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Specification
	Ref.
	Learning outcomes
	Notes
	Notation
	Exclusions

	PURE MATHEMATICS: FUNCTIONS (1)

	Polynomials
	Mf1
	Be able to add, subtract, multiply and divide polynomials.
	Expanding brackets and collecting like terms. 
	
	Division by non-linear expressions.

	
	f2
	Understand the factor theorem and be able to use it to factorise a polynomial or to determine its zeros.
	

 is a factor of .
Including when solving a polynomial equation.
	
	Equations of degree > 4.












	
Specification
	Ref.
	Learning outcomes
	Notes
	Notation
	Exclusions

	PURE MATHEMATICS: FUNCTIONS (2)

	The language of functions
	f3
	Understand the definition of a function, and be able to use the associated language.
	A function is a mapping from the domain to the range such that for each x in the domain, there is a unique y in the range with f(x) = y.  The range is the set of all possible values of f(x).
	Many-to-one, one-to-one, domain, range.

 
	

	
	f4
	Understand and use composite functions.
	Includes finding the correct domain of gf given the domains of f and g.
	

	

	
	f5
	Understand and be able to use inverse functions and their graphs.  Know the conditions necessary for the inverse of a function to exist and how to find it. 
	



Includes using reflection in the line  and finding domain and range of an inverse function.
e.g.  () is the inverse of .
	

	

	The modulus function
	f6
	Understand and be able to use the modulus function.
	Graphs of the modulus of linear functions involving a single modulus sign.
	
	

	
	f7
	Be able to solve simple inequalities containing a modulus sign.
	

Including the use of inequalities of the form  to express upper and lower bounds, , for the value of x.
	
	Inequalities involving more than one modulus sign or modulus of non-linear functions.

	Modelling
	f8
	Be able to use functions in modelling.
	Including consideration of limitations and refinements of the models.
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DISCLAIMER
This resource was designed using the most up to date information from the specification at the time it was published. Specifications are updated over time, which means there may be contradictions between the resource and the specification, therefore please use the information on the latest specification at all times. If you do notice a discrepancy please contact us on the following email address: resources.feedback@ocr.org.uk
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Thinking Conceptually

General approaches:
Prior to working with the subject content of this section of the specification, it is essential that learners have gained a thorough understanding of a number of topics at GCSE level such as the four rules of number including the priority of operations, signed numbers, fractions, algebra including substitution, bracket expansion, simplification of terms and factorisation, products, factors, index notation, graphs and transformations. This also builds upon the Algebra content Ma1-Ma16 and also links with the Graphs content MC1-MC7.
Learners’ understanding should be deepened by a hands-on approach to this subject as they tend to struggle with the algebra involved. 
Common misconceptions or difficulties learners may have:
One common misconception when working with quadratic functions is that learners only give the positive value as the square root of a positive number. They tend to forget about the negative value being a solution as well. 
Many learners struggle with the modulus function as they think the definition is to make a value positive. In order for learners to accurately use and understand this function, it is essential that learners understand that the modulus function simply gives the distance from 0.
It is very common for learners to memorise the f and x notation involved with functions, instead of understanding what they are doing. This causes confusion when other letters are involved. 
It is also common for learners to think that when f(x) is written, it means ‘f multiplied by x’ when we really mean the ‘f of x’ in a function. 

Even understanding functions in terms of input and output can be a major challenge for some learners. For example, many learners attempt to find by adding p onto the end of the expression for f rather than substituting x+p into the function.

Many learners confuse the notation for the inverse function and wrongly think that 


Many learners wrongly think that the new function created byis the same function created by.
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Thinking Contextually

Links to a range of resources that can be used to enhance and support the delivery of the ‘Functions’ topics are provided below.

Video tutorials, presentation slides, worked examples, exercises and interactive diagnostic tests are all used to reinforce the understanding of the different content areas.

Many learners fail to make connections between what they are learning and how that knowledge will be used. They struggle to understand the concepts in mathematics unless they can see the relevance to their everyday lives. 

Learners will be more successful if they investigate mathematics through real life scenarios as they can see how these concepts are actually used outside of the classroom. They will then be able to discover the meaningful relationship between abstract ideas and practical applications in the real world. This in turn, will lead to greater motivation, enjoyment through discovery, improved confidence, independent thinking and better retention of skills.

Resources

	Title
	Organisation
	Description
	Ref

	Section Check In Pure Mathematics: Functions
	OCR
	10 questions focused on Functions section
	f1-f8

	Polynomials
	MEI
	MEI curriculum notes on polynomials
	f1

	Polynomials
	mathstutorbiz
	This excellent video resource demonstrates how to add, subtract and multiply polynomials.
	f1

	Polynomial Division & Equating Coefficients
	ukmathsteacher
	This challenging video resource demonstrates how to divide polynomials.
	f1

	Polynomial Division
	mathtutor
	This comprehensive resource covers polynomial division. It includes a video tutorial, worked examples and exercises for the learners to complete. 
	f1

	Real World Applications of Polynomial Addition/ Subtraction
	Mathceratops
	This video resource demonstrates how real-world problems can be solved by manipulating polynomials. 
	f1

	Algebra: Polynomials
	A-Level Maths Tutor
	This concise resource looks at polynomials and the factor theorem.
	f2

	The Factor Theorem
	ExamSolutions
	This excellent video resource introduces learners to the factor theorem.
	f2

	Factor and Remainder Theorem
	ukmathsteacher
	This challenging video resource covers the factor and remainder theorem.
	f2

	Polynomials
	S-cool
	This concise resource looks at polynomials and the factor theorem.
	f2

	Factor/Remainder Theorem
	Geogebra
	Uses a slider to demonstrate the factor theorem
	f2

	Functions
	revision maths
	This excellent comprehensive resource introduces functions and their associated vocabulary and notation. It covers the domain, range, inverse and composite functions, function graphs, the modulus function and transforming graphs. It also includes a video to explain the inverse of a function.
	f3

	Introduction to Functions
	mathcentre
	This excellent resource defines a function, the domain and range and demonstrates how to graph functions. It includes worked examples and exercises for the learners to complete along with the answers.

	f3

	What relation are you?

	Underground Maths
	Introduction to the language of functions using every day situations
	f3

	Solving Equations involving The Modulus Function. Composite Functions and Examining The Range of a Function
	STEM Learning
	This excellent resource includes a video clip to demonstrate how to sketch the graph of the modulus of a linear function and then solve graphically simple equations using the modulus function. It also covers composite functions and the range of a function. This website does require a login, but registration is free. 
	f4

	Composition of Functions
	mathcentre
	This comprehensive resource covers composite functions. It includes worked examples and exercises for the learners to complete along with the answers.
	f4

	Combining Functions
	ExamSolutions
	This excellent video resource introduces learners to composite functions.
	f4 

	Composite Functions
	Geogebra
	This worksheet will help you visually finding the domian and range of the composite functions.
	f4

	Compose!
	Underground Maths
	Learners are challenged to identify how functions have been composed from an initial 4 defined functions and then to find the domain and range of each composite function.. 
	f4

	Inverse Functions
	mathcentre
	This comprehensive resource demonstrates how to find the inverse of a function algebraically and graphically. It includes worked examples and exercises for the learners to complete along with answers.
	f5

	Inverse Functions: Introduction:

	ExamSolutions
	This excellent video resource introduces learners to inverse functions.
	f5

	Inverse Functions – Graphical Relationship
	ExamSolutions
	This excellent video resource demonstrates the graphical relationship between a function and it’s inverse.
	f5

	Composing gets me nowhere

	Underground Maths
	Learners are encouraged to investigate self inversing functions
	f5

	Find an Inverse and Check
	Mathbyfives
	
video clip demonstrating finding the inverse and  
	f5

	The Modulus Function
	ExamSolutions
	This excellent video resource introduces learners to the modulus function and how it is used with inequalities.
	f6

	Modulus Inequalities (2)
	ExamSolutions
	This excellent video resource demonstrates how to solve equations involving the modulus function, algebraically and graphically.
	f6

	
Modulus Functions 01 Linear Function  
	Geogebra
	Use the sliders to vary the gradient and y-intercept of f(x) and the show/hide tickbox to reveal the modulus function |f(x)|
	f6

	Absolutely!

	Underground Maths
	Initial set of discussion questions to introduce modulus function graph
	f6

	Functions
	MEI
	MEI curriculum notes on functions
	f6, f7 and f8

	Modulus Inequalities (1)
	ExamSolutions
	This excellent video resource demonstrates how to use the modulus function in the course of solving inequalities.
	f7

	Modulus Function Graphing, Equations and Inequalities
	ukmathsteacher
	This excellent lengthy video resource demonstrates how to use the modulus function including the notation. It also demonstrates how to sketch the graph of the modulus of a linear function.
	f7

	The Modulus Function
	M.K. Home Tuition
	This challenging resource demonstrates how to sketch graphs of the modulus of a function and how to solve graphically equations involving the modulus function. It includes examples with detailed solutions.
	f7

	Modulus Inequalities
	Geogebra
	

Demonstration of solving  where the value of can be varied using a slider.
	f7

	Modelling with Function Combination
	Khan Academy
	This excellent interactive resource looks at how functions are used in modelling.
	f8

	Modelling the Real World with Families of Functions
	Study.com
	This resource demonstrates how functions are used in modelling.
	f8

	Modelling and Solving Problems with Polynomial Functions
	ctkleduc
	This excellent video resource demonstrates how to solve real life problems with polynomial functions.
	f8

	Absolute-Value Function in a Real Life Situation
	Maria Ena Rosales
	This animated video resource demonstrates how the absolute value function is used in real life. 
	f8

	Real Life Applications of Absolute Value
	Paul Schick
	This excellent video resource demonstrates how the modulus function can be used to solve real life problems.
	f8

	Using Functions in Real Life
	Mindset Learn
	This excellent video resource looks at functions and how they can be used in real life.
	f8

	Finding Inverse Functions (Applications)
	Myhre Math MCHS
	This video resource demonstrates how inverse functions are used in the real world.
	f8
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OCR Resources: the small print
OCR’s resources are provided to support the delivery of OCR qualifications, but in no way constitute an endorsed teaching method that is required by the Board, and the decision to use them lies with the individual teacher.   Whilst every effort is made to ensure the accuracy of the content, OCR cannot be held responsible for any errors or omissions within these resources. 
© OCR 2017 - This resource may be freely copied and distributed, as long as the OCR logo and this message remain intact and OCR is acknowledged as the originator of this work.
OCR acknowledges the use of the following content: n/a
Please get in touch if you want to discuss the accessibility of resources we offer to support delivery of our qualifications: resources.feedback@ocr.org.uk
We’d like to know your view on the resources we produce. By clicking on ‘Like’ or ‘Dislike’ you can help us to ensure that our resources work for you. When the email template pops up please add additional comments if you wish and then just click ‘Send’. Thank you.
Whether you already offer OCR qualifications, are new to OCR, or are considering switching from your current provider/awarding organisation, you can request more information by completing the Expression of Interest form which can be found here: www.ocr.org.uk/expression-of-interest
Looking for a resource? There is now a quick and easy search tool to help find free resources for your qualification: 
www.ocr.org.uk/i-want-to/find-resources/
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