch?v=VzX8KJKFhlM
https://www.youtube.com/watch?v=0iNrGpwZwog

Catalogue - Home

Linear algebra - Vectors spaces of functions Maths Content
Back
Deep Mind Website Concepts and examples Function spaces
Libre Texts Website examples Showcasing how vector spaces
work
UCL Website Recap of concepts Vector spaces
Khan Academy Website Concepts explanation videos, Vectors, subspaces and the
exampless and exercises basis for a subspace



https://www.deep-mind.org/2022/08/15/function-vector-spaces/
https://math.libretexts.org/Bookshelves/Linear_Algebra/Map%3A_Linear_Algebra_(Waldron_Cherney_and_Denton)/05%3A_Vector_Spaces/5.01%3A_Examples_of_Vector_Spaces
https://www.ucl.ac.uk/%7Eucahmto/0005_2023/Ch4.S2.html
https://www.khanacademy.org/math/linear-algebra/vectors-and-spaces

Catalogue - Home

Trigonometry — Basic concepts Maths Content
Back
Revision Maths Website Concepts Sine/cosine/tan, Pythagorean,
solving basic equations,
compound angles, radians
Save My Exams Website Revision style notes and Trigonometry definitions
explanation video
The CGSE Maths Tutor Video Concepts Covering trigonometric identities | 40 min
and equations
Physics and Maths Tutor Website Cheat sheets Identities, ratios, radians,
functions and modelling
Khan Academy Video Concepts Intro to the Pythagorean 11 min
theorem



https://revisionmaths.com/advanced-level-maths-revision/pure-maths/trigonometry%E2%80%AF
https://www.savemyexams.com/a-level/maths_pure/edexcel/18/revision-notes/5-trigonometry/5-1-basic-trigonometry/5-1-1-trigonometry---definitions/%E2%80%AF
https://www.youtube.com/watch?v=NiRxGpOdCno%E2%80%AF
https://www.physicsandmathstutor.com/maths-revision/a-level-aqa/trigonometry/%E2%80%AF
https://www.khanacademy.org/math/cc-eighth-grade-math/cc-8th-geometry/cc-8th-pythagorean-theorem/v/the-pythagorean-theorem%E2%80%AF

Trigonometry - modelling

Catalogue - Home
Maths Content

Back

The Organic Chemistry Tutor Video Concepts How to graph trigonometric 22 min
functions
Flexbooks Website Concepts, examples and Modelling periodic behaviour
exercises
Libre Text Website Concepts, examples and Modelling with trigonometric

exercises

functions



https://www.youtube.com/watch?v=bm8oYKKlCXI%E2%80%AF
https://flexbooks.ck12.org/cbook/ck-12-conceptos-de-matem%C3%A1ticas-de-la-escuela-secundaria-grado-8-en-espa%C3%B1ol/section/7.17/related/lesson/modeling-periodic-behavior-alg-2-ccss
https://math.libretexts.org/Bookshelves/Precalculus/Precalculus_1e_(OpenStax)/07%3A_Trigonometric_Identities_and_Equations/7.06%3A_Modeling_with_Trigonometric_Equations%E2%80%AF

Catalogue - Home

Probability - Probability of distribution Maths Content
Back

scribbr Website In depth concepts and examples | Formulas and types of

probability distribution

Third Space Learning Website Concepts, exercises and Probability of distribution
examples
Khan Academy Video Concepts Constructing a probability

distribution for random variable

365 Data Science Video Concepts Types of distributions 7 min



https://www.scribbr.com/statistics/probability-distributions/
https://thirdspacelearning.com/gcse-maths/probability/probability-distribution/
https://www.youtube.com/watch?v=cqK3uRoPtk0
https://www.youtube.com/watch?v=b9a27XN_6tg

Catalogue - Home

Probability - Bayes rules Maths Content
Back
Khan Academy Website Concepts The fundamentals of bayes 6 min
theorem
James v Stone Website Concepts and practical Intro to bayes theorem and how
examples touse it
3Blue 1Brown Video Concepts Bayes theorem and practical 15 min
example
Dr Trefor Bazett Video Concepts and methods Quick recap on Bayes theorem 5.30 min
breakdown



https://www.khanacademy.org/partner-content/wi-phi/wiphi-critical-thinking/wiphi-fundamentals/v/bayes-theorem
https://jamesstone.sites.sheffield.ac.uk/books/bayes-rule/an-introduction-to-bayes-rule-chapter-1
https://www.youtube.com/watch?v=HZGCoVF3YvM
https://www.youtube.com/watch?v=XQoLVl31ZfQ

Catalogue - Home

Logarithms - The basics Maths Content
Back
Math Centre Website Concepts, examples and Intro to logs and their laws
exercises
Spark Notes Website Concepts Quick recap on logarithmic
functions



https://www.mathcentre.ac.uk/resources/uploaded/mc-ty-logarithms-2009-1.pdf#page=5.54%E2%80%AF%E2%80%AF
https://www.sparknotes.com/math/precalc/exponentialandlogarithmicfunctions/section2/%E2%80%AF

Catalogue - Home
Logarithms - Exponential decay Maths Content

Back

Save My Exams Website Revision note style Exponential growth and decay



https://www.savemyexams.com/gcse/maths/aqa/22/revision-notes/1-number/simple-and-compound-interest-growth-and-decay/exponential-growth-and-decay/%E2%80%AF

Catalogue - Home

Logarithms - Exponentials and logs Maths Content
Back

Revision maths Website Concepts and examples Intro to the exponential function,

laws of logs and natural logs

Save My Exams Website Revision styles notes Laws of logarithms

MME Revise Website Recap of concepts with The relationship between

examples and questions exponentials and logs



https://revisionmaths.com/advanced-level-maths-revision/pure-maths/calculus/exponentials-and-logarithms#google_vignette%E2%80%AF
https://www.savemyexams.com/a-level/maths_pure/edexcel/18/revision-notes/6-exponentials--logarithms/6-2-laws-of-logarithms/6-2-1-laws-of-logarithms/%E2%80%AF
https://mmerevise.co.uk/a-level-maths-revision/exponentials-and-logarithms/

Logarithms - Power laws

Catalogue - Home
Maths Content

Back

Libre Texts Website Concepts, examples and Log rules, expanding and
exercises condensing log expressions,
change-of-base formula
Lumen Website with Recap on concepts, examples Quotient and power rule recap
video and summary
alevelmaths.co.uk Website Recap of concepts and Laws of indices

exampless



https://math.libretexts.org/Courses/Western_Connecticut_State_University/Draft_Custom_Version_MAT_131_College_Algebra/06%3A_Exponential_and_Logarithmic_Functions/6.05%3A_Logarithmic_Properties#:%7E:text=The%20power%20rule%20for%20logarithms%20can%20be%20used%20to%20simplify,the%20logarithm%20of%20the%20base
https://courses.lumenlearning.com/intermediatealgebra/chapter/identify-the-domain-of-a-logarithmic-function/
https://alevelmaths.co.uk/pure-maths/algebra/laws-of-indices/

Graphs - Types of graphs

Catalogue - Home
Maths Content

Back

Third Space Learning Website Content, worked examples and Recognising types of graphs
practice questions
Save My Exams Website Revision style notes Types of graphs
Physics and Maths Tutor PDF Worksheet with topic notes Linear, Quadratic, Cubic and 10 pages
document Reciprocal graphs



https://thirdspacelearning.com/gcse-maths/algebra/types-of-graphs/%E2%80%AF
https://www.savemyexams.com/gcse/maths/edexcel/22/revision-notes/2-algebra/graphs-of-functions/types-of-graphs/
https://pmt.physicsandmathstutor.com/download/Maths/GCSE/Worksheets/Algebra/Graphs/d.%20Sketching%20Graphs%20-%20Linear,%20Quadratic,%20Cubic%20and%20Reciprocal.pdf

Catalogue - Home

Graphs - Linear graphs Maths Content
Back

BBC Bitesize Website Concepts How to plot a linear graph

Third Space Learning Website Concepts and examples Intro to linear graphs



https://www.bbc.co.uk/bitesize/articles/zkpj2nb
https://thirdspacelearning.com/gcse-maths/algebra/linear-graph/

Graphs - Linear regression

Catalogue - Home

Maths Content

Back

Newcastle University Website Concepts, worked examples Intro to simple linear regression
and videos
Revision World Website Concepts and worked examples | Scatter diagrams and regression
lines
Physics and Maths Tutor PDF Concepts and examples Cheat sheet on linear regression | 1 page

document



https://www.ncl.ac.uk/webtemplate/ask-assets/external/maths-resources/statistics/regression-and-correlation/simple-linear-regression.html
https://revisionworld.com/a2-level-level-revision/maths/statistics/linear-regression#google_vignette%E2%80%AF
https://pmt.physicsandmathstutor.com/download/Maths/A-level/Further/Statistics/Edexcel/FS2/Cheat-Sheets/Ch.1%20Linear%20Regression.pdf%E2%80%AF

Graphs — Hyperbolic graphs and asymptotes

Catalogue - Home

Maths Content

Back

Save My Exams

Website

Revision style notes

Hyperbolic functions and graphs

Maths Centre

PDF document

Concepts and exercise

Trigonometric functions and

hyperbolic functions

The Organic Chemistry Tutor

Videos

Concepts and exampless

The graphs of hyperbolic graphs

and asymptotes

24 min



https://www.savemyexams.com/a-level/further-maths_core-pure/edexcel/17/revision-notes/4-hyperbolic-functions/4-1-hyperbolic-functions/4-1-1-hyperbolic-functions--graphs/
https://www.mathcentre.ac.uk/resources/workbooks/mathcentre/hyperbolicfunctions.pdf%E2%80%AF
https://www.youtube.com/watch?v=w_UEjfADQQc

Arithmetic - Scientific notations

Catalogue - Home
Maths Content

Back

BBC Bitesize Website Short revision style notes Quick recap on the standard
form
Third Space Learning Website Concepts with videos, examples | Intro to standard form and how
and exercises to calculate with it
Advance ICT info Website Standard form calculator For practice
MME Revision Website Concepts with videos, exercises | More in depth standard form

and exampless

revision



https://www.bbc.co.uk/bitesize/guides/zxsv97h/revision/1
https://thirdspacelearning.com/gcse-maths/number/standard-form/%E2%80%AF
https://www.advanced-ict.info/mathematics/standard_form.html
https://mmerevise.co.uk/gcse-maths-revision/standard-form-gcse-maths-revision-worksheets/

Arithmetic - Significant figures

Catalogue - Home
Maths Content

Back

Third Space Learning Website Concepts with worked examples | Intro to significant figures and
and questions how to round with them
BBC Bitesize Website Short revision style notes Brief recap on how to round to
significant figures
My GCSE Science Website Brief overview of concepts and Recap on decimal places and
examples significant figures
The Organic Chemistry Tutor Video Concepts Review on significant figures 15 min



https://thirdspacelearning.com/gcse-maths/number/significant-figures/#:%7E:text=Significant%20figures%20are%20the%20digits,significant%20figure%20and%20so%20on
https://www.bbc.co.uk/bitesize/guides/z8fj6yc/revision/3
https://www.my-gcsescience.com/decimal-places-significant-figures/
https://www.youtube.com/watch?v=l2yuDvwYq5g

Catalogue - Home

Arithmetic - Standard units Maths Content
Back
BBC Bitesize Website Revision style notes, concepts Recap on how to use units
Libre Text Website Method explanation Using conversion factors to
change units
Khan Academy Video Concepts Intro to dimensional analysis 6 min
The Organic Chemistry Tutor Video Concepts and exampless Dimensional analysis and 15 min
conversion factors



https://www.bbc.co.uk/bitesize/guides/zxrf8mn/revision/2%E2%80%AF
https://chem.libretexts.org/Courses/Heartland_Community_College/CHEM_120%3A_Fundamentals_of_Chemistry/01%3A_Measurement_and_Problem_Solving/1.10%3A_Problem_Solving_and_Unit_Conversions#:%7E:text=Dimensional%20analysis%20uses%20conversion%20factors,convert%203.55%20meters%20to%20centimeters
https://www.khanacademy.org/math/algebra/x2f8bb11595b61c86:working-units/x2f8bb11595b61c86:rate-conversion/v/dimensional-analysis-units-algebraically
https://www.youtube.com/watch?v=vWovdihteqs

Catalogue - Home

Algebra — Algebraic expression Maths Content
Back

Third Space Learning Website Worksheet Practice problems on algebraic

expressions

Khan Academy Website Concepts with explanation Intro to variables, substitution
videos, and practice questions and evaluating expressions
BBC Bitesize Website Concepts, questions and Simplifying expressions

examples



https://thirdspacelearning.com/secondary-resources/gcse-maths-worksheet-algebraic-expressions/
https://www.khanacademy.org/math/algebra-basics/alg-basics-algebraic-expressions
https://www.bbc.co.uk/bitesize/guides/z8y9jty/revision/2

Catalogue - Home

Algebra - Power, roots, and indices Maths Content
Back
Resource  |Type  |Content  |Description |Length
Third Space Learning Website Concepts, examples and Recap of powers and roots
practice questions
Save My Exams Website Revision style notes Power, roots and indices
BBC Bitesize Website Quick recap of concepts Estimating powers and concepts
MME Revise Website Explanation videos, examples Laws of powers and roots
and practice questions
Cognito Video Concepts Intro to 3 basic rules of powers 6 min
and indices
Libre Texts Website Concepts, worked examples and | Intro to exponents and roots
exercises
Khan Academy Website Concepts, worked examples, Exponent properties, radicals,
exercises and quizzes simplifying roots
Math Centre Pdf document In depth content Exponentiation and logarithm 11 pages
function



https://thirdspacelearning.com/gcse-maths/number/powers-and-roots/
https://www.savemyexams.com/gcse/maths/aqa/22/revision-notes/1-number/powers-roots-and-standard-form/powers-roots-and-indices/
https://www.bbc.co.uk/bitesize/guides/zpvgdxs/revision/3
https://mmerevise.co.uk/gcse-maths-revision/powers-roots-gcse-maths-revision-worksheets/
https://www.youtube.com/watch?v=ZLlwb4syPx4
https://math.libretexts.org/Bookshelves/Algebra/Intermediate_Algebra_(Arnold)/08%3A_Exponential_and_Logarithmic_Functions/8.01%3A_Exponents_and_Roots
https://www.khanacademy.org/math/algebra/x2f8bb11595b61c86:rational-exponents-radicals
https://www.mathcentre.ac.uk/resources/uploaded/mc-ty-explogfns-2009-1.pdf

Catalogue - Home

Algebra - Negative and fractional powers Maths Content
Back
B28 Maths Tutor Website Recap of concepts, practical Essentials of GCSE knowledge
examples and practice on fractional indices
questions
Spark Notes Website Concepts and examples Negative and fractional
exponents
Third Space Learning Website Concepts, examples and Fractional indices
practice questions
Khan Academy Video Concepts Evaluating fractional exponents 3 min
Khan Academy Video Concepts 0, negative and fractional
exponents



https://b28mathstutor.co.uk/fractional-indices-for-gcse-and-a-level-maths/
https://www.sparknotes.com/math/algebra2/exponentialfunctions/section1/
https://thirdspacelearning.com/gcse-maths/algebra/fractional-indices/
https://www.khanacademy.org/math/algebra2/x2ec2f6f830c9fb89:exp/x2ec2f6f830c9fb89:eval-exp-rad/v/negative-fractional-exponent-examples
https://www.youtube.com/watch?v=tOuCdKqO6-s

Catalogue - Home

Algebra- Functions Maths Content
Back

The GCSE Maths Tutor Video Concepts Composite functions 12 min
BBC Bitesize Website Concepts Quick intro to composite

functions
MME Revise Website Worksheets, examples and Evaluating function, composite

videos and inverse functions

Third Space Learning Website Concepts, worked examples How to use functions and their

notations
Math Centre PDF document | Concepts, worked examples Introduction to functions 13 pages
Tablet Class Math Video Concepts Exponentiation and logarithm 7 min

function



https://www.youtube.com/watch?v=3C-9P0AlXwo
https://www.bbc.co.uk/bitesize/guides/zrxcqp3/revision/1
https://mmerevise.co.uk/gcse-maths-revision/functions-gcse-maths-revision-worksheets/
https://thirdspacelearning.com/gcse-maths/algebra/functions/
https://www.mathcentre.ac.uk/resources/uploaded/mc-ty-introfns-2009-1.pdf
https://www.youtube.com/watch?v=lGfsp2CWjok

Catalogue - Home

Algebra- Quadratics Maths Content
Back
BBC Bitesize Website Concepts Refresher on solving quadratic
operations
The GCSE Maths Tutor Video Concepts Solving quadratic equations by 24 min
factorising
Revision Maths Website Concepts and examples with Intro to quadratics
videos
BBC Bltesize Website Concepts Refreshers on order of
operations



https://www.bbc.co.uk/bitesize/guides/z3hb97h/revision/1
https://www.youtube.com/watch?v=kmeL4a3lG5w
https://revisionmaths.com/gcse-maths-revision/algebra/quadratic-equations#google_vignette
https://www.bbc.co.uk/bitesize/guides/z3kmpbk/revision/5

Catalogue - Home

Algebl‘a- Sel‘leS Maths Content
Back
Revision Maths Website Concepts and worked examples | Series and sequences
Physics and Maths Tutor Website Worksheets and practice papers | Series and sequences, Binomial
with answers and videos expansion
The Organic Chemistry Tutor Video Concepts Geometric series 31 min
The Organic Chemistry Tutor Video Concepts Binomial series 45 min



https://revisionmaths.com/advanced-level-maths-revision/pure-maths/algebra/series
https://www.physicsandmathstutor.com/maths-revision/a-level-edexcel/sequences-and-series/
https://www.youtube.com/watch?v=zRKZ0-kOUZM
https://www.youtube.com/watch?v=V1AKAkGJlN8

Catalogue - Home

Ordinary differential equations — 1st Order Separation of Variables Maths Content
Back
SFU Website Concept, Worked Method of separation
Examples, Exercises of variables

Dr. Luke’s Lectures Video Concept, Worked Examples Method of separation 15 mins

of variables
Dr. Trefor Bazett Video Concept, Worked Examples Method of separation 10 mins

of variables



https://www.sfu.ca/math-coursenotes/Math%20158%20Course%20Notes/sec_first_order_differential_equations.html
https://www.youtube.com/watch?v=MU1sJgOfqVI
https://www.youtube.com/watch?v=7Y-frhf-1Zk

Catalogue - Home

Ordinary differential equations — 1st Order Integrating Factors Maths Content
Back

HELM Workbook Website Concept, Worked Examples Method of integrating factors

including videos

HoustonMathPrep Video Concept, Worked Examples Method of integrating factors 12 mins



https://www.ncl.ac.uk/webtemplate/ask-assets/external/maths-resources/core-mathematics/calculus/integrating-factor.html
https://www.ncl.ac.uk/webtemplate/ask-assets/external/maths-resources/core-mathematics/calculus/integrating-factor.html
https://www.youtube.com/watch?v=NLYpSMpSuMg

Catalogue - Home

Ordinary differential equations — 2nd Order Homogeneous

Maths Content

and Inhomogeneous

Back
HELM Workbook Notes Concepts, worked examples, Both homogenous and non- 21 pages
and exercises homogenous ODEs
Engineers Academy Video Concept and worked examples Homogenous ODEs 33 minutes

Engineers Academy Video Concept and worked examples Inhomogeneous ODEs 25 minutes



https://www.ncl.ac.uk/webtemplate/ask-assets/external/maths-resources/images/Second_order_odes.pdf
https://www.youtube.com/watch?v=GoxFzLTS9AY
https://www.youtube.com/watch?v=GoxFzLTS9AY

Complex Numbers - Cartesian Form

Catalogue - Home

Maths Content

Back

MathlsFun Website Concept, worked examples, and | Definition, properties, and Basic

exercises Operations with complex
numbers

University of Manitoba PDF Notes Concept, worked examples, and | Definition, properties, Basic 6 pages
exercises Operations, and Argand diagram

HELM Workbook PDF Notes Concept, worked examples and Definition, properties, Basic Pg2-14 (13
exercises Operations pages)

The Organic Chemistry Tutor Video Concepts and worked examples | Definition, modulus, and Argand | 14 minutes

diagram



https://www.mathsisfun.com/numbers/complex-numbers.html
https://home.cc.umanitoba.ca/%7Ethomas/Courses/ComplexRSDT.pdf
https://www.lboro.ac.uk/media/media/schoolanddepartments/mlsc/downloads/HELM%20Workbook%2010%20Complex%20Numbers.pdf
https://www.youtube.com/watch?v=vRJqPo_zcnQ

Complex Numbers - Polar Form

Catalogue - Home

Maths Content

Back

LibreTexts Website Concept, worked examples, and | Complex numbers in Polar Form,
exercises De Moivre's Theorem
HELM Workbook Notes Concept, worked examples and Complex numbers in Polar Form, | Pg 15-34 (20
exercises De Moivre's Theorem pages)
John Rossiter Video Concept, worked examples Expressing Complex numbers 11 mins
in Polar Form(Exponential)
SkanCity Academy Video Concept, worked examples Expressing Complex 13 mins
numbers in Polar Form
PatrickJMT Video Concept, worked examples De Moivre's theorem and its 2mins, 12
useful application in mins

finding powers of complex

numbers



https://math.libretexts.org/Bookshelves/Precalculus/Precalculus_1e_(OpenStax)/08%3A_Further_Applications_of_Trigonometry/8.05%3A_Polar_Form_of_Complex_Numbers
https://www.lboro.ac.uk/media/media/schoolanddepartments/mlsc/downloads/HELM%20Workbook%2010%20Complex%20Numbers.pdf
https://www.youtube.com/watch?v=5mPN86W5hbk
https://www.youtube.com/watch?v=pvPRTHWvMU4
https://www.youtube.com/watch?v=MO6qU3SCLbM&t=110s

Catalogue - Home

Hyperbolic Functions — Properties and Graphs Maths Content
Back

Math Centre PDF Notes Concepts and exercises Definitions, graphs, and 10 pages
identities

The Organic Chemistry Tutor Video Concepts Definition and simple graphs 10 minutes

The Organic Chemistry Tutor Video Concepts Graphing hyperbolic 23 minutes
trigonometric functions

Dr. Trefor Bazett Video Concept Hyperbolic trig functions 16 minutes



https://www.mathcentre.ac.uk/resources/workbooks/mathcentre/hyperbolicfunctions.pdf
https://www.youtube.com/watch?v=PJRSu0Vf0r0
https://www.youtube.com/watch?v=w_UEjfADQQc
https://www.youtube.com/watch?v=HnHnEnkZpJA

Hyperbolic Functions — Derivatives and Integrals

Catalogue - Home

Maths Content

Back

Lamar Website Concepts (formulas) and Definition of derivatives only
exercises with brief proof
Lumen Learning Website Concepts, worked examples, Definition of derivatives,
and exercises integrals, and calculus with
inverse trig functions, brief
proofs
The Organic Chemistry Tutor Video Concepts (formulas) and worked | Definition of derivatives (no 10 minutes
examples proofs) and examples of
differentiating with hyperbolic
trig
The Organic Chemistry Tutor Video Concepts (formulas) and worked | Definition of integrals (no proofs) | 8 minutes

examples

and examples of integrating with

hyperbolic trig



https://tutorial.math.lamar.edu/classes/calci/DiffHyperFcns.aspx
https://courses.lumenlearning.com/calculus2/chapter/calculus-of-hyperbolic-and-inverse-hyperbolic-functions/
https://www.youtube.com/watch?v=Q6-QZxUDfE0
https://www.youtube.com/watch?v=2Mz_KYAyUo4

Catalogue - Home

Hyperbolic Functions — Inverse Maths Content
Back
Resouce  |Type  |Content  |Desoripion  |Length
Metric Website Concepts and exercises Derivation of inverse hyperbolic
sine and cosine. Inverse Tan left
as an exercise
Geeks for Geeks Website Concepts and worked examples | Proofs of all inverse hyperbolic
trig functions and examples of
applications
The Organic Chemistry Tutor Video Concepts (formulas) and worked | Defined formula for inverse 9 minutes
examples hyperbolic trig functions and
how to evaluate them
Mathsaurus Video Concepts Proof of formulas 9 minutes



https://metric.ma.ic.ac.uk/metric_public/functions_and_graphs/hyperbolic_functions/inverses.html
https://www.geeksforgeeks.org/explain-inverse-hyperbolic-functions-formula/
https://www.youtube.com/watch?v=lNIVVYRmbc4
https://www.youtube.com/watch?v=qGRmwiswc64

Catalogue - Home

Polar Coordinates - Conversion Maths Content
Back
The Organic Chemistry Tutor Video Concept and worked examples Quick intro, conversions, and 22 minutes
general equations
Math Centre PDF Notes Concepts, worked examples, Quick intro, conversions, and 11 pages
exercises general equations
LibreTexts Website Concepts and worked examples | Introductory intro, conversions,

plotting, and general equations



https://www.youtube.com/watch?v=aSdaT62ndYE&t=9s
https://www.mathcentre.ac.uk/resources/uploaded/mc-ty-polar-2009-1.pdf
https://math.libretexts.org/Bookshelves/Calculus/Calculus_3e_(Apex)/09%3A_Curves_in_the_Plane/9.04%3A_Introduction_to_Polar_Coordinates

Polar Coordinates — Curve Sketching

Catalogue - Home
Maths Content

Back

The Organic Chemistry Tutor Video Concepts and worked examples | Graphing polar equations 20 minutes
Lumen Learning Website Concepts, worked examples, Graphing polar equations and

and exercises understanding of symmetry
Dr. Trefor Bazett Video Concepts and worked examples | Graphing polar equations 9 minutes



https://www.youtube.com/watch?v=jO4lwddfeDA
https://courses.lumenlearning.com/calculus2/chapter/graphs-and-symmetry-of-polar-curves/
https://www.youtube.com/watch?v=Vsj1NkHFmWM&ab_channel=Dr.TreforBazett

Polar Coordinates — Area Under Polar Curves

Catalogue - Home
Maths Content

Back

The Organic Chemistry Tutor Video Worked examples Area enclosed between polar 33 minutes
curves
Lamar Website Concept and worked examples Area enclosed under polar
curves
JK Maths Video In-depth concept explanation Area enclosed under polar 47 minutes
and worked examples curves



https://www.youtube.com/watch?v=GQ6cDvY8K9g
https://tutorial.math.lamar.edu/classes/calcii/PolarArea.aspx
https://www.youtube.com/watch?v=_s2fQ2TQXEM&ab_channel=JKMath

Catalogue - Home

Proof Methods - Proof by Induction and Contradiction Maths Content

Back

Proof by Induction | Nrich Website Concept, Worked Proof by induction

University of Cambridge Examples and Exercises

Proof by Induction | Khan Video Concept with Introductory Proof by induction 9 mins

Academy worked example

Proof by Contradiction | Nrich Website Concept, Worked Examples Proof by contradiction

University of Cambridge

Proof by Contradiction | Video Concept, Worked Examples Proof by contradiction 14 mins

ExamSolutions



https://nrich.maths.org/4718
https://nrich.maths.org/4718
https://www.youtube.com/watch?v=wblW_M_HVQ8
https://www.youtube.com/watch?v=wblW_M_HVQ8
https://nrich.maths.org/4717
https://nrich.maths.org/4717
https://www.youtube.com/watch?v=8QVWVACNDpU

Catalogue - Home

Proof Methods - Disproof by Counterexample Maths Content
Back

A Level Maths Website Concept, Worked Examples Disproof by counterexample

SnapRevise Video Concept, Worked Examples Disproof by counterexample 12 mins



https://alevelmaths.co.uk/pure-maths/proof/disproof-by-counterexample/
https://www.youtube.com/watch?v=DUSQkfwYmOs

Catalogue - Home

Vectors - Introduction Maths Content

Back

Resource  |Type  |Comtent  |Descripton  |Lemgth
Introduction to Vectors | Math PDF Notes Concepts, worked examples, Vector definition and properties, | 10 Pages
Centre and exercises position vectors, unit vectors
Basics of Vectors and Cartesian | PDF Notes Concepts, worked examples, Vector definition and properties, | Pg2-29 (28
Components of Vectors | HELM and exercises position vectors, unit vectors, pages)
Workbook with physics applications
Introduction to Vectors | Math Website Concepts Basic Operations and properties
Insight of vectors
Introduction to Vectors | Video Concepts, worked examples, Vector properties, Basic 10 minutes
Professor Dave Explains and exercises Operations, unit vectors, and
algebraic manipulations

Introduction to Vectors | Video Concepts and some worked Basic Operations, magnitude, 21 minutes
Textbook Tactics examples unit vector, and position vectors



https://www.mathcentre.ac.uk/resources/uploaded/mc-ty-introvector-2009-1.pdf
https://www.mathcentre.ac.uk/resources/uploaded/mc-ty-introvector-2009-1.pdf
https://nucinkis-lab.cc.ic.ac.uk/HELM/HELM_Workbooks_6-10/WB09-all.pdf
https://nucinkis-lab.cc.ic.ac.uk/HELM/HELM_Workbooks_6-10/WB09-all.pdf
https://nucinkis-lab.cc.ic.ac.uk/HELM/HELM_Workbooks_6-10/WB09-all.pdf
https://mathinsight.org/vector_introduction#:%7E:text=Definition%20of%20a%20vector,an%20arrow%20indicating%20the%20direction.
https://mathinsight.org/vector_introduction#:%7E:text=Definition%20of%20a%20vector,an%20arrow%20indicating%20the%20direction.
https://www.youtube.com/watch?v=KBSCMTYaH1s
https://www.youtube.com/watch?v=KBSCMTYaH1s
https://www.youtube.com/watch?v=SaNDPSk1UVM
https://www.youtube.com/watch?v=SaNDPSk1UVM

Vectors — Dot and Cross Product

Catalogue - Home

Maths Content

Back

Dot and Cross Product | Joseph PDF Notes Concept only Dot product, cross product, 12 pages
Breen properties and applications

including projections and

shortest distances with

extensions
Dot (Scalar) and Cross Product| | PDF Notes Concept, worked examples and Dot and Cross Products, Pg 30-53 (24
HELM Workbook exercises including engineering examples | pages)
Dot and Cross Product | Website Concept and worked examples Dot product, cross product,
LibreTexts relation to physics (work and

torque)
Vector Dot Product | Professor Video Concept, worked example, and Dot product, orthogonal 7 minutes
Dave Explains exercises properties
Vector Cross Product | Professor | Video Concept, worked example, and Cross product and properties 7 minutes
Dave Explains exercises



https://teachmint.storage.googleapis.com/public/889711287/Assignment/e6ebf77a-9743-4909-a556-21c7c5d3153f.pdf
https://teachmint.storage.googleapis.com/public/889711287/Assignment/e6ebf77a-9743-4909-a556-21c7c5d3153f.pdf
https://nucinkis-lab.cc.ic.ac.uk/HELM/HELM_Workbooks_6-10/WB09-all.pdf
https://nucinkis-lab.cc.ic.ac.uk/HELM/HELM_Workbooks_6-10/WB09-all.pdf
https://math.libretexts.org/Bookshelves/Calculus/Supplemental_Modules_(Calculus)/Vector_Calculus/1%3A_Vector_Basics/1.5%3A_The_Dot_and_Cross_Product
https://www.youtube.com/watch?v=0iNrGpwZwog
https://www.youtube.com/watch?v=0iNrGpwZwog
https://www.youtube.com/watch?v=gPnWm-IXoAY
https://www.youtube.com/watch?v=gPnWm-IXoAY

Catalogue - Home

Vectors — Equations of 3D Lines and Planes Maths Content
Back

Michel Van Biezen Video Playlist Concepts and worked examples | Equations of lines and planesin | 51 minutes
3D, determining intersection

Paul’s Online Notes Website Concepts and worked examples | Vector, parametric, and
symmetric equation of a line

Lamar Website Concepts and worked examples | Equation of a plane

Harvard PDF Notes Concepts, worked examples, Equations of a line and a plane 6 pages

and exercises

The Organic Chemistry Tutor Video Concepts and worked examples | Vector, parametric, and 12 minutes
symmetric equations of a line

The Organic Chemistry Tutor Video Concepts and worked examples | Equation of a plane 8 minutes

Math with Ms. Ruddy Video Concepts and worked examples | Summary of equation of lines 14 minutes
and planes



https://www.youtube.com/watch?v=cWC4Fs9opAg&list=PLX2gX-ftPVXUBi8MIYDPvKYCeQasnuTla&index=1
https://tutorial.math.lamar.edu/classes/calciii/eqnsoflines.aspx#:%7E:text=In%20the%20vector%20form%20of,actual%20coordinates%20of%20the%20point.&text=These%20are%20called%20the%20symmetric%20equations%20of%20the%20line
https://tutorial.math.lamar.edu/classes/calciii/eqnsofplanes.aspx
https://people.math.harvard.edu/%7Ewboney/fall15/LinesPlanes.pdf
https://www.youtube.com/watch?v=MkjazYnvNP8&t=113s
https://www.youtube.com/watch?v=2sZKZHyaQJ8
https://www.youtube.com/watch?v=Oh1-oEUCv78

Vectors — Types of lines and intersection points

Catalogue - Home

Maths Content

Back

LibreTexts Website Concept and worked examples Parametric, symmetric, and
vector equations
Brian Mulholland Video Concept and worked examples Parallel, skew, and intersecting 11 minutes
lines
Learning Lab RMIT Website Concept, worked examples, and | Point of intersection of lines
exercises
Ben Loves Maths Video Worked example Point of intersection of lines 6 minutes
LibreTexts Website Worked example Intersection between a line and
a plane
The Organic Chemistry Tutor Video Concept and worked examples Intersection between a line and 10 minutes
a plane
Radford Mathematics Video Concept and worked example Intersection line between planes | 8 minutes
House of Math Website Concept and worked example Line of intersection



https://math.libretexts.org/Bookshelves/Calculus/Map%3A_Calculus__Early_Transcendentals_(Stewart)/12%3A_Vectors_and_The_Geometry_of_Space/12.05%3A_Equations_of_Lines_and_Planes
https://www.youtube.com/watch?v=k3P4yzvoVQo
https://learninglab.rmit.edu.au/content/v7-intersecting-lines-3d.html#:%7E:text=To%20find%20the%20point%20of%20intersection%20of%20these%20two%20lines,the%20two%20lines%20are%20equal.
https://www.youtube.com/watch?v=MtI8cB6Z0ds
https://math.libretexts.org/Bookshelves/Calculus/Supplemental_Modules_(Calculus)/Multivariable_Calculus/1%3A_Vectors_in_Space/Intersection_of_a_Line_and_a_Plane
https://www.youtube.com/watch?v=_W3aVWsMp14
https://www.youtube.com/watch?v=O6O_64zIEYI
https://www.houseofmath.com/encyclopedia/numbers-and-quantities/vectors/three-dimensions/intersections/how-to-find-the-intersection-between-two-planes

Catalogue - Home

Vectors — Shortest distances between parallel lines and summary Maths Content
Back
TLMaths Video Worked examples Distance between two parallel 6 minutes
lines
MathsPanda PDF Notes Concept and worked example Distance between parallel and

skew lines summary



https://www.youtube.com/watch?v=7DytQ3lGOuY
https://www.mathspanda.com/A2FM/Lessons/Shortest_distance_between_two_skew_lines_LESSON.pdf

Catalogue - Home

Vectors — Scalars Maths Content
Back
Khan Academy Website Video Intro to vectors and scalars 9 min

Seneca Notes Website Concepts Scalars and vectors

Save My Exams Website Revision style notes Scalars and vectors



https://www.khanacademy.org/science/physics/one-dimensional-motion/displacement-velocity-time/v/introduction-to-vectors-and-scalars
https://senecalearning.com/en-GB/revision-notes/a-level/physics/aqa/4-1-1-scalars-and-vectors
https://www.savemyexams.com/a-level/physics/aqa/17/revision-notes/4-mechanics--materials/4-1-scalars--vectors/4-1-1-scalars--vectors/

Catalogue - Home

Matrices - Intro to matrices Maths Content
Back

Coventry University Website Worksheets with answers and Recommended: intro to

brief recaps of contents matrices, and multiplication
Khan Academy Video Concepts Solving a system of 3 equations 18 min

and four variables using matrix

Khan Academy Website Concepts, worked examples and | Matrix transformations

exercises
The Organic Chemistry Tutor Video Concepts Intro to matrices 11 min
Postcard Professor Video Concepts Matrix operations 7 min
Advance ICT Website For practice Matrix Calculator



https://libguides.coventry.ac.uk/c.php?g=712076&p=5146856
https://www.khanacademy.org/math/linear-algebra/vectors-and-spaces/matrices-elimination/v/matrices-reduced-row-echelon-form-1
https://www.khanacademy.org/math/linear-algebra/matrix-transformations
https://www.youtube.com/watch?v=yRwQ7A6jVLk%E2%80%AF
https://www.youtube.com/watch?v=p48uw2vFWQs
https://www.advanced-ict.info/mathematics/matrices.html

Catalogue - Home

Matrices - Operations Maths Content
Back
Resource  |Type  |[Comtent  |Desctipton  |Length

Matrix Definition Basic Website Concepts, worked examples, Introduction of matrix Basic
Operations | LibreTexts and simple exercises Operations (addition,

multiplication, scalars)
Matrix Definition, Types, and PDF Notes Concepts and worked examples | Definition of matrix types, Basic | 10 pages
Basic Operations | Lafayette Operations, goes into additional

linear combinations and trace
Matrix Definition and Basic Video Concepts taught through worked | Definition, transpose, Basic 7 minutes
Operations | Postcard Professor examples Operations



https://math.libretexts.org/Bookshelves/Algebra/College_Algebra_1e_(OpenStax)/07%3A_Systems_of_Equations_and_Inequalities/706%3A_Matrices_and_Matrix_Operations
https://math.libretexts.org/Bookshelves/Algebra/College_Algebra_1e_(OpenStax)/07%3A_Systems_of_Equations_and_Inequalities/706%3A_Matrices_and_Matrix_Operations
https://sites.lafayette.edu/thompsmc/files/2015/08/Section_1_3.pdf
https://sites.lafayette.edu/thompsmc/files/2015/08/Section_1_3.pdf
https://www.youtube.com/watch?v=p48uw2vFWQs&ab_channel=PostcardProfessor
https://www.youtube.com/watch?v=p48uw2vFWQs&ab_channel=PostcardProfessor

Matrices - Linear equations and matrices

Catalogue - Home
Maths Content

Back

Khan Academy Website Concepts with worked examples | Representing linear systems
and practice questions with matrices
Libre Text Website Concepts, examples and Solving systems of equations
methods with matrices
The Lazy Engineer Video Concepts Algebraic system of equations 7 min

with matrices



https://www.khanacademy.org/math/algebra-home/alg-matrices/alg-representing-systems-with-matrices/a/representing-systems-with-matrices#:%7E:text=Representing%20a%20linear%20system%20with,variable%20or%20the%20constant%20terms
https://math.libretexts.org/Bookshelves/Algebra/Intermediate_Algebra_1e_(OpenStax)/04%3A_Systems_of_Linear_Equations/4.06%3A_Solve_Systems_of_Equations_Using_Matrices
https://www.youtube.com/watch?v=6eXl7sNZC9c

Catalogue - Home

Matrices — Determinants Maths Content
Back
Determinants | HELM Workbook | PDF Notes Concepts, worked examples, Determinant calculation for2x2 | 8 pages
and exercises and 3x3 using Laplace
Expansion
Determinants | Tom Rocks Maths | Video Concepts and worked examples | Theory, properties, and 27 minutes
calculations



https://www.ncl.ac.uk/webtemplate/ask-assets/external/maths-resources/images/Determinants.pdf
https://www.youtube.com/watch?v=bLsBWVYSg0A&t=1422s

Catalogue - Home

Matrices — System of Linear Equations Maths Content
Back
LibreTexts Website Concept, worked examples, and | Augmented matrix, Basic
simpler exercises Operations, Gaussian
elimination
HELM PDF Notes Concepts, worked examples, Gaussian elimination and partial | 9 pages
and exercises pivoting concept
Professor Dave Explains Video Concepts, worked examples, Gaussian elimination and 11 minutes
and exercises reduced row echelon form



https://math.libretexts.org/Bookshelves/Algebra/Algebra_and_Trigonometry_1e_(OpenStax)/11%3A_Systems_of_Equations_and_Inequalities/11.06%3A_Solving_Systems_with_Gaussian_Elimination#:%7E:text=The%20Gaussian%20elimination%20method%20refers,and%20have%20all%252
https://nucinkis-lab.cc.ic.ac.uk/HELM/workbooks/workbook_30/30_2_gaussian_elim.pdf
https://www.youtube.com/watch?v=T2Gtt8WygiU

Catalogue - Home

Matrices — Inverse Matrices Maths Content
Back
Resource  |Type  |[Comtent  |Desctipton  |Length
Analytic Solution for Inverse Website Concepts and worked examples | Minor, cofactor, determinant,
Matrices | Geeks For Geeks adjoint definition and their use in
solving for inverse matrices
Analytic Solution for Inverse Video Concepts, worked examples, Calculation of inverse matrix 12 minutes
Matrices | Professor Dave and exercises and applications
Explains
Analytic Solution for Inverse PDF Notes Concepts, worked example, and | Calculation of inverse matrix 2 pages
Matrices | Math Centre exercise using adjoint and determinant



https://www.geeksforgeeks.org/inverse-of-matrix/
https://www.geeksforgeeks.org/inverse-of-matrix/
https://www.youtube.com/watch?v=kWorj5BBy9k
https://www.youtube.com/watch?v=kWorj5BBy9k
https://www.youtube.com/watch?v=kWorj5BBy9k
https://www.mathcentre.ac.uk/resources/Engineering%20maths%20first%20aid%20kit/latexsource%20and%20diagrams/5_5.pdf
https://www.mathcentre.ac.uk/resources/Engineering%20maths%20first%20aid%20kit/latexsource%20and%20diagrams/5_5.pdf

Matrices — Matrix Transformations

Catalogue - Home
Maths Content

Back

Linear Transformations 2D | Website Concepts, worked examples, All 2D transformations of

Isaac Physics and exercises matrices

Matrix Transformations | Website Concepts and worked examples | Matrix transformations

Interactive Linear Algebra

Linear Transformations 3D | Website Concepts and worked examples | 3D transformations

Isaac Physics

2D and 3D Transformations | PDF Notes Concepts and worked examples | 2D & 3D Transformations +

University of Cambridge Invariant lines/points

Matrix Transformations in 2D | 15t | Video Concepts and worked examples | 2D transformations 14 minutes

Class Maths



https://isaacphysics.org/concepts/matrices_linear_transformations2d?stage=all
https://isaacphysics.org/concepts/matrices_linear_transformations2d?stage=all
https://textbooks.math.gatech.edu/ila/matrix-transformations.html
https://textbooks.math.gatech.edu/ila/matrix-transformations.html
https://isaacphysics.org/concepts/matrices_linear_transformations3d?stage=all
https://isaacphysics.org/concepts/matrices_linear_transformations3d?stage=all
https://maths.org/step/sites/maths.org.step/files/s2s3/MatrixII_topic_notes-JG-v9.pdf
https://maths.org/step/sites/maths.org.step/files/s2s3/MatrixII_topic_notes-JG-v9.pdf
https://www.youtube.com/watch?v=TZTjWVB1iTc
https://www.youtube.com/watch?v=TZTjWVB1iTc

Matrices — Eigenvalues and Eigenvectors

Catalogue - Home

Maths Content

Back

Eigenvalues, Eigenvectors and PDF Notes Concepts, worked examples, Basics of Eigenvalues and Pg 1-45 (45
Applications | HELM Workbook and exercises Eigenvectors, with applications Pages)
including Diagonalisation and
Systems of ODEs
Eigenvalues and Eigenvectors | Website Concepts and worked examples | Understanding of Eigenvalues
Mathsisfun and Eigenvectors
Eigenvalues and Eigenvectors | Website Concepts and worked examples | Definitions and finding
LibreTexts Eigenvalues and Eigenvectors
Eigenvalues and Eigenvectors Video Concepts and visualisations Visualisation of Eigenvalues and | 17 minutes
(Visualisation) | 3Blue1Brown Eigenvectors, Introduction to
Eigenspaces
Finding Eigenvalues and Video Concepts and worked examples | Basics of Eigenvalues and 9 minutes
Eigenvectors | Professor Dave Eigenvectors
Explains



https://nucinkis-lab.cc.ic.ac.uk/HELM/HELM_Workbooks_21-25/WB22-all.pdf
https://nucinkis-lab.cc.ic.ac.uk/HELM/HELM_Workbooks_21-25/WB22-all.pdf
https://www.mathsisfun.com/algebra/eigenvalue.html
https://www.mathsisfun.com/algebra/eigenvalue.html
https://www.mathsisfun.com/algebra/eigenvalue.html
https://www.mathsisfun.com/algebra/eigenvalue.html
https://math.libretexts.org/Bookshelves/Linear_Algebra/A_First_Course_in_Linear_Algebra_(Kuttler)/07%3A_Spectral_Theory/7.01%3A_Eigenvalues_and_Eigenvectors_of_a_Matrix
https://math.libretexts.org/Bookshelves/Linear_Algebra/A_First_Course_in_Linear_Algebra_(Kuttler)/07%3A_Spectral_Theory/7.01%3A_Eigenvalues_and_Eigenvectors_of_a_Matrix
https://math.libretexts.org/Bookshelves/Linear_Algebra/A_First_Course_in_Linear_Algebra_(Kuttler)/07%3A_Spectral_Theory/7.01%3A_Eigenvalues_and_Eigenvectors_of_a_Matrix
https://www.youtube.com/watch?v=PFDu9oVAE-g
https://www.youtube.com/watch?v=PFDu9oVAE-g
https://www.youtube.com/watch?v=PFDu9oVAE-g
https://www.youtube.com/watch?v=PFDu9oVAE-g
https://www.youtube.com/watch?v=PFDu9oVAE-g
https://www.youtube.com/watch?v=PFDu9oVAE-g
https://www.youtube.com/watch?v=PFDu9oVAE-g
https://www.youtube.com/watch?v=TQvxWaQnrqI
https://www.youtube.com/watch?v=TQvxWaQnrqI
https://www.youtube.com/watch?v=TQvxWaQnrqI
https://www.youtube.com/watch?v=TQvxWaQnrqI

Power Series - Maclaurin/Taylor Series

Catalogue - Home

Maths Content

Back

Maclaurin Series | Houston Math | Video Concept and worked examples Motivation and 22 minutes
Prep finding Maclaurin Series
Maclaurin_and Taylor Series | PDF Notes Concepts, worked examples, Derivation, Worked Examples 12 pages
HELM Workbook exercises and Exercises for Maclaurin
Series
Maclaurin and Taylor Series Website Concepts and worked examples, | Derivation, Worked Examples for
Derivation | LibreTexts exercises Maclaurin & Taylor Series and
extensions
Maclaurin Series | Website Concepts and worked examples, | Derivation, Worked Examples

StoryofMathematics

exercises

and Exercises for Maclaurin

Series



https://www.youtube.com/watch?v=Y4iDhnnJDws
https://www.youtube.com/watch?v=Y4iDhnnJDws
https://sst.tees.ac.uk/helm/pages/workbooks_1_50_jan2008/workbook16/16_5_maclaurin_n_taylor_series.pdf
https://sst.tees.ac.uk/helm/pages/workbooks_1_50_jan2008/workbook16/16_5_maclaurin_n_taylor_series.pdf
https://sst.tees.ac.uk/helm/pages/workbooks_1_50_jan2008/workbook16/16_5_maclaurin_n_taylor_series.pdf
https://math.libretexts.org/Bookshelves/Calculus/Calculus_(OpenStax)/10%3A_Power_Series/10.03%3A_Taylor_and_Maclaurin_Series
https://math.libretexts.org/Bookshelves/Calculus/Calculus_(OpenStax)/10%3A_Power_Series/10.03%3A_Taylor_and_Maclaurin_Series
https://math.libretexts.org/Bookshelves/Calculus/Calculus_(OpenStax)/10%3A_Power_Series/10.03%3A_Taylor_and_Maclaurin_Series
https://www.storyofmathematics.com/maclaurin-series/
https://www.storyofmathematics.com/maclaurin-series/

Differentiation 1 — Rules

Catalogue - Home
Maths Content

Back

Properties of Derivatives | Video Concepts and worked examples | Introductory properties of 10 minutes
MySecretMathTutor derivatives

Derivative Rules | The Organic Video Concepts (formulas) and worked | Introductory derivative rules 20 minutes
Chemistry Tutor examples

Derivative Rules | Video Concepts (formula) and worked Power rule, product rule, chain 10 minutes
MathReview101 examples rule, and quotient rule

Derivative Rules | Video Worked examples Chain rule, product rule, and 11 minutes
BlackPenRedPen quotientrule

Derivative Rules (Except Chain Website Concepts, worked examples, Introductory derivative rules,

Rule) | SFU and exercises product and quotient rule

Chain Rule | SFU Website Concepts and exercises Chainrule



https://www.youtube.com/watch?v=rRphiUtRKcY
https://www.youtube.com/watch?v=IvLpN1G1Ncg
https://www.youtube.com/watch?v=IvLpN1G1Ncg
https://www.youtube.com/watch?v=esxNDR1epeo
https://www.youtube.com/watch?v=esxNDR1epeo
https://www.youtube.com/watch?v=ahwtdXvlp9w
https://www.youtube.com/watch?v=ahwtdXvlp9w
https://www.sfu.ca/math-coursenotes/Math%20157%20Course%20Notes/sec_DerivativeRules.html
https://www.sfu.ca/math-coursenotes/Math%20157%20Course%20Notes/sec_DerivativeRules.html
https://www.sfu.ca/math-coursenotes/Math%20157%20Course%20Notes/sec_DerivativeRules.html
https://www.sfu.ca/math-coursenotes/Math%20157%20Course%20Notes/sec_DerivativeRules.html
https://www.sfu.ca/math-coursenotes/Math%20157%20Course%20Notes/sec_ChainRule.html

Differentiation 2 — Limits

Catalogue - Home
Maths Content

Back

Introduction to Limits | The Video Concepts and worked examples | Introductory understanding of 20 minutes
Organic Chemistry Tutor limits and how to identify limits
on graphs
Visualizing Limits | Khan Website Concepts and worked examples | Rough visual understanding of
Academy limits
Introduction to Limits | Website Concepts and worked examples | Understanding of limits, when

LibreTexts

they do not exist, and

application to calculus



https://www.youtube.com/watch?v=YNstP0ESndU
https://www.youtube.com/watch?v=YNstP0ESndU
https://www.khanacademy.org/math/ap-calculus-ab/ab-limits-new/ab-1-2/a/limits-intro
https://www.khanacademy.org/math/ap-calculus-ab/ab-limits-new/ab-1-2/a/limits-intro
https://math.libretexts.org/Bookshelves/Calculus/Calculus_3e_(Apex)/01%3A_Limits/1.01%3A_An_Introduction_to_Limits
https://math.libretexts.org/Bookshelves/Calculus/Calculus_3e_(Apex)/01%3A_Limits/1.01%3A_An_Introduction_to_Limits

Catalogue - Home

Differentiation 2 — Implicit Differentiation Maths Content
Back

Implicit Differentiation | Math PDF Notes Concepts, worked examples, Revises chain rule and 6 pages
Centre and exercises demonstrates how its applicable

for implicit differentiation
Implicit Differentiation | Lamar Website Concepts and worked examples | Uses examples to explain

implicit differentiation
Example of Implicit Video Concepts and worked examples | Uses an example to explain 11 minutes
Differentiation | Eddie Woo implicit differentiation
Implicit Differentiation | Video Concepts, worked examples, Implicit differentiation with trig 12 minutes
Professor Dave Explains and exercises and product rule
Concept of Implicit Video Concept Conceptual understanding of 15 minutes
Differentiation | 3Blue1Brown implicit differentiation



https://www.mathcentre.ac.uk/resources/uploaded/mc-ty-implicit-2009-1.pdf
https://www.mathcentre.ac.uk/resources/uploaded/mc-ty-implicit-2009-1.pdf
https://tutorial.math.lamar.edu/classes/calci/implicitdiff.aspx
https://www.youtube.com/watch?v=MDfrJE4hJjw
https://www.youtube.com/watch?v=MDfrJE4hJjw
https://www.youtube.com/watch?v=M0SMSWM2oZA
https://www.youtube.com/watch?v=M0SMSWM2oZA
https://www.youtube.com/watch?v=qb40J4N1fa4
https://www.youtube.com/watch?v=qb40J4N1fa4

Differentiation 2 — Optimization

Catalogue - Home

Maths Content

Back

Optimization with Derivatives |

Concepts and worked examples

Optimization using first and

Lamar second order derivatives

Optimization with Derivatives | Website Concepts, worked examples, Optimization calculations and

LibreTexts and exercises applications of optimization

Optimization with Derivatives | Video Concepts and worked examples | Uses examples to explain 1 hourand 4

The Organic Chemistry Tutor optimization concepts. Would minutes
recommend only doing a couple
examples

Optimization with Derivatives | Video Concepts, worked examples, Optimization concept and 11 minutes

Professor Dave Explains

and exercises

second derivative test



https://tutorial.math.lamar.edu/classes/calci/optimization.aspx
https://tutorial.math.lamar.edu/classes/calci/optimization.aspx
https://math.libretexts.org/Bookshelves/Calculus/Map%3A_Calculus__Early_Transcendentals_(Stewart)/04%3A_Applications_of_Differentiation/4.07%3A_Optimization_Problems
https://math.libretexts.org/Bookshelves/Calculus/Map%3A_Calculus__Early_Transcendentals_(Stewart)/04%3A_Applications_of_Differentiation/4.07%3A_Optimization_Problems
https://www.youtube.com/watch?v=lx8RcYcYVuU
https://www.youtube.com/watch?v=lx8RcYcYVuU
https://www.youtube.com/watch?v=q1U6AmIa_uQ
https://www.youtube.com/watch?v=q1U6AmIa_uQ

Catalogue - Home

Differentiation 2 — Sketching Maths Content
Back
Curve Sketching | SFU Website Concepts, worked examples, Curve sketching steps
and exercises
Curve Sketching | LibreTexts Website Concepts and worked examples | Curve sketching steps
Curve Sketching | The Organic Video Concepts and worked examples | Graphing functions with firstand | 41 minutes
Chemistry Tutor second derivatives, and
asymptotes
Curve Sketching | Cole’s World Video Concepts and worked examples | Explains process of graphing a 15 minutes
of Mathematics function (steps)



https://www.sfu.ca/math-coursenotes/Math%20157%20Course%20Notes/sec_CurveSketching.html
https://math.libretexts.org/Bookshelves/Calculus/Calculus_3e_(Apex)/03%3A_The_Graphical_Behavior_of_Functions/3.05%3A_Curve_Sketching
https://www.youtube.com/watch?v=WqRPFvZWF0k
https://www.youtube.com/watch?v=WqRPFvZWF0k
https://www.youtube.com/watch?v=KnMRJLb6QjA
https://www.youtube.com/watch?v=KnMRJLb6QjA

Catalogue - Home

Differentiation 2 — Parametric Functions Maths Content
Back
Derivative of Parametric PDF Notes Concepts, worked examples, Differentiating parametric
Functions | Math Centre and exercises functions, proof of formula
Derivative of Parametric Website Concepts and worked examples | Proof of formula for derivative of
Functions | LibreTexts parametric functions, examples,
and some applications
Derivative of Parametric Video Concepts and worked examples | Introductory formula and lots of | 11 minutes
Functions | The Organic examples
Chemistry Tutor
First and Second Order Video Concept (formula) and a worked | First and second order derivative | 3 minutes
Derivative of Parametric examples of parametric functions
Functions | BlackPenRedPen



https://www.mathcentre.ac.uk/resources/uploaded/mc-ty-parametric-2009-1.pdf
https://www.mathcentre.ac.uk/resources/uploaded/mc-ty-parametric-2009-1.pdf
https://math.libretexts.org/Courses/Monroe_Community_College/MTH_210_Calculus_I_(Seeburger)/04%3A_Applications_of_Derivatives/4.08%3A_Derivatives_of_Parametric_Equations
https://math.libretexts.org/Courses/Monroe_Community_College/MTH_210_Calculus_I_(Seeburger)/04%3A_Applications_of_Derivatives/4.08%3A_Derivatives_of_Parametric_Equations
https://www.youtube.com/watch?v=kf2dZWqLnqE&t=2s
https://www.youtube.com/watch?v=kf2dZWqLnqE&t=2s
https://www.youtube.com/watch?v=kf2dZWqLnqE&t=2s
https://www.youtube.com/watch?v=zNDVIpvnvHg
https://www.youtube.com/watch?v=zNDVIpvnvHg
https://www.youtube.com/watch?v=zNDVIpvnvHg

Catalogue - Home

Integration 2 — Riemann Sum Maths Content
Back

Riemann Sums | LibreTexts Website Concept and worked examples Conceptual understanding of

how Riemann sums work and

how they relate to integrals
Riemann Sums | Math with Dr. Video Concept Concept of Riemann sums 8 minutes
Claire
Riemann Sums | The Organic Video Concept and worked examples Concept of Riemann sums 20 minutes
Chemistry Tutor



https://math.libretexts.org/Bookshelves/Calculus/Calculus_3e_(Apex)/05%3A_Integration/5.03%3A_Riemann_Sums
https://www.youtube.com/watch?v=-tPFsrYX7f4
https://www.youtube.com/watch?v=-tPFsrYX7f4
https://www.youtube.com/watch?v=YTKQswb60Pw
https://www.youtube.com/watch?v=YTKQswb60Pw

Catalogue - Home

Integration 1 — Elementary Integrals Maths Content
Back
Whitman PDF Notes Concepts, worked examples, All integration topics 26 pages
and exercises

MathlsFun Website Concepts and worked examples | Introductory integral rules and

properties
LibreTexts Website Concepts and worked examples | Derivatives and integrals of

hyperbolic functions, calculus of

inverse hyperbolic functions
The Organic Chemistry Tutor Video Concept and worked examples Introductory integration rules 14 minutes
The Organic Chemistry Tutor Video Concepts and worked examples | Integrals of hyperbolic functions | 8 minutes



https://www.whitman.edu/mathematics/calculus/calculus_08_Techniques_of_Integration.pdf
https://www.mathsisfun.com/calculus/integration-rules.html
https://math.libretexts.org/Bookshelves/Calculus/Calculus_(OpenStax)/06%3A_Applications_of_Integration/6.09%3A_Calculus_of_the_Hyperbolic_Functions
https://www.youtube.com/watch?v=zOxaUlRkFG0
https://www.youtube.com/watch?v=2Mz_KYAyUo4

Integration 2 — Integration Techniques

Catalogue - Home

Maths Content

Back

Techniques | BlackPenRedPen

technique to use

Integration by Substitution | Website Concepts and worked examples | Completing the square, definite
LibreTexts integrals, changing bounds
Integration by Parts | LibreTexts Website Concepts and worked examples | Integration by parts and with
substitution
Integration by Partial Fractions | Website Concept and worked examples Integration by partial fraction
LibreTexts decomposition
Integration by Substitution | The | Video Concepts and worked examples | Integration by substitution and 21 minutes
Organic Chemistry Tutor manipulation of u-sub
Integration by Parts | The Organic | Video Concepts and worked examples | Integration by parts, by parts 33 minutes
Chemistry Tutor multiple times, setting equal
Integration by Partial Fractions | Video Concept and worked examples Partial fractions integration, 41 minutes
The Organic Chemistry Tutor different partial fractions
Determining Integration Video Worked examples Determining which integration 23 minutes



https://math.libretexts.org/Bookshelves/Calculus/Calculus_3e_(Apex)/06%3A_Techniques_of_Integration/6.01%3A_Substitution
https://math.libretexts.org/Bookshelves/Calculus/Calculus_3e_(Apex)/06%3A_Techniques_of_Integration/6.02%3A_Integration_by_Parts
https://math.libretexts.org/Bookshelves/Calculus/Calculus_3e_(Apex)/06%3A_Techniques_of_Integration/6.05%3A_Partial_Fraction_Decomposition
https://math.libretexts.org/Bookshelves/Calculus/Calculus_3e_(Apex)/06%3A_Techniques_of_Integration/6.05%3A_Partial_Fraction_Decomposition
https://www.youtube.com/watch?v=sdYdnpYn-1o
https://www.youtube.com/watch?v=sdYdnpYn-1o
https://www.youtube.com/watch?v=sWSLLO3DS1I
https://www.youtube.com/watch?v=sWSLLO3DS1I
https://www.youtube.com/watch?v=6rXByMcuAyI
https://www.youtube.com/watch?v=6rXByMcuAyI
https://www.youtube.com/watch?v=M5MaGUO0JDs
https://www.youtube.com/watch?v=M5MaGUO0JDs

Integration 2 — Definite Integrals and Area under the Curve

Catalogue - Home

Maths Content

Back

Definite Integrals and Area | The | Video Concept and worked examples Introductory understanding of 11 minutes
Organic Chemistry Tutor differences between Definite

Integrals and Area under the

Curve
Definite Integrals Calculations | Website Concept and worked examples Introductory understanding of
MathlsFun differences between Definite

Integrals and Area under the

Curve, properties of definite

integrals
Definite Integrals and Area under | PDF Notes Concept, worked examples and Evaluating definite integralsand | Pg14-32 (19
the Curve | HELM Workbook exercises area under the curve pages)
Area under and between Curves | Video Worked examples Evaluating the area under and 27 minutes
by Integration | ExamSolutions between curves



https://www.youtube.com/watch?v=Gc3QvUB0PkI
https://www.youtube.com/watch?v=Gc3QvUB0PkI
https://www.mathsisfun.com/calculus/integration-definite.html
https://nucinkis-lab.cc.ic.ac.uk/HELM/HELM_Workbooks_11-15/WB13-all.pdf
https://nucinkis-lab.cc.ic.ac.uk/HELM/HELM_Workbooks_11-15/WB13-all.pdf
https://www.youtube.com/watch?v=T3McJeGuAiw
https://www.youtube.com/watch?v=T3McJeGuAiw

Catalogue - Home

Integration 2 — Trigonometric and Hyperbolic Substitution Maths Content
Back
LibreTexts Website Concept and worked examples Standard trigonometric
substitution by completing the
square
Math24 Website Concept and worked examples Standard trigonometric and
hyperbolic substitutions
The Organic Chemistry Tutor Video Concepts and worked examples | Introductory trigonometric 20 minutes
substitutions
Professor Dave Explains Video Concepts, worked examples, Integration by trigonometric 16 minutes
and exercises substitution
BlackPenRedPen Video Worked example Worked example of hyperbolic 8 minutes
substitution
Jemason Exam Tuition Video Worked examples Comparison between 15 minutes
trigonometric and hyperbolic
substitution



https://math.libretexts.org/Bookshelves/Calculus/Calculus_3e_(Apex)/06%3A_Techniques_of_Integration/6.04%3A_Trigonometric_Substitution
https://math24.net/trigonometric-hyperbolic-substitutions.html
https://www.youtube.com/watch?v=ocgjfF2AboA
https://www.youtube.com/watch?v=t3rzxSgvZZk
https://www.youtube.com/watch?v=yaTEmrd5hOU
https://www.youtube.com/watch?v=uS__h011MQ0

Catalogue - Home

Integration 2 — Parametric Integration Maths Content
Back
Lamar Website Concept and worked examples Integration of parametric
functions
StudySmarter Website Concept and worked examples Integration of parametric
functions
The Organic Chemistry Tutor Video Concept and worked examples Derivation and steps of 11 minutes
determining area
Dr. Trefor Bazett Video Concept and worked example Derivation of formula 6 minutes



https://tutorial.math.lamar.edu/classes/calcii/paraarea.aspx
https://www.studysmarter.co.uk/explanations/math/pure-maths/parametric-integration/
https://www.youtube.com/watch?v=riEx7TcLfzk
https://www.youtube.com/watch?v=RaKah-WWTkE

Integration 2 — Volume of Revolution

Catalogue - Home

Maths Content

Back

SFU Website Concept and exercises Volume of revolution using
washer and disk method
Lamar Website Concept and worked examples Method of disks
The Organic Chemistry Tutor Video Concept and worked examples Method of disks and washers 20 minutes
Professor Dave Explains Video Concept, worked examples, and | Explanation of formulas fordisk | 11 minutes
exercises and washers
BlackPenRedPen Video Worked examples Lots of worked examples to 28 minutes

practice with



https://www.sfu.ca/math-coursenotes/Math%20158%20Course%20Notes/sec_volume.html
https://tutorial.math.lamar.edu/classes/calci/volumewithrings.aspx
https://www.youtube.com/watch?v=SAHSVg7Jw_A
https://www.youtube.com/watch?v=QLHJl2_aM5Q
https://www.youtube.com/watch?v=uiEEEx7mPHg

Integration 2 — Trapezium Rule and Newton-Raphson

Catalogue - Home
Maths Content

Back

Numerical Integration and Error PDF Concept, Worked Examples and | Trapezium Rule, Introductory Pg 28-57(30

Analysis | HELM Workbook Notes Exercises error analysis and extensions pages)

Trapezium Rule | MathsPanda PDF Concept, Worked Examples Trapezium Rule 5 pages
Notes

Trapzeium Rule | Maths Genie Video Concept, Worked Examples Trapezium Rule 11 mins

Newton-Raphson | Sheffield PDF Concept, Worked Examples and | Newton-Raphson Method 9 pages
Notes Exercises

Newton's Method | The Organic Video Concept, Worked Examples Newton-Raphson Method 11 mins

Chemistry Tutor



https://www.lboro.ac.uk/media/media/schoolanddepartments/mlsc/downloads/HELM%20Workbook%2031%20Numerical%20Methods%20of%20Approximation.pdf
https://www.lboro.ac.uk/media/media/schoolanddepartments/mlsc/downloads/HELM%20Workbook%2031%20Numerical%20Methods%20of%20Approximation.pdf
https://www.mathspanda.com/A2Ma/Lessons/Trapezium_Rule_LESSON.pdf
https://www.youtube.com/watch?v=HGzMjU7_P8A
https://www.sheffield.ac.uk/media/31988/download?attachment
https://www.youtube.com/watch?v=-5e2cULI3H8
https://www.youtube.com/watch?v=-5e2cULI3H8

Catalogue - Home

Integration 1 - Finding integrals Maths Content
Back

Maths is Fun Website Concepts and practical What is integration and its

examples notations
CUEMATH Website In depth look at concepts Rules and methods of

integration

BBC Bltesize Website Concepts, example and Integrating basic equations

questions
Khan Academy Video Concepts Introduction to integral calculus | 5 min



https://www.mathsisfun.com/calculus/integration-introduction.html%E2%80%AF
https://www.cuemath.com/calculus/integration/%E2%80%AF
https://www.bbc.co.uk/bitesize/guides/zgxttfr/revision/1
https://www.youtube.com/watch?v=__Uw1SXPW7s%E2%80%AF

Integration 1 - Integrals of a constant

Catalogue - Home

Maths Content

Back

CUEMATH Website Recap of concepts, examples Intro and properties of the
and practice questions constant of integration
The Math Sorcerer Video Quick recap of a method How to find the definite integral 2min
of a constant
Brian MclLogan Video Quick recap of a method Evaluating the integral of a 1.30 min

constant



https://www.cuemath.com/calculus/constant-of-integration/
https://www.youtube.com/watch?v=iA3ele_Ym2c%E2%80%AF
https://www.youtube.com/watch?v=yVT0pxgITOI%E2%80%AF

Catalogue - Home

Integration 1 - Definite vs Indefinite Maths Content
Back

Unacademy Website Recap of concepts Summary of definite and

indefinite integrals

Khan Academy Website Concepts with explanation Definite integral as area,

videos, worked examples and properties

practice questions

Khan Academy Website Concepts with explanation Definite integral evaluation

videos, worked examples and

practice questions

Khan Academy Website Concepts with explanation Indefinite integrals intro,

videos, worked examples and indefinite integrals of common

practice questions functions,



https://unacademy.com/content/jee/study-material/mathematics/differences-between-definite-and-indefinite-integrals/
https://www.khanacademy.org/math/old-integral-calculus/definite-integrals-intro-ic
https://www.khanacademy.org/math/old-integral-calculus/definite-integral-evaluation-ic
https://www.khanacademy.org/math/old-integral-calculus/indefinite-integrals

Integration 1 - Exponential and log functions

Catalogue - Home

Maths Content

Back

Libre Texts Website Concepts, worked examples and | Integrals that involve log and
exercises exponential functions
Tyler Wallace Video In depth look at concepts Natural log, chain rule, product 23 min
rule, exponents, derivatives and
integrals
Stonybrook PDF document | In depth look at concepts Rules of integrals of exponential | 13 pages

and log functions



https://math.libretexts.org/Courses/Monroe_Community_College/MTH_211_Calculus_II/Chapter_5%3A_Integration/5.6%3A_Integrals_Involving_Exponential_and_Logarithmic_Functions#:%7E:text=The%20exponential%20function%2C%20y%3De,derivative%20and%20its%20own%20integral
https://www.youtube.com/watch?v=lDhR5X1t3TI%E2%80%AF
https://www.math.stonybrook.edu/%7Endang/mat126-fall20/sec_1.6.pdf

Catalogue - Home

Differentiation 1 - Gradients and differentiation Maths Content
Back
Save My Exams Website Revision style notes The basics of differentiation
The GCSE Maths Tutor Video In depth concepts The rules and properties of 32 min
differentiation



https://www.savemyexams.com/igcse/maths/edexcel/22/revision-notes/3-sequences-functions-and-graphs/differentiation/differentiation%E2%80%AF
https://www.youtube.com/watch?v=2Hp6LRxeKSQ

Differentiation 1 - Gradient expression

Catalogue - Home
Maths Content

Back

BBC Bitesize Website Recap with worked examples Recap of how to differentiate
and practice questions simple expressions

Study Smarter Website In depth look at concepts, and Methods for deriving equations
worked examples

Newcastle University Website Concepts with examples Summary of the rules of

differentiation



https://www.bbc.co.uk/bitesize/guides/zyj77ty/revision/1%E2%80%AF
https://www.studysmarter.co.uk/explanations/math/pure-maths/deriving-equations/%E2%80%AF
https://www.ncl.ac.uk/webtemplate/ask-assets/external/maths-resources/economics/differentiation-and-integration/rules-of-differentiation.html%E2%80%AF

Catalogue - Home
Differentiation 1 - Different rules of differentiation Maths Content

Back

Physics and Maths Tutor Website Cheat sheets The basics of differentiation



https://www.physicsandmathstutor.com/maths-revision/a-level-edexcel/differentiation/

Differentiation 1 - Sketching derivatives

Catalogue - Home
Maths Content

Back

The Organic Chemistry Tutor Video Concepts Sketching derivatives from 31 min
parent functions

Save My Exams Website Revision styles notes Sketching gradient functions

Seneca Website Concepts and worked examples | Finding derivatives



https://www.youtube.com/watch?v=O3vRXeE-iBI
https://www.savemyexams.com/a-level/maths_pure/edexcel/18/revision-notes/7-differentiation/7-2-applications-of-differentiation/7-2-5-sketching-gradient-functions/%E2%80%AF
https://senecalearning.com/en-GB/revision-notes/a-level/maths/edexcel/pure-maths/7-1-5-finding-derivatives

Catalogue - Home

Differentiation 1 - Minima/maxima Maths Content
Back
Math Centre PDF document | In depth look at content and Stationary points and turning 10 pages
exercises points
Study Well Website Recap of concepts with What are stationary points

explanatory video and examples



https://www.mathcentre.ac.uk/resources/uploaded/mc-ty-maxmin-2009-1.pdf%E2%80%AF%E2%80%AF
https://studywell.com/differentiation/stationary-points/

Catalogue - Home

Differentiation 1 — Slope and notation Maths Content
Back
Khan Academy Website Concepts with explanation Subtopics: defining a derivative
videos, examples and exercises and derivative rules
Physics and Maths Tutor Website Cheat sheets Differentiation
Revision Maths Website Concepts and examples How to differentiate
The GCSE Maths Tutor Video In depth concepts Covering the basics of 30 min

differentiation

alevelmaths.co.uk Website Concepts and examples What and how to differentiate

Save My Exams Website Revision style notes First principles of differentiation



https://www.khanacademy.org/math/ap-calculus-bc/bc-differentiation-1-new
https://www.physicsandmathstutor.com/maths-revision/a-level-edexcel/differentiation/
https://revisionmaths.com/advanced-level-maths-revision/pure-maths/calculus/differentiation
https://www.youtube.com/watch?v=2Hp6LRxeKSQ
https://alevelmaths.co.uk/pure-maths/calculus/differentiation/
https://www.savemyexams.com/a-level/maths_pure/edexcel/18/revision-notes/7-differentiation/7-1-differentiation/7-1-2-first-principles-differentiation/

Catalogue - Home

Differentiation 1 — Derivatives of simple functions Maths Content
Back
Maths Info Website Definitions/concepts List of derivatives of simple
functions

Web formulas Website Definitions/concepts and List of derived functions

examples
Khan Academy Website Concepts with explanation Derivative definition, derivative

videos, examples and exercises rules and estimating derivatives



https://math.info/Calculus/Derivatives_Simple_Functions/
https://www.web-formulas.com/Math_Formulas/Calculus_Derivatives_of_Simple_Functions.aspx
https://www.khanacademy.org/math/differential-calculus/dc-diff-intro

Catalogue - Home

Differentiation 1 — Chain rule Maths Content
Back
Math Centre PDF document | Concepts, exercises and Functions of functions, chain 8 pages
examples rule and trig functions
Khan Academy Video Concepts Intro to the chain rule 5 min
Khan Academy Website In depth concepts, practice Chainrule

questions and examples

BBC Bitesize Website Definition, examples and Chain rule
exercises
The Organic Chemistry Tutor Video Concepts Chain rule for finding derivatives

Khan Academy Video Concepts Into to the chain rule



https://www.mathcentre.ac.uk/resources/uploaded/mc-ty-chain-2009-1.pdf
https://www.khanacademy.org/math/ap-calculus-ab/ab-differentiation-2-new/ab-3-1a/v/chain-rule-introduction
https://www.khanacademy.org/math/ap-calculus-ab/ab-differentiation-2-new/ab-3-1a/a/chain-rule-review
https://www.bbc.co.uk/bitesize/guides/zyj77ty/revision/3
https://www.youtube.com/watch?v=HaHsqDjWMLU
https://www.youtube.com/watch?v=0T0QrHO56qg

Catalogue - Home

Integration 1 — Trapezium Rule and Newton-Raphson Maths Content
Back

Revision maths Website Recap of concept Trapezium rule

Save My Exams Website Revision style notes Trapezium rule

alevelmaths.co.uk Website Concepts and exampless Trapezium rule

Metric Website Quick concept breakdown Trapezium and Simpson's rules

The Organic Chemistry Tutor Video Concepts Trapezoidal rule 12 min

MME Revise Website Concepts with explanation Newton Raphson method

videos and exercises formula
BYJU'S Website Concepts and exampless Newton Raphson method
The Organic Chemistry Tutor Video Concepts Newton's method 10 min



https://revisionmaths.com/advanced-level-maths-revision/pure-maths/calculus/trapezium-rule
https://www.savemyexams.com/a-level/maths_pure/edexcel/18/revision-notes/10-numerical-methods/10-1-solving-equations/10-1-5-trapezium-rule-numerical-integration/
https://alevelmaths.co.uk/pure-maths/calculus/trapezium-rule/
https://metric.ma.ic.ac.uk/metric_public/numerical_methods/integration/trapezium_simpson.html
https://www.youtube.com/watch?v=Rn9Gr52zhrY
https://mmerevise.co.uk/a-level-maths-revision/newton-raphson-method/
https://byjus.com/maths/newton-raphson-method/
https://www.youtube.com/watch?v=-5e2cULI3H8

Catalogue - Home

Integration 1 — Elementary Integration 2 Maths Content
Back
Instituto de Matematica Pura e Video Concepts Integral of simple functions 14 min
Aplicada
Khan Academy Explanation Concepts and worked examples | Integrals and their applications,
videos differential calculus
Website Concepts and practical Intro to integral calculus
Maths is Fun examples
Khan Academy Video Concepts Intro to integral calculus 5 min
Math Centre PDF document | Concepts, examples and Integration by substitution 10 pages
exercises
The Organic Chemistry Tutor Video Concepts How to integrate using U 21 min
substitution



https://www.youtube.com/watch?v=OLdBeIo7b9E
https://www.youtube.com/watch?v=OLdBeIo7b9E
https://www.khanacademy.org/math/integral-calculus
https://www.mathsisfun.com/calculus/integration-introduction.html%E2%80%AF
https://www.youtube.com/watch?v=__Uw1SXPW7s%E2%80%AF
https://www.mathcentre.ac.uk/resources/workbooks/mathcentre/web-integrationbysub-tony.pdf
https://www.youtube.com/watch?v=sdYdnpYn-1o

Solving equation - Linear equations

Catalogue - Home
Maths Content

Back

CUEMATH

Website Concepts Intro to linear equations
Third Space Learning Website Concepts with explanation Linear equations
videos, examples and exercises
The Organic Chemistry Tutor Video Concepts Covering the basics of linear 32 min
equations
BBC Bitesize Website Concepts and examples How to solve linear equations
Khan Academy Video Concepts Linear equations 7 min



https://www.cuemath.com/algebra/linear-equations/
https://thirdspacelearning.com/gcse-maths/algebra/linear-equations/
https://www.youtube.com/watch?v=Ft2_QtXAnh8
https://www.youtube.com/watch?v=bAerID24QJ0

Catalogue - Home

Units — Fundamental Sl Units Maths Content
Back

The Organic Chemistry Tutor Video Concepts Introduction to Sl units 28 min

Somerville College, Oxford PDF Concepts and worked examples | Introduction to Sl units and error | 12 pages

calculation

Website Concepts Introduction to Sl units

Libretext Physics



https://www.youtube.com/watch?v=8rZRYPoerPw&ab_channel=TheOrganicChemistryTutor
https://www.some.ox.ac.uk/wp-content/uploads/2024/08/Physical-Chemistry-Introductory-Work.pdf
https://phys.libretexts.org/Courses/Prince_Georges_Community_College/General_Physics_I%3A_Classical_Mechanics/05%3A_Units/5.02%3A_SI_Units

Kinematics — Fundamental Terminology

Catalogue - Home

Maths Content

Back

Physics High Video Concepts Scalar vs Vector (displacement, | 7 min
velocity, acceleration)
Super Physics PDF Concepts and worked examples | Introduction to terminology and 8 pages
basics of graphs
Website Concepts Frame of reference,

Libretext Physics

displacement, velocity, and

other terminology



https://www.youtube.com/watch?v=198u1x8TBTo&ab_channel=PhysicsHigh
https://superphysics.sg/wp-content/uploads/2020/02/C2-Kinematics-Notes.pdf
https://phys.libretexts.org/Bookshelves/University_Physics/Physics_(Boundless)/2%3A_Kinematics/2.1%3A_Basics_of_Kinematics

Catalogue - Home

Kinematics — Interpreting Graphs Maths Content
Back

Professor Dave Video Concepts and worked examples | Introduction to graphs and 8 min
interpretation

Cambridge University Press PDF Concepts, worked examples, Introduction to kinematics and 22 pages

and exercises velocity-time graphs
Website Concepts and worked examples | Basic kinematic graphs

MiniPhysics

The Organic Chemistry Tutor Video Concept Interpretation of kinematic 31 min
graphs



https://www.youtube.com/watch?v=bqf8m7xNvLg&ab_channel=ProfessorDaveExplains
https://www.cambridge.edu.au/downloads/education/extra/209/PageProofs/Advanced%20General%20Maths/Ch%2019.pdf
https://www.miniphysics.com/reading-kinematics-graphs.html
https://www.youtube.com/watch?v=nUb7xfkc0Ac&ab_channel=TheOrganicChemistryTutor

Catalogue - Home

Kinematics — Kinematic Equations Maths Content
Back
Professor Dave Video Concepts, worked examples, Basic kinematic equations 6 min
and exercises
Maths Genie Video Concept, worked examples, and | Basic kinematic equations 13 min
exercises
The Chalkface PDF Concepts Introduction and derivation 2 pages
of kinematic equations
Save My Exams PDF Concepts and worked examples | Conceptual introduction to 14 pages
kinematic equations
Website Concepts and worked examples | Basic kinematic equations
Albert
NCL Website Concepts and worked examples | Basic kinematic equations



https://www.youtube.com/watch?v=hpWuZh6oTew&ab_channel=ProfessorDaveExplains
https://www.youtube.com/watch?v=FplolgdO1vE&ab_channel=MathsGenie
https://www.thechalkface.net/resources/deriving_suvat_equations.pdf
https://cdn.savemyexams.com/pdfs/Ha97Mje0b.pdf
https://www.albert.io/blog/kinematic-equations/
https://www.ncl.ac.uk/webtemplate/ask-assets/external/maths-resources/mechanics/kinematics/equations-of-motion.html

Kinematics — Calculus in Kinematics

Catalogue - Home

Maths Content

Back

Patrick J Video Concepts and worked examples | Using calculus in kinematics 9 min

Blacks Academy PDF Concepts and worked examples | Basics of calculus in kinematics | 8 pages
Website Concepts and worked examples | Basics of calculus in kinematics

Physics Libretexts

Jack's Maths Video Concept and worked examples Using calculus in kinematics 8 min



https://www.youtube.com/watch?v=pFeuGMMiZWw&ab_channel=PatrickJ
https://www.blacksacademy.net/texts/CalculusAndKinematics.pdf
https://phys.libretexts.org/Bookshelves/Classical_Mechanics/Classical_Mechanics_(Dourmashkin)/04%3A_One_Dimensional_Kinematics/4.06%3A_One_Dimensional_Kinematics_and_Integration
https://www.youtube.com/watch?v=elIWixzoXG8&ab_channel=Jack%27sMaths

Catalogue - Home

Kinematics — Projectile Motion Maths Content
Back

The Organic Chemistry Tutor Video Concepts and worked examples | Projectile motion problems 28 min

Royal Academy of Engineering PDF Concepts and exercises Kinematic equations in 2D for 8 pages
projectile motion

Website Concepts and worked examples | Projectile motionin 2D and 3D

Physics Libretexts

Unacademy PDF Concept and worked examples General guide to projectile 51 pages
motion



https://www.youtube.com/watch?v=tfItlGfPHyo
https://raeng.org.uk/media/50dk3wdp/13-fireboat-projectiles_suvat.pdf
https://phys.libretexts.org/Workbench/PH_245_Textbook_V2/04%3A_Motion_in_Two_and_Three_Dimensions/4.04%3A_Projectile_Motion
https://unacademy.com/content/wp-content/uploads/sites/2/2022/10/Projectile-Motion_Process_Final.pdf

Catalogue - Home

Maths Content

Back

Khan Academy Website Concepts and worked examples | Explanation of Newton's 1st law

The Organic Chemistry Tutor Video Concepts and worked examples | Explanation of Newton's 1stlaw | 14 min
PDF Concepts and worked examples | Explanation of Newton's 1stlaw | 2 pages

Math Centre

The Organic Chemistry Tutor Video Concepts and worked examples | Explanation of Newton's 2nd law | 19 min

Math Centre PDF Concepts and worked examples | Explanation of Newton's 2nd law | 2 pages

Khan Academy Website Concepts and worked examples | Explanation of Newton's 3rd law

The Organic Chemistry Tutor Video Concepts and worked examples | Explanation of Newton's 3rd law | 11 min



https://www.khanacademy.org/science/in-in-class11th-physics/in-in-class11th-physics-laws-of-motion/in-in-class-11-newtons-first-law-mass-and-inertia/a/what-is-newtons-first-law
https://www.youtube.com/watch?v=Fr5EMXZaujc&ab_channel=TheOrganicChemistryTutor
https://www.mathcentre.ac.uk/resources/uploaded/mc-web-mech2-1-2009.pdf
https://www.youtube.com/watch?v=Ee6CHn0MRKE&ab_channel=TheOrganicChemistryTutor
https://www.mathcentre.ac.uk/resources/uploaded/mc-web-mech2-2-2009.pdf
https://www.khanacademy.org/science/hs-physics-tx/x52b5e54e482d5bbe:force-pairs-and-momentum/x52b5e54e482d5bbe:newtons-third-law/a/what-is-newtons-third-law
https://www.youtube.com/watch?v=TxhESW6YtOg&ab_channel=TheOrganicChemistryTutor

Catalogue - Home

Forces and Newton's Laws — Newton's Laws of Motion (General) Maths Content
Back
Siyavula Website Concepts, worked examples, General introduction to all of
and exercises Newton's laws of motion
The Organic Chemistry Tutor Video Concepts and worked examples | General introduction to all of 38 min
Newton's laws of motion



https://www.siyavula.com/read/za/physical-sciences/grade-11/newtons-laws/02-newtons-laws-03
https://www.youtube.com/watch?v=g550H4e5FCY&ab_channel=TheOrganicChemistryTutor

Catalogue - Home

Forces and Newton's Laws — Addition of Forces Maths Content
Back

The Organic Chemistry Tutor Video Concepts and worked examples | Vector addition of forces 15 min

Math Centre PDF Concepts, worked examples, Vector addition of forces 2 pages

and exercises

Engineering Libretexts Website Concepts and worked examples | Vector addition of forces

Question Solutions Video Concept and worked examples Vector addition of forces 6 min



https://www.youtube.com/watch?v=xS-gdFgZel0&t=1s&ab_channel=TheOrganicChemistryTutor
https://www.mathcentre.ac.uk/resources/uploaded/mc-web-mech1-5-2009.pdf
https://eng.libretexts.org/Bookshelves/Mechanical_Engineering/Mechanics_Map_(Moore_et_al.)/16%3A_Appendix_1_-_Vector_and_Matrix_Math/16.2%3A_Vector_Addition
https://www.youtube.com/watch?v=Ixv1QYUAMWk&ab_channel=QuestionSolutions

Forces and Newton's Laws — Moments

Catalogue - Home
Maths Content

Back

The Organic Chemistry Tutor Video Concepts and worked examples | Concept of a moment 21 min
Blacks Academy PDF Concepts and worked examples | Moments and centre of mass 10 pages
Isaac Physics Website Concepts and exercises Forces that create moments;

addition of moments



https://www.youtube.com/watch?v=jg4e8W44_E4&ab_channel=TheOrganicChemistryTutor
https://www.blacksacademy.net/texts/Moments.pdf

Catalogue - Home

Forces and Newton's Laws — Friction Maths Content
Back

The Organic Chemistry Tutor Video Concepts and worked examples | Basic explanation of friction 13 min

Math Centre PDF Concepts, worked examples, Basic explanation of friction 2 pages

and exercises

Z
—

Website Concepts and worked examples | Basic explanation of friction



https://www.youtube.com/watch?v=tfAJDST3cjo&pp=ygUXZnJpY3Rpb24gZm9yY2UgcHJvYmxlbXM%3D
https://www.mathcentre.ac.uk/resources/uploaded/mc-web-mech2-8-2009.pdf
https://www.ncl.ac.uk/webtemplate/ask-assets/external/maths-resources/mechanics/dynamics/maximum-frictional-force.html

Catalogue - Home

Probability and Sets — Venn and Tree Diagrams Maths Content
Back
Lumen Learning Website Concept and Worked Examples Explains Tree and Venn
with videos Diagrams for Probability
Isaac Physics Website Concept and Worked Examples Explains Tree and Venn
Diagrams for Probability
Physics and Maths Tutor(PMT) PDF Concept, Worked Examples and | Tree and Venn Diagrams 12 Pages
Exercises
Ken Schwartz Video Concept and Worked Examples Explains Tree and Venn 9 Minutes
Diagrams for Probability



https://courses.lumenlearning.com/introstats1/chapter/tree-and-venn-diagrams/
https://isaacphysics.org/pages/gcse_maths_ch9_52_text
https://pmt.physicsandmathstutor.com/download/Maths/GCSE/Worksheets/Probability/e.%20Enumeration,%20Venn%20Diagrams,%20Tree%20Diagrams%20and%20Tables.pdf
https://www.youtube.com/watch?v=mmpJ-gSeKbU&t=506s

Probability and Sets — Mutually Exclusive and Independent Events

Catalogue - Home

Maths Content

Back

Stats Libretexts Website Concept and Worked Examples Explains Mutually Exclusive and
Independent Events
GeeksforGeeks Website Concept and Worked Examples Explains Mutually Exclusive and
Independent Events
Math is Fun Website Concept and Worked Examples Explains different types of
events (Including Mutually
Exclusive and Independent
Events)
Ace Tutors Video Concept and Worked Examples Explains Mutually Exclusive and | 4 minutes
Independent Events
Stats with Brian Video Concept and Worked Examples Explains Mutually Exclusive and | 9 minutes

Independent Events



https://stats.libretexts.org/Courses/Los_Angeles_City_College/Introductory_Statistics/03%3A_Probability_Topics/3.03%3A_Independent_and_Mutually_Exclusive_Events
https://www.geeksforgeeks.org/mutually-exclusive-events-vs-independent-events/
https://www.mathsisfun.com/data/probability-events-types.html
https://www.youtube.com/watch?v=aVqmWW3xmdU
https://www.youtube.com/watch?v=Qdd6btvoLbY

Catalogue - Home

Probability and Sets — Fundamentals of Probability Maths Content
Back
Math is Fun Website Concept, Worked Examples and | Explains the idea of probability,
Exercises important terms with quizzes
Cuemath Website Concept, Worked Examples and | Explains the different rules of
Exercises probability
University of Sydney PDF Concept, Worked Examples and | Important concepts of 12 pages
Exercises probability and different rules
Tecmath Video Concept and Worked Examples Explains the idea of probability 9 minutes
Tecmath Video Concept and Worked Examples Explains the rules of calculating | 18 minutes
probability



https://www.mathsisfun.com/data/probability.html
https://www.cuemath.com/data/probability-rules/
https://www.sydney.edu.au/content/dam/students/documents/mathematics-learning-centre/basic-probability.pdf
https://www.youtube.com/watch?v=7Ntf-Kvl2M4
https://www.youtube.com/watch?v=mnCHbsEwACw

Catalogue - Home

Probability and Sets — Permutations and Combinations Maths Content
Back
Resource  [Type  |Content  |Desoription |Lemgth
Math is Fun Website Concept, Worked Examples and Explains permutations and
Exercises combinations and solve problems,
with quizzes
Cuemath Website Concept, Worked Examples and Explains permutations and
Exercises combinations and solve problems
University of Newcastle Australia PDF Concept, Worked Examples and Explains how to solve Permutations | 5 pages
Exercises and Combinations problems
MathsHelper PDF Exercises Permutations and Combinations 2 pages
problems
UCLA PDF Exercises Permutations and Combinations 3 pages
problems
The Organic Chemistry Tutor Video Concept and Worked Examples Explains permutations and 18 minutes
combinations and solve problems
LevUp Education Video Concept and Worked Examples Explains permutations and 21 minutes
combinations and solve problems



https://www.mathsisfun.com/combinatorics/combinations-permutations.html
https://www.cuemath.com/data/permutations-and-combinations/
https://www.newcastle.edu.au/__data/assets/pdf_file/0004/819139/Permutations-and-Combinations.pdf
http://www.mathshelper.co.uk/worksheets_docs/S1%20Perms%20&%20Combs%20Worksheet.pdf
https://www.math.ucla.edu/%7Epaige/permcomb_WS.pdf
https://www.youtube.com/watch?v=XJnIdRXUi7A
https://www.youtube.com/watch?v=zQAmwgZgObk

Statistical Distributions — Discrete Random Variables

Catalogue - Home

Maths Content

Back

Stats Libretexts Website Concept and Worked Examples Explains the concept of discrete
random variables, their mean,
variance and standard deviation
Saylor Academy Website Concept, Worked Examples and | Explains the concept of discrete
Exercises random variables, their mean,
variance and standard deviation
(Including Binomial Distribution)
Physics and Maths Tutor(PMT) PDF Concept and Worked Examples Quickly summary and worked 1 Page
examples of discrete random
variables
Steve Brunton Video Concept Explains the concept of a 22 minutes
random variable
Jbstatistics Video Concept and Worked Examples Explains the concepts of mean 8 minutes

and variance of a discrete

random variable



https://stats.libretexts.org/Bookshelves/Introductory_Statistics/Introductory_Statistics_(Shafer_and_Zhang)/04%3A_Discrete_Random_Variables/4.02%3A_Probability_Distributions_for_Discrete_Random_Variables
https://saylordotorg.github.io/text_introductory-statistics/s08-discrete-random-variables.html
https://pmt.physicsandmathstutor.com/download/Maths/A-level/Further/Statistics/Edexcel/FS1/Cheat-Sheets/Ch.1%20Discrete%20Random%20Variables.pdf
https://www.youtube.com/watch?v=-7QG2itL1u4
https://www.youtube.com/watch?v=OvTEhNL96v0

Statistical Distributions — Binomial Distribution

Catalogue - Home

Maths Content

Back

Newcastle University Website Concept and Worked Examples Explains the concept of discrete
random variables, their mean,
variance and standard deviation
Math is Fun Website Concept, Worked Examples and | Explains the idea of binomial
Exercises distribution, important terms
with quizzes
HELM Workbook PDF Concept, Worked Examples and | Key concepts of binomial 20 pages
Exercises random variables
Ace Tutors Video Concept and Worked Examples Explains the concept of binomial | 9 minutes

distribution



https://www.ncl.ac.uk/webtemplate/ask-assets/external/maths-resources/business/probability/binomial-distribution.html#:%7E:text=The%20Binomial%20Distribution&text=There%20are%20a%20fixed%20number,failure%20will%20be%201%E2%88%92p%20
https://www.mathsisfun.com/data/binomial-distribution.html
https://www.sheffield.ac.uk/media/30908/download?attachment
https://www.youtube.com/watch?v=rvg9oUHtX50

Statistical Distributions — Normal Distribution

Catalogue - Home

Maths Content

Back

Math is Fun Website Concept, Worked Examples and | Explains the idea of normal
Exercises distribution, important terms
with quizzes
Newcastle University Website Concept and Worked Examples Explains key concepts of normal
distribution
HELM Workbook PDF Concept, Worked Examples and | Key concepts of normalrandom | 25 Pages
Exercises variables (Includes Advanced
concepts)
Ace Tutors Video Concept and Worked Examples Explains the concept of 11 minutes

normal distribution



https://www.mathsisfun.com/data/standard-normal-distribution.html
https://www.ncl.ac.uk/webtemplate/ask-assets/external/maths-resources/statistics/distributions/normal-distribution.html
https://www.ncl.ac.uk/webtemplate/ask-assets/external/maths-resources/images/Norm_dist.pdf
https://www.youtube.com/watch?v=xI9ZHGOSaCg

Catalogue - Home

Sampling — Concepts of Population and Samples Maths Content
Back

Scribbr Website Concept and Worked Examples Explains the idea of population
and samples

GeeksforGeeks Website Concept Explains the idea of population
and samples

AceTlutors Video Conceptand Worked Examples Explains the idea of population 5 minutes
and samples

Simplilearn Video Concept Explains the concepts 8 minutes

population and samples with

examples



https://www.scribbr.co.uk/research-methods/population-versus-sample/#:%7E:text=A%20population%20is%20the%20entire,t%20always%20refer%20to%20people
https://www.geeksforgeeks.org/population-and-sample-statistics/
https://www.youtube.com/watch?v=bJm2pt-mq2c
https://www.youtube.com/watch?app=desktop&v=otJyS8eFbSc

Catalogue - Home

Sampling — Sampling Techniques Maths Content
Back
Scribbr Website Concept and Examples Explains the different types of
sampling techniques with
examples
Qualtrics Website Concept and Examples Explaips the different types of
sampling techniques with
examples
LeanVlog VideE Concept and Examples Explair'13 the different types of @ e
sampling techniques with
examples
el . Vides Concept and Examples Explair‘13 the different types of 98 e
sampling techniques with
examples
Beerran Rl Vides Concept and Examples Explaips the different types of T4 AAUTAS
sampling techniques with
examples



https://www.scribbr.co.uk/research-methods/sampling/
https://www.qualtrics.com/en-gb/experience-management/research/sampling-methods/
https://www.youtube.com/watch?v=lP2pZqdsT1M
https://www.youtube.com/watch?v=fSmedyVv-Us
https://www.youtube.com/watch?v=PMAVsVuGbwE
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Interpretation and Representation of Data Maths Content
Back
Resource  |Type  |Content  |Desoription  |Lemgth
Ajmaths Website (With Concept Explains the different ways to
Videos) represent data and how to
interpret them
Physics and Maths Tutor(PMT) Website Concept and worked Examples Explains the different ways to
represent data and how to
interpret them
BBC Website Concept, Worked Examples and | Explains the different ways to
Exercises represent data and how to
interpret them
Queen Mary University of Video Concept and Worked Examples Explains the different ways to 18 minutes
London represent data and how to
interpret them, with examples
E-sgol Video Concept and Worked Examples Explains the different ways to 40 minutes
represent data and how to
interpret them, with examples



https://ajmaths.co.uk/a-level-maths-representations-of-data/
https://www.physicsandmathstutor.com/maths-revision/a-level-edexcel/data-presentation-and-interpretation/
https://www.bbc.co.uk/bitesize/topics/z4gjqfr
https://www.youtube.com/watch?v=GmZowYXn74Q
https://www.youtube.com/watch?v=GmZowYXn74Q
https://www.youtube.com/watch?v=vs3LjMQLL2I

Hypothesis Testing — Principle of Statistical Hypothesis Testing

Catalogue - Home

Maths Content

Back

University of Sheffield

Website

Concept and Worked Examples

Explains the key concepts of

Hypothesis Testing

Statquest with Josh Starmer

Video

Concept

Explains the idea behind
hypothesis testing with focus on
null hypothesis (Further Videos
on Alternative Hypothesis and p-

values)

15 minutes

AceTlutors

Video

Concept

Explains the idea behind
hypothesis testing and its key

concepts

19 minutes

Geek's Lesson

Video

Concept

Explains the key concepts of

hypothesis testing

8 minutes

University of Notre Dame

PDF

Concept, Worked Examples and

Exercises

Explains the key concepts of

Hypothesis Testing

10 pages



https://www.sheffield.ac.uk/mash/stats-resources/hypothesis
https://www.youtube.com/watch?v=0oc49DyA3hU
https://www.youtube.com/watch?v=1g3pCE_B12E&t=520s
https://www.youtube.com/watch?v=-mYOpnFIob4
https://www3.nd.edu/%7Erwilliam/stats1/x24.pdf

Hypothesis Testing — Hypothesis Testing (Binomial and Normal)

Catalogue - Home

Maths Content

Back

B28 Maths Tutor Website Concept, Worked Examples and | Explains Hypothesis Testing for
Exercises Binomial Distribution (Further
link for Normal Distribution)
Bicen Maths Video Concept and Worked Examples Explains Hypothesis Testing for 19 minutes
Binomial Distribution
Bicen Maths Video Concept and Worked Examples Explains Hypothesis Testing for 31 minutes
Binomial Distribution
Mathspanda PDF Concept, Worked Examples and | Explains Hypothesis Testing for 4 pages
Exercises Binomial Distribution with links
tovideos
HELM Workbook PDF Concept, Worked Examples and | Hypothesis Testing for Binomial 14 pages
Exercises and Normal Distribution



https://b28mathstutor.co.uk/hypothesis-testing-for-binomial-a-level-maths/
https://www.youtube.com/watch?v=_U6x8TnbbWk
https://www.youtube.com/watch?v=pPVNU-1Cto4
https://www.mathspanda.com/ASMa/Lessons/Hypothesis_testing_with_the_Binomial_distribution_LESSON.pdf
https://www.sheffield.ac.uk/media/32112/download?attachment
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