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OCR Level 3 Free Standing Mathematics Qualification: Additional Maths 




Get the most from this book 




Welcome to your Revision Guide for OCR Level 3 




Free Standing Mathematics Qualification: 




Additional Mathematics. This book will provide 




you with reminders of the knowledge and skills 




you will be expected to demonstrate in the exam, 




with opportunities to check and practice those 




skills on exam-style questions. Additional hints 




and notes throughout help you to avoid common 




errors and provide a better understanding of 




what’s needed in the exam. 




Included with the purchase of this book is valuable 




online material that provides full worked solutions 




to all the ‘Target your revision questions’, ‘Exam- 




style questions’ and ‘Review questions’. The online 




material is available at www.hoddereducation.co.uk/ 




MRNOCRAdditionalMaths. 




Features to help you succeed 





Target your revision 






Use these questions at the start of each section to 




focus your revision on the topics you find tricky. 




Short answers are at the back of the book, but use 




the full worked solutions online to check each step 




in your solution. 





About this topic 






At the start of each chapter, this provides a concise 




overview of its content. 





Before you start, remember ... 






A summary of the key things you need to know 




before you start the chapter. 





Key facts 






Check that you understand all the key facts in each 




subsection. These provide a useful checklist if you 




get stuck on a question. 





Worked examples 






Full worked examples show you what the examiner 




expects to see in order to ensure full marks in the 




exam. The examples cover a sample of the type of 




questions you can expect. 





Hint 






Expert tips are given throughout the book to help 




you do well in the exam. 





Common mistakes 






Your attention is drawn to typical mistakes students 




make, so you can avoid them. 





Exam-style questions 






For each topic, these provide typical questions you 




should expect to meet in the exam. Short answers 




are at the back of the book, and you can check your 




working using the full worked solutions online. 





Review questions 






After you have completed each section in the book, 




answer these questions for more practice. Short 




answers are at the back of the book, but the full 




worked solutions online allow you to check every 




line in your solution. 




At the end of the book, you will find the following 




useful information. 





Exam preparation 






Includes hints and tips on revising for the OCR Free 




Standing Mathematics Qualification: Additional 




Maths exam, and information about the structure of 




the exam papers. 





Make sure you know these formulae 




for your exam ... 






Provides a succinct list of all the formulae you need 




to remember and the formulae that will be given to 




you in the exam. 




Please note that the formula sheet as provided by the 




exam board for the exam may be subject to change. 





During your exam 






Includes key words to watch out for, common 




mistakes to avoid and tips if you get stuck on a 




question. 
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My revision planner 




My revision planner 





Section 1 Algebra 





1 Target your revision (Chapters 1–4)  






Chapter 1 Algebraic manipulation 






3 1.1 Manipulating algebraic equations  






5 1.2 Manipulating expressions involving square roots  





       




       





Chapter 2 Polynomials 






8 2.1 Polynomials  





       




       





10 2.2 Review of solving linear equations  





       




       





11   2.3 Solving quadratic equations  





       




       





13 2.4 Solving cubic equations  





       




       





Chapter 3 Applications of equations and inequalities in one variable 






15  3.1 Review of simultaneous equation  





       




       





17   3.2 Setting up equations  





       




       





19   3.3 Inequalities  





       




       





Chapter 4 Recurrence relationships 






22   4.1 First order recurrence relationships  





       




       





24   4.2 Second order recurrence relationships  





       




       





26  Review questions (Chapters 1–4)  





       




       





Section 2 Coordinate geometry in two variables 






27 Target your revision (Chapters 5–7)  





       




       





Chapter 5 Points, lines and circles 






28   5.1 Points and lines  





       




       





30   5.2 The circle  





       




       





Chapter 6 Graphs 






33   6.1 The equation of a line and its graphical representation  





       




       





34   6.2 Plotting or sketching polynomial functions  





       




       





37   6.3 Trigonometric and exponential functions  





       




       





Chapter 7 Linear inequalities in two variables 






40 7.1 Linear inequalities in two variables  





       




       





44 Review questions (Chapters 5–7)  
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Section 3 Trigonometry 






46 Target your revision (Chapters 8–9)  





       




       





Chapter 8 Trigonometric functions 






47  8.1 Angles greater than 90°  





       




       





50   8.2 Sine and cosine rules  





       




       





52   8.3 Identities and related equations  





       




       





Chapter 9 Applications of trigonometry 






54   9.1 Applications of trigonometry  





       




       





58  Review questions (Chapters 8–9)  





       




       





Section 4 Selections 






60 Target your revision (Chapters 10–11)  





       




       





Chapter 10 Permutations and combinations 






61   10.1 Definitions and probability  





       




       





64   10.2 Factorials, permutations and combinations  





       




       





Chapter 11 The binomial distribution 






67   11.1 The binomial expansion  





       




       





68   11.2 The binomial distribution  





       




       





71 Review questions (Chapters 10–11)  





       




       





Section 5 Powers and iteration 






72 Target your revision (Chapters 12–13)  





       




       





Chapter 12 Exponentials and logarithms 






74 12.1 Exponential functions  





       




       





77   12.2 Logarithms  





       




       





79   12.3 Reduction to linear form  





       




       





81   12.4 Solving exponential equations  





       




       





Chapter 13 Numerical methods 






83  13.1 Sign change methods for solving an equation  





       




       





86   13.2 Iterative methods  





       




       





88   13.3 Gradients of tangents  





       




       





90   13.4 The area under a curve  





       




       





92 Review questions (Chapters 12–13)  
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Section 6 Calculus 






93 Target your revision (Chapters 14–16)  





       




       





Chapter 14 Differentiation 






95 14.1 Differentiation and gradients of curves  





       




       





97   14.2 Tangents and normals  





       




       





99   14.3 Stationary points and the second derivative  





       




       





Chapter 15 Integration 






102  15.1 Integration  





       




       





104 15.2 Definite integrals and area  





       




       





Chapter 16 Applications to kinematics 






108  16.1 Constant acceleration  





       




       





110  16.2 Variable acceleration  





       




       





112 Review questions (Chapters 14–16)  





       




       





114 Exam preparation 






115 Formulae you need to learn 






117 During the exam 






119 Answers 
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Countdown to my exams 





6–8 weeks to go 






   

Start by looking at the specification — make  




sure you know exactly what material you need  




to revise and the style of the examination.  




Use the revision planner on pages 4 and 5 to  




familiarise yourself with the topics. 




   

Organise your notes, making sure you have  




covered everything on the specification. The  




revision planner will help you to group your  




notes into topics. 




   

Work out a realistic revision plan that will  




allow you time for relaxation. Set aside days  




and times for all the subjects that you need to  




study, and stick to your timetable. 




   

Set yourself sensible targets. Break your  




revision down into focused sessions of around  




40 minutes, divided by breaks. These Revision  




Notes organise the basic facts into short,  




memorable sections to make revising easier. 





2–6 weeks to go 






   

Read through the relevant sections of this book  




and refer to the exam tips, exam summaries,  




typical mistakes and key terms. Tick off  




the topics as you feel confident about them.  




Highlight those topics you find difficult and  




look at them again in detail. 




   

Test your understanding of each topic by  




working through the ‘Now test yourself’  




questions in the book. Look up the answers at  




the back of the book. 




   

Make a note of any problem areas as you  




revise, and ask your teacher to go over these in  




class. 




   

Look at past papers. They are one of the best  




ways to revise and practise your exam skills.  




Write or prepare planned answers to the exam  




practice questions provided in this book. Check  




your answers online 




   

Use the revision activities to try out different  




revision methods. For example, you can make  




notes using mind maps, spider diagrams or  




flash cards. 




   

Track your progress using the revision planner  




and give yourself a reward when you have  




achieved your target. 





One week to go 






   

Try to fit in at least one more timed practice of  




an entire past paper and seek feedback from  




your teacher, comparing your work closely with  




the mark scheme. 




   

Check the revision planner to make sure you  




haven’t missed out any topics. Brush up on any  




areas of difficulty by talking them over with a  




friend or getting help from your teacher. 




   

Attend any revision classes put on by your  




teacher. Remember, he or she is an expert at  




preparing people for examinations. 





The day before the examination 






   

Flick through these Revision Notes for useful  




reminders, for example the exam tips, exam  




summaries, typical mistakes and key terms. 




   

Check the time and place of your examination. 




   

Make sure you have everything you need —  




extra pens and pencils, tissues, a watch,  




bottled water, sweets. 




   

Allow some time to relax and have an early  




night to ensure you are fresh and alert for the  




examinations. 





My exam 





Date: ......................................................................... 




Time: ............................................................................. 




Location: ........................................................... 
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Section 1 Algebra 




Try answering each question below. If you get 




stuck, follow the page reference underneath to 




revise that topic. 





1 

Manipulating algebraic expressions 





Simplify 

x y 




y 




x 




2( 3 ) 3( 1) 




− 




+ 




+ + 

. 




(see page 3) 




2 

Manipulating expressions involving square 




roots 




Simplify 

18 




32 




+ 




. 




(see page 5) 




3 

Rationalise the denominator of a fraction 




involving surds 




Simplify 




− 




3 




2 3 




. 




(see page 6) 




4 

Work with polynomials 




You are given that 

x x x x 




f ( ) 




1 




3 




2 




= − + − 

and 




x 




x 




g( ) 3 1 




= + 

. 




Find 




(i) 

f(x) 

+ 

g(x), 




(ii) 

f(x) 

g(x). 




(see page 8) 




5 

Review of solving linear equations 




Solve 

x 




x 




3( 2) 1 1 




− − = + 

. 




(see page 10) 




6 

Solving quadratic equations that can be 




factorised 




Solve 

x x 




2 




3 0 




2 




− − = 

. 




(see page 11) 




7 

Solving quadratic equations that cannot be 




factorised 




Solve 

x x 




2 




5 0 




2 




+ − = 

. 




(see page 11) 




8 

Checking for roots of a quadratic equation 




Show that the equation 

x x 

7 0 




2 




− + = 

has no real 




roots. 




(see page 11) 




9 

Complete the square for a quadratic function 




By completing the square, show that 

− + 




n 




n 




6 15 




2 




is positive for all values of 

n. 




(see page 11) 




10 

Quadratic graphs 




Sketch the curve 

y x x 




2 6 




2 




= − − 

. 




From your graph write down the roots of the 




equation 

x x 




2 6 0 




2 




− − = 

. Give your answers to 




1 decimal place. 




(see page 11) 




11 

The factor theorem 




Given that 

x x x 




f ( ) 3 4 4, 




2 




= + − 

show that 

f(x) 

has a 




factor 

(x 

+ 

2). 




(see page 13) 




12 

Solving cubic equations using the factor 




theorem 




Given that 




= − − + 




x x x x 




f ( ) 




2 5 6 




3 2 




, solve 

f(x) 

= 

0. 




(see page 13) 




13 

Review of simultaneous equations when both 




are linear 




Solve the simultaneous equations 

+ = 




x y 




2 5 19 




and 

− = 




x y 




6 




9. 




(see page 15) 




14 

Solving simultaneous equations when one in 




linear and the other quadratic 




Solve the simultaneous equations 

= − + 




y x x 




3 5 




2 




and 

= − 




y x 




5 7. 




(see page 15) 




15 

Setting up equations 




Last year Paul was twice as old as John. This 




year the sum of their ages is 77. Find the ages 




of Paul and of John this year. 




(see page 17) 




16 

Linear inequalities 




Solve 

< − < 




x 




3 2 1 19. 




(see page 19) 




17 

Quadratic inequalities 




Plot the curve 

= + − 




y x x 

6 




2 




and hence find the 




range of values for which 




¯ 




x x 

6 0 




2 




+ − 




. 




(see page 19) 




18 

1st order recurrence relationships 




Term to term rule 




Given that 

= + 




− 




u u 




2 1 




n n1 




with 

= 




u 

1 




1 




, find the first 5 




terms of the sequence. 




(see page 22) 





Target your revision (Chapters 1–4) 












2 

Chapter 1 Algebraic manipulation 




Target 




your 




revision 




(Chapters 




1–4) 




19 

1st order recurrence relationships 




Position to term rule 




Given that 

u n 

1 




n 




2 




= + 

, find the first 5 terms of 




the sequence. 




(see page 22) 




20 

2nd order recurrence relationships 




Given that 

u 




u 




u 




2 




n 




n 




n 




2 




1 




= 




+ 




+ 




+ 




with 

u 

1 




1 




= 

and 

u 

2 




2 




= 




find the first 5 terms of the sequence. 




(see page 24) 




Short answers on page 119 




Full worked solutions online 




21 

Modelling using recurrence relationships 




Developers believe that their house building 




programme in a particular small town will 




result in 5% growth of the population per year. 




This year the population numbers 10 000. Find 




the predicted population in 10 years’ time. 




(see page 23) 





CHECKED ANSWERS 
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OCR Level 3 Free Standing Mathematics Qualification: Additional Maths 




Chapter 1 Algebraic 




manipulation 




About this topic 




Algebra is fundamental to higher level mathematics and underpins all of 




the work you will do in this course. Many of the questions that you will 




meet will expect you to manipulate algebraic expressions on the way to a 




required result. 




You will work with square roots and practice how to manipulate them. 




Sometimes you will meet fractions where the denominator (the bottom 




line of a fraction) contains a square root. This can make them awkward to 




work with. However, you can simplify such fractions by ‘rationalising the 




denominator’ which is a process that ends up with square roots only in 




the numerator (the top line of the fraction). 




Before you start, remember ... 




  

how to expand brackets 




  

how to add and subtract algebraic terms 




  

how to find the lowest common multiple (LCM) of two numbers or 




terms 




  

how to multiply algebraic terms 




  

how to manipulate square roots. 




1.1 Manipulating algebraic expressions 





Key facts 







1 

Collecting ‘like terms’ 





‘Like terms’ should be collected together. 




For example: 

+ + − = + 




+ 




− = + 




a b a b a a 




b b 




a b 




2 3 




( 3 ) (2 




) 4 




2 

Expanding brackets 




Every term inside the bracket must be multiplied by the term 




outside. 




For example: 




+ = + 




x 




x 




2( 3) 2 6 




3 

Multiplying fractions 




Look for common factors which may be numbers or letters or even 




expressions. 




For example: 




4 

Adding fractions 




As with arithmetic you need to find a common denominator which 




is the lowest common multiple of the denominators (LCM). 




For example: 

+ = 




+ 




a 




b 




c 




d 




ad bc 




bd 




The LCM is the product of the 




denominators, that is 

bd. 




x 




y 




y 




x 




x x 




x 




x 




x 




2 




4 




2 




4 




2 




2 2 




2 




2 




× 




= 




× × 




× 




= × 




= 




then 2. 




y 

can be cancelled, 




then 

x, 




‘Like terms’ are those that can 




be added together. 
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