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Overview  
 
This scheme of work provides ideas about how to construct and deliver a course. The themes or topics from the 2016 syllabus for 0606 have been broken down into 
teaching units with suggested teaching activities and learning resources to use in the classroom. 
 
Recommended prior knowledge 
It is recommended that learners are familiar with the content of the Cambridge O Level Mathematics or an equivalent syllabus (such as IGCSE Mathematics). 
 
Outline 
Opportunities for differentiation are indicated as basic and challenging where appropriate; there is the potential for differentiation by resource, length, grouping, 
expected level of outcome, and degree of support by teacher, throughout the scheme of work. Timings for activities and feedback are left to the judgement of the 
teacher, according to the level of the learners and size of the class. Length of time allocated to a task is another possible area for differentiation. 
 
The units within the scheme of work are: 
Unit 1: Set language and notation 
Unit 2: Functions 
Unit 3: Quadratic functions 
Unit 4: Indices and surds 
Unit 5: Factors of polynomials 
Unit 6: Simultaneous equations 
Unit 7: Logarithmic and exponential functions 
Unit 8: Straight line graphs 
Unit 9: Circular measure 
Unit 10: Trigonometry 
Unit 11: Permutations and combinations 
Unit 12: Binomial expansions 
Unit 13: Vectors in 2 dimensions 
Unit 14: Matrices 
Unit 15: Differentiation and integration 
 
Suggested teaching order 
Units have been mapped to the relevant syllabus sections. However, this will not provide a natural teaching order. The following teaching order of units is 
recommended, although other permutations are entirely possible. 
 
Unit 1:  Set language and notation 
Unit 11:  Permutations and combinations 
Unit 3:  Quadratic functions 
Unit 4:  Indices and surds 
Unit 12:  Binomial expansions 
Unit 5:  Factors of polynomials 
Unit 6:  Simultaneous equations 
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Unit 9:  Circular measure  
Unit 10:  Trigonometry 
Unit 2:  Functions 
Unit 7:  Logarithmic and exponential functions 
Unit 8:  Straight line graphs 
Unit 13:  Vectors in 2 dimensions 
Unit 14:  Matrices 
Unit 15:  Differentiation and integration 
 
Teacher support 
Teacher Support (https://teachers.cie.org.uk) is a secure online resource bank and community forum for Cambridge teachers, where you can download specimen 
and past question papers, mark schemes and other resources. We also offer online and face-to-face training; details of forthcoming training opportunities are posted 
online. 
 
This scheme of work is available as PDF and an editable version in Microsoft Word format; both are available on Teacher Support at https://teachers.cie.org.uk. If 
you are unable to use Microsoft Word you can download Open Office free of charge from www.openoffice.org. 

https://teachers.cie.org.uk/
https://teachers.cie.org.uk/
http://www.openoffice.org/
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Resources 
An up-to-date resource list for the Cambridge IGCSE Additional Mathematics (0606) can be found at www.cie.org.uk 
 
Endorsed textbooks have been written to be closely aligned to the syllabus they support, and have been through a detailed quality assurance process. As such, all 
textbooks endorsed by Cambridge for this syllabus are the ideal resource to be used alongside this scheme of work as they cover each learning objective. 
 
Textbooks referred to in this scheme of work: 
Textbooks included in this scheme of work include: 
 
Introducing Pure Mathematics 
Author: Robert Smedley and Gary Wiseman 
Published in 2001 
Published by Oxford University Press 
www.oup.com 
 
 
Understanding Pure Mathematics 
Author: A J Sadler and D W S Thorning 
Published in 1987 
Published by Oxford University Press 
www.oup.com 
 
 
Mathematics: Pure Mathematics 1 
Author: Bostock, L and Chandler, S 
Published in 1978 
Published by Nelson Thornes 
www.nelsonthornes.com 
 
 
Pure Mathematics 1 
Author: Backhouse, J K and Houldsworth, S P T 
Published in 1985 
Published by Pearson Longman 
www.pearsonschoolsandfecolleges.co.uk 
 
 

  

http://www.cie.org.uk/
http://www.oup.com/
http://www.oup.com/
http://www.nelsonthornes.com/
http://www.pearsonschoolsandfecolleges.co.uk/
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MEI Structured Mathematics: AS Pure Mathematics (C1 and C2) 
Author: Val Hanrahan, Jean Matthews, Roger Porkess and Peter Secker 
ISBN: 9780340813973 
Published in 2004 
Published by Hodder Education 
www.hoddereducation.co.uk 
 
 
Pure Mathematics 2  
Author: Bostock, L and Chandler, S 
ISBN: 9780859500975 
Published in 1979. 
Published by Nelson Thornes,  
www.nelsonthornes.com 

 
 
Understanding Mechanics 
Author: A J Sadler and D W S Thorning 
ISBN: 9780199146758 
Published in 1996 
Published by OUP 
www.oup.com 
 
 
Websites: 
This scheme of work includes website links providing direct access to internet resources. Cambridge International Examinations is not responsible for the 
accuracy or content of information contained in these sites. The inclusion of a link to an external website should not be understood to be an endorsement of that 
website or the site's owners (or their products/services). 

The particular website pages in the learning resource column of this scheme of work were selected when the scheme of work was produced. Other aspects of the 
sites were not checked and only the particular resources are recommended.  
 

http://www.hoddereducation.co.uk/
http://www.nelsonthornes.com/
http://www.oup.com/


 
 
 
 

 

V0.1 Cambridge IGCSE Additional Mathematics (0606) – from 2016 7 

Scheme of work – Cambridge IGCSE® Additional Mathematics (0606) 
 
Unit 1: Set language and notation 
 
Recommended prior knowledge 
It is assumed that learners will already be familiar with set notation from the syllabus requirements of Cambridge O Level Mathematics or IGCSE Mathematics.  
 
Context 
This unit should be no more than a revision of Cambridge O Level Mathematics or IGCSE Mathematics. No new techniques are introduced. 
 
Outline 
Learners may already be familiar with the contents of this unit. Both learning objectives will usually be taught side by side, as they are almost dependent learning 
objectives. Learners will be expected to deal with questions that are more demanding than Cambridge O Level Mathematics or IGCSE Mathematics. Sets may be 
defined using the solutions of trigonometric, quadratic and cubic equations, or equations involving exponential and logarithmic functions, thus linking to other parts of 
the syllabus. 
 
Teaching Time 
It is recommended that approximately 2% of time should be allocated to this unit. 

 

Curriculum objectives Suggested teaching activities 

1: Set language and notation 

Candidates should be able to:  
Use set language and notation, and Venn 
diagrams to describe sets and represent 
relationships between sets as follows: 
A = {x: x is a natural number} 
B = {(x, y): y = mx + c} 

C = {x: a   x   b}  
D = {a, b, c, …} 
 

Learners can revise work on sets by using pre-prepared worksheets available online .  
The two websites below are a good source of material which can be used initially as a basic revision of the topic. 
www.purplemath.com/modules/venndiag4.htm is useful for initial revision. Please be aware that a different notation is 
used for the complement of set on this website. 
 
www.math-aids.com/Venn_Diagram has pre-prepared worksheets which include: 

 Testing set theory and working with Venn diagrams (useful for revision) 

 Identifying shaded regions on Venn diagrams 

 Using set notation with 2 or 3 sets 

 Word problems using 2 or 3 sets. 

 

http://www.purplemath.com/modules/venndiag4.htm
http://www.math-aids.com/Venn_Diagram
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Curriculum objectives Suggested teaching activities 

1: Set language and notation 

Candidates should be able to:  
Understand and use the following notation: 
Union of A and B                            A ∪ B 
Intersection of A and B                   A ∩ B 
Number of elements in set A             n(A) 
“…is an element of…”                       ∈ 
“…is not an element of…”                 ∉ 

Complement of set A                        A  
The empty set                                   ∅ 

Universal set                                     ξ  

A is a subset of B                             A ⊆ B 
A is a proper subset of B                  A ⊂ B 
A is not a subset of B                       A ⊄ B 

A is not a proper subset of               A ⊄ B 

Learners can revise work on sets by using  
 
Matching games (basic) – use pre-prepared cards showing shaded areas on Venn Diagrams and ask learners to 
match pre-prepared descriptions using set notation to each diagram. 
 
Pre-prepared worksheets available on line.  
More difficult sheets are available for differentiation (challenging) and for preparation for the examination. 

 

 Past Paper Questions: 
Jun 2011, Paper 11 Q3 
Nov 2011 Paper 13 Q4 
Jun 2012 Paper 21 Q6 
Jun 2012 Paper 22 Q1 
Nov 2012 Paper 13 Q1 
Specimen Paper 1 2013 Q1 
Jun 2013 Paper 12 Q1 
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Scheme of work – Cambridge IGCSE® Additional Mathematics (0606) 
 
Unit 2: Functions 
 
Recommended prior knowledge 
Learners should have some knowledge of simple functions and function notation from Cambridge O Level Mathematics or IGCSE Mathematics.  
 
Context 
It is advisable that learners have covered Unit 3 (Quadratic functions) prior to this unit in order that the manipulative skills required are established and well-practiced 
in advance of this unit. It is possible that trigonometric functions will be used in conjunction with the material detailed in this unit and for this reason it would be 
advisable to study this after studying Unit 10 (Trigonometry). It is probably sensible to study Unit 7 (Logarithmic and Exponential Functions) immediately after this 
unit in order that the concept of an inverse function be rigorously re-established. 
 
Outline 
This unit takes the basic skills that have been acquired in O level or IGCSE Mathematics and builds on them so that learners are able to handle a variety of functions 
in more challenging settings. The key skills and concepts relating to functions that learners will have met in O level or IGCSE Mathematics will need to be revisited 
and formalized with more rigour here. 
 
Teaching time 
It is recommended that approximately 8% of time should be allocated to this unit. 
 

Learning objectives Suggested teaching activities 

2. Functions 

Understand the terms: function, domain, 
range (image set), one-one function, 
inverse function and composition of 
functions. 

All of these terms may have all been met in Cambridge O level or IGCSE Mathematics. Even if this is the case, they 
will need formalizing in the more challenging settings that learners will encounter in this specification 
 
Visual presentations will work better and be more memorable and meaningful for learners – as will relating the 
function to its graph.  
 
Bubble diagrams such as: 
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Learning objectives Suggested teaching activities 

2. Functions 

 
 
should be good visual introductions to the key difference between a basic mapping and a function and the idea can 
be extended to consider domains and ranges more fully and also one-one functions and subsequently inverses. 

 
www.mathsisfun.com/sets/function.html gives a good solid introduction to, or reminder of, the basics here. 
 
Emphasise the difference between a mapping and a function. www.geogebratube.org/student/m1871 will help in 
supporting this.  
 
www.nationalstemcentre.org.uk/elibrary/resource/5883/functions-and-graphs Introduction to functions, is a useful 
reminder to learners about the structure of functions and the idea of domain and range (in the first five pages).  

Use the notation f(x) = sin x,  Notation will need recapping ready for the more challenging settings that learners will encounter in this specification. 
Composition notation may be new for some. 

http://www.mathsisfun.com/sets/function.html
http://www.geogebratube.org/student/m1871
http://www.nationalstemcentre.org.uk/elibrary/resource/5883/functions-and-graphs
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Learning objectives Suggested teaching activities 

2. Functions 

xx lg:f  (x > 0),  x1f  and  

f
2
(x) [= f(f(x))]. 

 

Understand the relationship between y = 
f(x) and y = |f(x)|, where f(x) may be linear, 
quadratic, or trigonometric. 

It is expected that this will be undertaken with a graphical approach. Learners should both be able to draw the graph 
of y = |f(x)| and find the equation of such a function given the graph.  
 
Lots of work can be done using GeoGebra to consider graphs such as y = x

2
 and y =|x

2
| and debate can arise from 

such cases. 
 
It will be easier to start with straight lines here and consider what is useful information to establish the relationship 

between the distinct sections of  xy f and  xy f . 

 
www.geogebratube.org/material/show/id/5538 is a simple way to introduce this concept – starting with y = 2x – 1 
and then allowing the teacher or learner to adjust the gradient and intercept to consider various linear functions.  
 
www.purplemath.com/modules/graphabs.htm is good for encouraging learners to carry out the manual process of 
drawing graphs of such functions. It also moves on to give an example of what the absolute values of a quadratic 
function would look like, which is the natural next step. 
 

 Past Paper Questions 
Jun 2012 Paper 11 Q1 
Jun 2012 Paper 12 Q7 
Nov 2012 Paper 22 Q1 
Nov 2012 Paper 23 Q1 

Explain in words why a given function is a 
function or why it does not have an inverse 

E.g. understand that restricting a trigonometric function to a domain on which it is always increasing or always 
decreasing allows its inverse to be constructed. 
 
Again the use of the bubble diagram can help learners understand this better by visualising, as will the consideration 
of graphs (trigonometric graphs for example). 
 
Both situations where learners are considering whether a mapping is a function or a function has an inverse can and 
should be considered using bubble diagrams and graphs and plenty of practice should be given. Initially this should 

http://www.geogebratube.org/material/show/id/5538
http://www.purplemath.com/modules/graphabs.htm
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Learning objectives Suggested teaching activities 

2. Functions 

be teacher led but learners should then attempt some work independently .  
 
Graphical calculators or graphing software such as GeoGebra will be really useful tools here. 
www.geogebratube.org/student/m1871 
www.geogebratube.org/student/m4807 

Find the inverse of a one-one function and 
form composite functions 

Inverse function,  
 f

-1
 exists if the function is one-one (So one input value gives only one output value) 

 

If (f )y x then 1f ( )x y , so to find the inverse function  

 
 Solve for x so that x = ……….. 

(BEWARE, when taking, e.g. a , you must have   and in order to choose which root to take (positive or 

negative) look at the domain of the original function – the x value must fit it.) 
 

 1f ( )x y , so now the inverse function has been found but with y as the input letter 

 
 The input letter is usually x, so change the input letter to x as per usual. 
  

   
   1

fDomainfRange

1
fRangefDomain







 

 
The Khan Academy examples are excellent for demonstrating finding inverse functions, being careful of the original 
domain and also demonstrating why a function and its inverse are reflections in the line y = x. 
www.khanacademy.org/math/algebra/algebra-functions/v/function-inverses-example-2 
 
Composite function 
 Forming the composite function gf means put the function f into the function g, wherever x was in g before. 
 
 Composite functions like gf only exist if the range of values coming out of f is allowed as input for the function g. 

 
 The domain of f may need to be restricted for gf to exist. 

http://www.geogebratube.org/student/m1871
http://www.geogebratube.org/student/m4807
http://www.khanacademy.org/math/algebra/algebra-functions/v/function-inverses-example-2
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Learning objectives Suggested teaching activities 

2. Functions 

 

   
   gRangegfRange

fDomaingfDomain




 

 
Learners should verify by example that gf is not usually the same function as fg.  

The RISP activity in the TES teaching resources is a great way to investigate this with learners to reinforce this 

concept (challenging). www.tes.co.uk/teaching-resource/When-does-fg-equals-gf-Risp-18-6056316/ 

Use sketch graphs to show the relationship 
between a function and its inverse 

The Khan Academy examples are excellent for demonstrating finding inverse functions, being careful of the original 
domain and also demonstrating why a function and its inverse are reflections in the line y = x. 
www.khanacademy.org/math/algebra/algebra-functions/v/function-inverses-example-3 
 

It should be stressed that, graphically, -1f and f  are reflections of each other in the line y = x. (so if the point (2, 4) 

lies on f, the point (4, 2) will lie on the inverse function). 
 
Teaching activities  
www.nationalstemcentre.org.uk/elibrary/resource/5883/functions-and-graphs gives lots of practice (with answers) at 
finding inverse functions, restricting domains (including trigonometric functions) as well as graphing functions and 
their inverses.  
 
www.geogebratube.org/student/m4628 is excellent for relating the graph of a function to its inverse.  

 Past Paper Questions: 
Nov 2011 Paper 13 Q12 
Nov 2011 Paper 21 Q5 
Nov 2011 Paper 22 Q9 
Nov 2011 Paper 23 Q6 
Jun 2012 Paper 12 Q10  
Nov 2012 Paper 23 Q12 
Specimen Paper 1 2013 Q10 

 
 

http://www.tes.co.uk/teaching-resource/When-does-fg-equals-gf-Risp-18-6056316/
http://www.khanacademy.org/math/algebra/algebra-functions/v/function-inverses-example-3
http://www.nationalstemcentre.org.uk/elibrary/resource/5883/functions-and-graphs
http://www.geogebratube.org/student/m4628
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Scheme of work – Cambridge IGCSE® Additional Mathematics (0606) 
 
Unit 3: Quadratic functions 
 
Recommended prior knowledge 
It is assumed that learners will already be familiar with the syllabus requirements of Cambridge O Level Mathematics or IGCSE Mathematics.  
This assumes that learners are able to solve quadratic equations by factorisation and either by use of the formula or by completing the square. Solution of solve 
simple linear inequalities is also necessary. 
 
Context 
Solution of quadratic equations will occur frequently in all types of question. Being able to deal with this effectively is of paramount importance and should be 
covered early in the course. Learners are to be encouraged not to rely on their calculators (many calculators have a function which enables solutions of polynomial 
equation) to provide solutions. The solving polynomial function on a calculator should be used as a check only. Solution of quadratic equations will also extend to 
quadratic equations in terms of trigonometric, logarithmic and exponential variables. This will need to be covered when dealing with these units. 
 
Outline 
Learners will be already familiar with quadratic equations and their solutions. This unit will aim to extend that knowledge by introducing the use of the discriminant to 
determine the different types of solutions quadratic equations may have. Use of the completing the square method can be extended to provide an alternative way of 
determining maximum and minimum values of quadratic functions. This in turn can then be related to Unit 2 Functions when dealing with domains and ranges. Other 
units will involve problems that reduce to the solution of a quadratic equation. 
Quadratic inequalities can be dealt with early as a ‘stand-alone’ topic, providing a good revision of factorisation and completing the square has taken place. 
The first two learning objectives are able to be taught together as there is some dependence between them. It is also possible to link in the third and part of the 
fourth learning objective at the same time because of a similar dependence. 
 
Teaching Time 
It is recommended that approximately 6% of time should be allocated to this unit. 
 

Learning objectives Suggested teaching activities 

3. Quadratic functions 

Find the maximum or minimum value of the 

quadratic function cbxaxx 2:f  by 

any method 
 

Use mini whiteboards to test prior knowledge. 
 
Worksheets to revise completing of the square in order to determine maximum and minimum values. 
www.kutasoftware.com 
www.khanacademy.org/math/algebra/quadratics 

http://www.kutasoftware.com/
https://www.khanacademy.org/math/algebra/quadratics
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Learning objectives Suggested teaching activities 

3. Quadratic functions 

 Backhouse & Houldsworth Pure Mathematics 1 Exercise 10A  

Use the maximum or minimum value of f(x) 
to sketch the graph or determine the range 
for a given domain 
 

Use of graphical software to demonstrate graphs of quadratic curves, relating them to maximum and minimum 
values and hence ranges for given domains.  
www.autograph-math.com 
http://rechneronline.de/function-graphs 
 
Matching games (basic) involving the use of sketches of quadratic functions, different ways of writing these 
quadratic functions, maximum and minimum points and coordinates of the points of intersection with the coordinate 
axes. 
 
Sadler and Thorning Understanding Pure Mathematics Exercise 5D 
 
These will have to be prepared in advance with cards showing sketches of different quadratic functions. Separate 
cards showing the different categories above can then be matched to each of the different sketches.  
 
The above will provide a good revision and extension to the knowledge of quadratic functions. 

Know the conditions for f(x) = 0 to have: 
(i) two real roots,  
(ii) two equal roots 
(iii) no real roots. 
and the related conditions for a given line to 
(i) intersect a given curve 
(ii) be a tangent to a given curve 
(iii) not intersect a given curve. 

Use of graphical software to demonstrate graphs of different quadratic curves and their positions relative to the x-
axis and the value of the discriminant for these quadratic curves. 
www.autograph-math.com 
http://rechneronline.de/function-graphs 
 
Worksheets on use of the discriminant to determine different types of solutions. These could be extended to include 
questions on intersection of straight lines and curves.  
www.kutasoftware.com 

 Past Paper Questions: 
Nov 2011 Paper 12 Q2 
Nov 2011 Paper 21 Q2 
Nov 2011 Paper 22 Q9 
Nov 2011 Paper 23 Q10 
Jun 2012 Paper 11 Q3 
Nov 2012 Paper 23 Q5 
Specimen Paper 2 2013 Q3 and Q9 
Jun 2013 Paper 12 Q4 

http://www.autograph-math.com/
http://rechneronline.de/function-graphs
http://www.autograph-math.com/
http://rechneronline.de/function-graphs
http://www.kutasoftware.com/
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Learning objectives Suggested teaching activities 

3. Quadratic functions 

Solve quadratic equations for real roots and 
find the solution set for quadratic 
inequalities 

Use mini whiteboards to check prior knowledge of linear inequalities. 
 
Use of graphical software to demonstrate graphs of quadratic curves, relating them to critical values from the 
solutions of the functions equated to zero and hence to inequalities. 
www.autograph-math.com 
http://rechneronline.de/function-graphs 
 
www.kutasoftware.com features worksheets to reinforce work covered. 
 
www.purplemath.com/modules/ineqquad3.htm provides good coverage of the entire topic basics, together with a 
self-test option which could be used in a classroom context or on an individual basis. 

 Past Paper Questions: 
Nov 2011 Paper 11 Q9(i) (requires knowledge of Unit 10) 
Nov 2011 Paper 12 Q10(i)(requires knowledge of Unit10) 
Nov 2011 Paper 22 Q6 (quadratic inequality) 
Nov 2011 Paper 23 Q1 (quadratic inequality) and Q11(i)(ii)(requires knowledge of Unit 10) 
Nov 2012 Paper 13 Q10(i)(ii) (requires knowledge of Unit 10) 
Nov 2012 Paper 21 Q1 (quadratic inequality) 
Nov 2012 Paper 22 Q3 (quadratic inequality) 
Specimen Paper 1 2013 Q2 (quadratic inequality) and Q11(i) and (ii) (requires knowledge of Unit 10) 

 

http://www.autograph-math.com/
http://rechneronline.de/function-graphs
http://www.kutasoftware.com/
http://www.purplemath.com/modules/ineqquad3.htm
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Scheme of work – Cambridge IGCSE® Additional Mathematics (0606) 
 
Unit 4: Indices and surds 
 
Recommended prior knowledge 
Learners will have some experience of manipulating index terms through their studies in Cambridge O Level Mathematics or IGCSE Mathematics.  
They will also have met surds when dealing with irrational numbers. Ideally they should be well practiced in algebraic techniques for binomial terms – such as the 
difference of two squares – as this knowledge is also mirrored in this topic. 
 
Context 
It is advisable to have covered this unit prior to Unit 15 (Differentiation and Integration) since converting from roots to powers is a commonly required skill. Also, it 
would be advisable to have considered this topic in advance of Unit 7 (Logarithmic and Exponential Functions).It may well be sensible to cover this unit prior to Unit 
8 (Straight line graphs) in readiness to transform relationships to straight line form.  
 
Outline 
This unit builds on skills learners should already have covered in Cambridge O Level Mathematics or IGCSE Mathematics. Here, previously learned skills are 
developed and the presentation should be more challenging as learners take a step up in the level of mathematics they are experiencing.  
 
Teaching time  
It is recommended that approximately 2% of time should be allocated to this unit. 
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Learning objectives Suggested teaching activities 

4: Indices and Surds 

Perform simple operations with indices and 
with surds, including rationalising the 
denominator. 

Learners will no doubt need to revise their knowledge of indices and then develop skills in manipulating surds. 
Convince learners using examples that can be shown to be true using the index laws . 
 
Revision and practice such as the Pure Maths 1 exercise mentioned here. 
Bostock and Chandler, Pure Mathematics 1, Chapter 2 (pages 22 to 24) Exercise 2a. 
 
www.mathsisfun.com/surds.html gives a simple opportunity for learners to reinforce the concept of a surd and have 
some quick practice. It could be used as a starter activity with an advanced group or as a teacher led activity with a 
group that needs more teacher led work. 
 

Learners will need to appreciate that a b ab   and vice versa and also 
a a

bb
  and vice versa, 

algebraically as well as numerically. 
 
Rationalising the denominator is a new skill dictated purely by mathematical convention. It will be useful to revise 

the difference of two squares to show why, for example 1 3  is the multiplier to use in order to rationalise1 3 . 

Make sure that learners appreciate that multiplying both the numerator and the denominator by the “same” number 
with opposite sign (the square root conjugate) means that the original expression is being multiplied by a strategic 
form of 1 and therefore identity is maintained. 
 
Investigation is a good approach here to discover what rationalising the denominator is all about and why we do it, 
as well as manipulating expressions with surds. 
 
Start with questions like, for example, simplify 

18 , 4 18 3 18 , 2 75  to lowest terms. 

 
Move on to consider how to simplify terms such as 

( )2 5 8  and then to simplification of expressions such as  
2

2 8  .  

 
This will ensure that the level of difficulty is gradually built up. 
 
Consider using an example such as: 

http://www.mathsisfun.com/surds.html
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Learning objectives Suggested teaching activities 

4: Indices and Surds 

 
Simplify each of the following and hence show that all three expressions are equal: 

(i) 
32

4
    (ii)        4 2 18     (iii)      

10

5
 . 

 
Start rationalising with single surd denominators  

e.g. Write 
3

5
 with a rational denominator.  

Then extend to binomial terms in the numerator  

e.g. 
3 5

5


 and then to binomial terms in both the numerator and denominator, e.g. 

3 5

1 5




. 

 
Once these basic skills have been acquired, learners can be moved on to move involved expressions such as 

2(3 5 )

1 5




. 

 
Bostock and Chandler, Pure Mathematics 1,, Chapter 2 (pages 24 to 26) Exercise 2b, for example, has a good 
selection of questions which can be used for self-study or homework.  
 
Once mastery has been achieved in numerical skills apply laws of exponents and radicals to algebraic expressions 
and equations (more challenging). 

e.g. Simplify 
 

3
24 3 4 3

4 3

x x

x



  


 to solve 

 
3
24 3 4 3 5

44 3

x x

x
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Learning objectives Suggested teaching activities 

4: Indices and Surds 

 Past Paper Questions: 
Nov 2011 Paper 12 Q7(i) 
Nov 2011 Paper 13 Q1 
Nov 2011 Paper 23 Q4 
Jun 2012 Paper 12 Q6 
Jun 2012 Paper 21 Q2 
Nov 2012 Paper 12 Q6 
Nov 2012 Paper 23 Q3 
Specimen Paper 1 2013 Q5 
Jun 2013 Paper 22 Q2 
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Scheme of work – Cambridge IGCSE® Additional Mathematics (0606) 
 
Unit 5: Factors of polynomials  
 
Recommended prior knowledge 
Learners should already be familiar with factorising quadratic expressions and solving quadratic equations from Cambridge O Level Mathematics or IGCSE 
Mathematics. These skills will be required for this unit. Learners should also have a good grasp of numerical factors and remainders. 
 
Context 
It is advisable to study the material in this unit after Unit 3 (Quadratic Functions). It may also be advantageous to study it prior to Unit 6 (Simultaneous equations). 
 
Outline 
This unit builds on skills learners should already have covered in Cambridge O Level Mathematics or IGCSE Mathematics in relation to quadratic functions. Here, 
previously learned skills are developed and the presentation should be more challenging as learners take a step up in the level of mathematics they are 
experiencing.  
 
Teaching time 
It is recommended that approximately 4% of time should be allocated to this unit. 
 

Learning objectives Suggested teaching activities 

5: Factors of Polynomials 

Know and use the remainder and factor 
theorems  
 
Find factors of polynomials 
 
Solve cubic equations 

Clearly define a polynomial equation – www.mathwarehouse.com/algebra/polynomial/polynomial-equation.php has 
some good examples to help with this.  
 
Remind learners of quadratic factorising first and show how knowing the roots of the expression enable the factors 
to be found and vice versa. 
 
Subsequently extend the concept to cubics. Multiply three linear factors to show that the result is a cubic 
expression. Show that knowing a root again enables a factor to be determined.  
Extending this beyond cubics we have a more formal definition of the factor theorem as 
 
If a polynomial expression, f(x), is such that  
f(a) = 0, then (x – a) is a factor and vice versa. 
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Learning objectives Suggested teaching activities 

5: Factors of Polynomials 

Consider methods to factorise a given cubic either after one linear factor has been established or given.  
 
Various methods of finding a quadratic factor are sensible – comparing coefficients is a useful method and algebraic 
long division is another method that should be covered. Synthetic division using roots rather than factors is also a 
useful method  
www.purplemath.com/modules/synthdiv.htm has a useful explanation of the method.  
 
Learners should be allowed to adopt whichever method they feel most comfortable with.  
For the remainder theorem, the following approach is useful: 
 
We have seen with the factor theorem that, if (x – a) is a factor of f(x) ,a cubic equation or expression, then   

f(x) = (x – a)(some quadratic) 
If, however, (x – a) is NOT a factor of f(x), then f( x ) = (x – a)(some quadratic) + some remainder 

Calling the remainder R: 

f(x) = (x – a)(some quadratic) + R 

However, if we now put x = a we have 

f(x) = (a – a)(some quadratic) + R 

 
So the first part, (a – a)(some quadratic), has become zero and we are just left with f(a) = R 
and hence the remainder is actually f(a). 
 
If x – a is not a factor, then f(a) = R, where R is the remainder. 
 
These processes can be used to solve cubic equations by factorising, once the factors have been found. 
 
Practice finding roots and writing down the factors from those roots. Graphical calculators could be used here or 
graphing software such as GeoGebra. 
 
Start with basic skills and build so for example, Bostock and Chandler, Pure Mathematics 1, Chapter 2 (page 33 to 
35) Exercise 2e gives some good basic practice in this area.  

 
www.purplemath.com/modules/solvpoly.htm has an example of factorising a quintic expression, which could be 
looked at for extension beyond cubics (challenging)  
 

Paul’s Online Notes are useful for the basic concepts and in the section on Factoring Polynomials with Degree 

http://www.purplemath.com/modules/synthdiv.htm
http://www.purplemath.com/modules/solvpoly.htm
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Learning objectives Suggested teaching activities 

5: Factors of Polynomials 

Greater than 2, there are some useful examples of factorising quartics, which again may be useful for extension 
(challenging). http://tutorial.math.lamar.edu/Classes/Alg/Factoring.aspx 

 Past Paper Questions: 
Nov 2011 Paper 11 Q2 
Nov 2011 Paper 22 Q3 
Jun 2012 Paper 11 Q2 
Jun 2012 Paper 22 Q5 
Nov 2012 Paper 12 Q10  
(includes some calculus) 
Nov 2012 Paper 13 Q8 
Specimen Paper 1 2013 Q4 
Jun2013 Paper 12 Q7 
Jun2013 Paper 21 Q12 

 
 

http://tutorial.math.lamar.edu/Classes/Alg/Factoring.aspx
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Scheme of work – Cambridge IGCSE® Additional Mathematics (0606) 
 
Unit 6: Simultaneous equations 
 
Recommended prior knowledge 
Learners will need to have studied the solution of a pair of simultaneous linear equations for Cambridge O Level Mathematics or IGCSE Mathematics. Other 
essential prior knowledge will be basic skills in working with quadratic functions, algebraic manipulation and solving linear/quadratic equations. 
 
Context 
It would be sensible to have studied Unit 3 prior to this unit, since solving quadratic equations will be an underpinning skill here. Solving simultaneous equations with 
at least one linear can be covered at any point, but will be good revision of the quadratic skills which underpin many areas of this specification and so it is 
recommended that it is covered fairly early on. 
 
Outline 
Learners’ previous skills from Cambridge O Level Mathematics or IGCSE Mathematics can be used to introduce this topic and clarify/exemplify the number of 
solutions to be found. However, the emphasis here must be strongly on algebraic processes and learners should appreciate that accurate drawings are generally not 
acceptable methods of solution at this level.  
 
Teaching time 
It is recommended that approximately 4% of time should be allocated to this unit. 
 
 

Learning objectives Suggested teaching activities 

6: Simultaneous equations 

Solve simultaneous equations in two 
unknowns with at least one linear equation. 

Learners should already be familiar with the concept of solving two linear equations and this is simply an extension 
of those ideas.  
 
Looking at examples such as: 
 
Find the points of intersection between the line  
y = –3x and the circle x

2
 + y

2
 = 3 

 
graphically, learners will be able to see that it is possible for there to be varying numbers of solutions, depending on 
the number of intersections of the line and curve under consideration. 
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Learning objectives Suggested teaching activities 

 
Emphasise that clear presentation of written work is essential. Very often, it is easier to work with one variable when 
considering the linear equation. Learners should be encouraged to work with the simpler option if there is one. 
 
www.geogebratube.org/student/m7323 gives the opportunity for learners to see what happens as different lines and 
graphs of quadratic functions are drawn and see exactly what that means in terms of the number of simultaneous 
solutions of their equations. This activity will make the topic more dynamic for learners. Learners could be 
encouraged to solve their equations algebraically and check they have all the required solutions using the graphing 
software.  
 
Learners should also appreciate what the number of intersections of their line and curve means geometrically – so, 
for example, that a line which intersects a circle in two points must be a chord, or a line which intersects at one point 
only is a tangent. 
 
Teaching activities 
www.tes.co.uk/teaching-resource/Simultaneous-Equations-6146699/  gives a table with structured step by step 
headings which can be developed and added to for use in the classroom to help learners focus on the steps 
required to complete the task at hand (the second worksheet under the heading “for pupils”).  

 Past Paper Questions: 
Nov 2011 Paper 12 Q2 
Nov 2011 Paper 23 Q10 
Jun 2012 Paper 12 Q4 
Jun 2012 Paper 22 Q3 
Nov 2012 Paper 12 Q5 
Nov 2012 Paper 23 Q5 
Specimen Paper 2 2013 Q9 
Jun 2013 Paper 21 Q8 

 

http://www.geogebratube.org/student/m7323
http://www.tes.co.uk/teaching-resource/Simultaneous-Equations-6146699/
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Scheme of work – Cambridge IGCSE® Additional Mathematics (0606) 
 
Unit 7: Logarithmic and exponential functions  
 
Recommended prior knowledge 
Learners should have previous knowledge of simple rates of change which is likely to include exponential growth and decay. Some experience of graphing 
exponential functions from Cambridge O Level Mathematics or IGCSE Mathematics is highly desirable. Knowledge of laws of indices is essential. 
 
Context 
Unit 4 (Indices and Surds) should be studied prior to this unit. Also, this unit should be studied either in conjunction with or immediately after Unit 2 (Functions). 
 
Outline 
The knowledge learners have regarding exponential functions can be developed and reinforced using graphing software so that they can visualize the exponential 
function, which will be a new concept. Logarithms can be introduced in terms of powers. The history of logarithms is detailed by many webpages such as 
www.sosmath.com/algebra/logs/log1/log1.html and it would no doubt aid understanding to consider this briefly before starting to tackle the topic (learners could 
undertake this as research). Learners should be confident enough, knowing the definition of a logarithm and the links to indices, to prove the laws of logarithms and 
use logarithms to solve equations. Logarithmic functions can then be investigated as the inverse functions of the set of exponential functions.  
 
Teaching time 
It is recommended that approximately 6% of time should be allocated to this unit. 
 

Learning objectives Suggested teaching activities 

7: Logarithmic and exponential functions 

Know simple properties and graphs of the 
logarithmic and exponential functions 
including ln x and e

x
 (series expansions are 

not required)  and graphs of ke
nx 

+ a and 
kln(ax + b) where n, k, a and b are integers 

Learners are familiar with exponential functions from O level or IGCSE Mathematics. They will now need to be 
introduced to the exponential function, e

x
. 

 
Since series expansions are not required and learners have pre-knowledge of the graphs of exponential functions in 
general and estimating the gradient of a function by drawing a tangent to the function at a point, e

x
 , can be 

introduced as the exponential function whose gradient at the point (0, 1) is equal to 1.  
 
www.geogebratube.org/student/m4976 may be a good introduction to this idea, though e

x
 is not plotted, it can be 

seen that as a
x
 becomes closer to e

x
, the gradient of the tangent gets closer to 1.  

The Autograph activity www.tes.co.uk/teaching-resource/Autograph-Activity-Discovering-e-6263598/ is similar and 
may be preferable.  

http://www.sosmath.com/algebra/logs/log1/log1.html
http://www.geogebratube.org/student/m4976
http://www.tes.co.uk/teaching-resource/Autograph-Activity-Discovering-e-6263598/
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Learning objectives Suggested teaching activities 

7: Logarithmic and exponential functions 

 
Graphs of 2

x
 , e

x
 and 3

x
 can all be plotted using appropriate software such as GeoGebra or Autograph and the 

numerical value of e be established.  
 
The intuitive explanation of e as the unit rate of growth http://betterexplained.com/articles/an-intuitive-guide-to-
exponential-functions-e/.gives a really good insight (challenging)  
 
Note: Emphasising the “a” in a

x
 as the base of the expression will help learners identify the base of the equivalent 

logarithm correctly. 
 
Logarithms will be a new presentation of an otherwise familiar concept - powers - and need careful introduction as 
learners are easily confused if the definition is not carefully laid down at the start. 
 

If  xy a , then we define the logarithm to the base a of y to be equal to x. 

 
i.e. the log is the power to which a is raised to find y. 
 

If     

base

is 

log  to  o   f

 

x

a

x

y

ya




 then      log 0
a

y x a    

 
Introduce the idea of a common log (base 10) and logs to various numerical bases to start with and give plenty of 
examples so that learners start to become comfortable with the concept.  
 

e.g. Find the value of 
10

log 1000  by asking the question “To what power must you raise 10 to achieve 1000?” 

 
Natural logs can then be introduced as the solution to e.g. Find x such that e

x
 = 0.59. 

 

Introduce the notation  log ln
e

y y and start to look at using the calculator to evaluate expressions, leading to the 

establishment of 
 

http://betterexplained.com/articles/an-intuitive-guide-to-exponential-functions-e/
http://betterexplained.com/articles/an-intuitive-guide-to-exponential-functions-e/


 

V0.1 Cambridge IGCSE Additional Mathematics (0606) – from 2016 28 

Learning objectives Suggested teaching activities 

7: Logarithmic and exponential functions 

 

 

log 1 0 and so ln1 0   

and  

log 1 and so lne 1 .

a

a
a

 

 

 

 
The natural progression in teaching would be to explore the idea of ln x and e

x
 as inverse functions.  

 
www.nationalstemcentre.org.uk/elibrary/resource/5883/functions-and-graphs, has a good teaching progression.  
 
Teaching activity 
www.tes.co.uk/ResourceDetail.aspx?storyCode=6033007 which is a set of dominoes linking inverses of exponential 
and logarithmic functions is a useful tool to make connections between the two.  
 
Bostock and Chandler, Pure Mathematics 1, Chapter 2 (page 27) Exercise 2c offers lots of practice and should help 
to establish a good and clear understanding of what a logarithm actually is.  

Learning objectives Suggested teaching activities 

7: Logarithmic and exponential functions 

Know and use the laws of logarithms 
(including change of base of logarithms). 

Use of the laws will involve simplifying expressions and solving simple equations involving logarithms. 
 
Log Law 1 The Addition Law 

The proof of log log log ( )a a ax y xy   could be demonstrated using  mx a ,  ny a  and  m nxy a , the laws of 

exponents and the basic definition of a logarithm. The proof need not be memorized but must be given to enable 
learners develop understanding.  
 
Log Law 2 The Subtraction Law 

The proof of log log loga a a

x
x y

y

 
   

 
 could be demonstrated using  mx a ,  ny a  and  m nx

a
y

 , the laws of 

exponents and the basic definition of a logarithm. 
 
Log Law 3 The Exponent Law 

http://www.nationalstemcentre.org.uk/elibrary/resource/5883/functions-and-graphs
http://www.tes.co.uk/ResourceDetail.aspx?storyCode=6033007
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Learning objectives Suggested teaching activities 

7: Logarithmic and exponential functions 

The proof of log ( ) logn
a ax n x  could be demonstrated using  mx a ,   

n
n m mnx a a , the laws of exponents 

and the basic definition of a logarithm. 
 
Even though it technically is not a law of logarithms, change of base of logs could be given as:  
 
Log Law 4 Change of Base 

Let  mx a  then loga x m  and since for all real numbers we should be able to write  ca b  so that logb a c  we 

have   
m

c cmx b b so logb x cm  and 
logb x

m
c

 and the result 
log

log
log

b
a

b

x
x

a
 follows. 

 
A good group of learners could be allowed to develop Laws 1 to 3 for themselves, given the simple information 
detailed above. Working in teams, they could each be given a different law to develop and present to the group as a 
whole. 
 
www.s253053503.websitehome.co.uk/risps/risp31.html is a tough but rewarding one that can be used to revise logs 
and their properties (challenging).  
 
Bostock and Chandler, Pure Mathematics 1, Chapter 2 (page 31) Exercise 2d Q1 - 4 

Solve equations of the form a
x
= b, including 

use of logarithms to base 2, 10, or e. 
e.g.          solve 5

x
 = 7 

                solve 2e
3x

 = 12 
The solution of the equations given above could be achieved by using the basic definition of a log and then using a 
scientific calculator to solve to any base. If a calculator does not have this capability then learners could apply Law 4 
– changing the base. Alternatively, learners could apply Law 3 – and bring down the power and then rearrange.  
 
The nrich activities 
 
Log Attack http://nrich.maths.org/5831 and How Many Solutions? http://nrich.maths.org/334 are interesting 
challenges. 
 
Bostock and Chandler, Pure Mathematics 1, Chapter 2 (page 31) Exercise 2d Q5

 
provides more opportunities at 

practice by solving equations who roots are the solutions to equations of the form a
x
= b (basic). 

 

 Past Paper Questions: 

http://www.s253053503.websitehome.co.uk/risps/risp31.html
http://nrich.maths.org/5831
http://nrich.maths.org/334
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Learning objectives Suggested teaching activities 

7: Logarithmic and exponential functions 

Nov 2011 Paper 11 Q3 
Nov 2011 Paper 12 Q3 
Nov 2011 Paper 12 Q5 
Nov 2011 Paper 13 Q5 
Nov 2011 Paper 21 Q11 
Jun 2012 Paper 11 Q8  
Jun 2012 Paper 12 Q2 
Jun 2012 Paper 12 Q9(i)(ii) 
Jun 2012 Paper 21 Q5 
Nov 2012 Paper 12 Q4 
Nov 2012 Paper 22 Q6 
Nov 2012 Paper 23 Q11 
Specimen Paper 2 2013 Q6 
Jun 2013 Paper 11 Q4 
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Scheme of work – Cambridge IGCSE® Additional Mathematics (0606) 
 
Unit 8: Straight line graphs 
 
Recommended prior knowledge 
Learners should be proficient in algebraic manipulation for this unit – for example, they should be able to carry out such processes as rearranging a formula. The 
majority of the basic straight line skills used in this unit should have been met in Cambridge O Level Mathematics or IGCSE Mathematics.  
Learners will also need to revise some elements of polygons such as special triangles, the kite, rhombus, trapezium and parallelogram as shapes such as these are 
useful to assess knowledge of parallel and perpendicular lines. 
 
Context 
This unit should be studied after Unit 7 (Logarithms and Exponential Functions) since the laws of logarithms are essential for transforming to straight line form. Also, 
as it may well be necessary to find points of intersection of two lines, revision of solution of simultaneous equations would be desirable and study of Unit 6 
(Simultaneous equations) could be done prior to or immediately after this unit, whilst the skill was skill fresh. Indeed, material from Unit 6 (Simultaneous equations) is 
often well combined with material from this unit resulting in questions which will give better learners more of a challenge. 
 
Outline 
Basic skills regarding two points need to be learnt. Distance between points, mid-point, equation of and perpendicular lines are essential to be considered before 
proceeding to the more demanding work of reducing relationships to linear form. Problem solving techniques are likely to be very important in this unit, with 
questions being more challenging than at lower levels.  
 
It must be emphasised that at this level, solutions to this type of question by accurate or scale drawing are not acceptable and that more rigorous and 
accurate methods are expected. 
 
Teaching time 
It is recommended that approximately 4% of time should be allocated to this unit. 
 

Learning objectives Suggested teaching activities 

8: Straight line graphs 

Interpret the equation of a straight line 
graph in the form y = mx + c. 

Learners should be able to apply their previously acquired skills to solving challenging problems in this syllabus.  
 
The problems they are presented with may have a simple context and the parameters (the gradient and intercept) 
may need interpreting in terms of that context. This is quite challenging for some learners and could be omitted. 
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Learning objectives Suggested teaching activities 

www.purplemath.com/modules/slopyint.htm gives some good examples of interpreting the general equation of a 
straight line in context (challenging).  
 
www.tes.co.uk/ResourceDetail.aspx?storyCode=6111880 is a PowerPoint that could be used as a starter quiz to 
recap on the reading the gradient and intercept from y = mx + c. (basic)  
 
Given the equations of two non-parallel lines, learners should be able find their point of intersection using previously 
acquired skills.  

 
Lots of practice should be given to revise these skills from Bostock and Chandler, Pure Mathematics 1, Chapter 4 
(page 90) Ex 4f. 

Transform given relationships, including 

 ny ax  and  xy Ab  to straight line form 

and hence determine unknown constants 
by calculating the gradient or intercept of 
the transformed graph 

This area of work will be new to learners and will build on their newly acquired skills in manipulating logarithms and 
exponentials. 
 
Recap on the log laws as a starter activity here. 
 
The emphasis is to be on the mathematical process of transforming the relationship, rather than interpretation of 
results in a context, but there should be practice at using the model under consideration to estimate the value of one 
of the variables. 
 
Learners must have lots of practice at setting up linear forms from exponential relationships and then drawing or 
interpreting graphs of the results. GeoGebra, Autograph or graphical calculators could all be used for this purpose. 
Texas Instruments (activities) http://education.ti.com/en/us/home, for example, have a wealth of resources 
available. 

 Past Paper Questions: 
Nov 2011 Paper 11 Q3 
Nov 2011 Paper 21 Q9 
Nov 2011 Paper 23 Q7 
Jun 2012 Paper 11 Q7 
Jun 2012 Paper 22 Q7 
Nov 2012 Paper 22 Q8 
Nov 2012 Paper 23 Q9 
Specimen Paper 2 2013 Q11 
Jun 2013 Paper 11 Q2 

Solve questions involving mid-point and Learners could investigate whether a shape was a particular quadrilateral for example – e.g. a parallelogram by 

http://www.purplemath.com/modules/slopyint.htm
http://www.tes.co.uk/ResourceDetail.aspx?storyCode=6111880
http://education.ti.com/en/us/home
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Learning objectives Suggested teaching activities 

length of a line. considering length of side and slope. 
 
Another possibility is finding the equation of the line of symmetry of an isosceles triangle, given the coordinates of its 
vertices. 

Know and use the condition for two lines to 
be parallel or perpendicular 

Learners should understand that 

 slopes of parallel lines are equal  

 slopes of perpendicular lines are negative reciprocals of each other (i.e., the slopes of perpendicular lines 
have a product of -1)  

 

Learners should be able to find 

 the equation of a line parallel to a given line that passes through a given point  

 the equation of a line perpendicular to a given line that passes through a given point  
 
www.tes.co.uk/teaching-resource/Equations-of-straight-lines-6148248/ is a tarsia puzzle that can be used to 
reinforce the skills detailed above. Download Tarsia software (free) here: 
www.mmlsoft.com/index.php?option=com_content&task=view&id=9&Itemid=10 
 
Determining and using the parallel and perpendicular line relationships will most likely form part of the method for a 
more advanced problem that learners will need to work through with much less structure given to guide them. They 
will need to link different elements of their knowledge together and use them together as a cohesive whole to 
present a logical and reasoned argument. Bostock and Chandler, Pure Mathematics 1, Chapter 4 (page 92 to 96) 
various exercises. 

 Past Paper Questions: 
Nov 2011 Paper 12 Q8 
Nov 2011 Paper 13 Q7 
Nov 2011 Paper 21 Q6 
Nov 2011 Paper 23 Q10 
Jun 2012 Paper 12 Q11 
Jun 2012 Paper 21 Q10 
Nov 2012 Paper 12 Q7 
Nov 2012 Paper 23 Q8 
Specimen Paper 2 2013 Q9 
Jun 2013 Paper 22 Q8  

 

http://www.tes.co.uk/teaching-resource/Equations-of-straight-lines-6148248/
http://www.mmlsoft.com/index.php?option=com_content&task=view&id=9&Itemid=10
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Scheme of work – Cambridge IGCSE® Additional Mathematics (0606) 
 
Unit 9: Circular Measure 
 
Recommended prior knowledge 
It is assumed that learners will already be familiar with the following units from the syllabus requirements of Cambridge O Level Mathematics or IGCSE Mathematics.  
 
Symmetry 
Learners should be able to use the following symmetry properties of circles: 
(a) equal chords are equidistant from the centre; 
(b) the perpendicular bisector of a chord passes through the centre; 
(c) tangents from an external point are equal in length. 
 
Angle 
Learners should be conversant with the properties of the following: 
angle in a semi-circle; angle between tangent and radius of a circle; angle at the centre of a circle is twice the angle at the circumference; angles in the same 
segment are equal; angles in opposite segments are supplementary. 
 
Mensuration 
Learner should be conversant with the following: 
the perimeter and area of a rectangle and triangle, the circumference and area of a circle, the area of a parallelogram and a trapezium, arc length and sector area as 
fractions of the circumference and area of a circle. 
 
Trigonometry 
Learners should be able to: 
(i) apply Pythagoras Theorem and the sine, cosine and tangent ratios for acute angles to the calculation of a side or of an angle of a right-angled triangle, 
(ii) solve trigonometrical problems in two dimensions, 
(iii) extend sine and cosine functions to angles between 90° and 180°, 
(iv) solve problems using the sine and cosine rules for any triangle and be conversant with the sine rule for the area of a triangle; 
Questions may be set that require prior knowledge of Unit 15 Differentiation involving the formation of equations using the syllabus requirements of circular measure 
to form equations in two variables. 
 
Context 
The topic of radians should be introduced fairly early in the syllabus. Use of radians is assumed knowledge for Unit 10 when learners are required to solve 
trigonometric equations in terms of radians. It is also assumed knowledge for Unit 15 where any for any use of angles in calculus, the angles should be in radians. 
 
Outline 
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A knowledge and use of radian measure is essential. Learners should be able to solve problems involving the arc length and sector area of a circle.  
 
Teaching Time 
It is recommended that approximately 6% of time should be allocated to this unit. 
 

Learning objectives Suggested teaching activities 

9: Circular Measure 

Solve problems involving the arc length and 
sector area of a circle, including knowledge 
and use of radian measure 

Introduction of the radian as an alternate form of measuring angles is initially the most important part of this unit.  
Learners need to be encouraged to think in terms of radians rather than degrees rather than performing a 
conversion. 
 
Matching games in the form of e.g. dominoes where angles in degrees are matched to angles in radians will 
reinforce the relationship between the two measures. Use Tarsia for the formation of dominoes or hexagonal 
jigsaws to test knowledge of degree/radian conversions. Many versions are available on the internet as are 
worksheets on this topic. 
 
Questioning Making use of mini whiteboards at the start of a lesson, asking learners to do conversions and hold up 
their responses will aid the teacher in formative assessment. 
 
Learners should be aware of how to determine an arc length and sector area using angles in degrees. 
www.slideshowshare.net/roszelan/add-mathf4-circular-measure-83 reinforces the arc length and sector area 
formulae, together with a worksheet This knowledge together with the new knowledge on radians could be used so 
that learners could work out the appropriate formulae in terms of radians themselves. – This could also be done as 
an investigative piece of homework. 
 
Learners need to be able to extend their knowledge and apply it by dealing with problems involving sectors, 
segments and triangles, so should be tasked with solving problems of this nature.  

 
www.purplemath.com/modules/index.htm. The sections on ‘Radians and Degrees’ and ‘Sectors, Areas and Arcs’ 
would be of help to both the learner and the teacher  
 
www.printableworksheets.rokkada.com/?dq=CircularMeasure contains problems that cover the entire unit. 
 
Sadler & Thorning, Understanding Pure Mathematics Exercise 4G 
Backhouse &. Houldsworth, Pure Mathematics 1Exercises 18B(Oral Exercise) and 18C 
Hanrahan, Matthews, Porkess and Secker, MEI Structured Mathematics, AS Pure Mathematics, C1 and C2 
Exercises 10F, 10G ( Contains challenging questions which could be used for differentiation for more able 
learners) 

http://www.slideshowshare.net/roszelan/add-mathf4-circular-measure-83
http://www.purplemath.com/modules/index.htm
http://www.printableworksheets.rokkada.com/?dq=CircularMeasure
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Learning objectives Suggested teaching activities 

9: Circular Measure 

 Past Paper Questions: 
Nov 2011 Paper 11, Q10 Either and 10 Or (These questions involve knowledge of Unit 15) 
Nov 2011 Paper 22, Q7 
Jun 2012 Paper 12, Q8 
Jun 2012 Paper 21, Q11 
Nov 2012 Paper 12, Q8 
Nov 2012 Paper 13, Q9 
Specimen Paper 2 2013 Q12 
Jun 2013 Paper 11 Q8 
Jun 2013 Paper 22 Q6 
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Scheme of work – Cambridge IGCSE® Additional Mathematics (0606) 
 

Unit 10: Trigonometry  
 
Recommended prior knowledge 
Learners should have covered all the trigonometric topics from Cambridge O Level Mathematics or IGCSE Mathematics. Learners will need algebraic manipulation 
skills to prove trigonometric identities. They will also need to be well versed in transforming graphs in general as this is a key feature of this unit and the ideas are 
extended here. 
 
Context 
It is advisable that learners cover this unit prior to Unit 2 (Functions) as knowledge of trigonometric functions is very useful for variety in Unit 2, from a teaching point 
of view. Solving quadratic equations (generally by factorising) is an essential tool here and so prior study of Unit 3 (Quadratic Functions) is advisable. Also, it is 
sensible for learners to have studied Unit 9 (Circular Measure) prior to this one, so that the skills in this unit can be practiced in both degrees and radians.  
 
Outline 
This unit builds on the foundation skills learners have already acquired in trigonometry. They start to go beyond the application of the three major trigonometric ratios 
to acute angles and develop pre-skills for general solutions of trigonometric equations, by working with angles of any magnitude. The three minor trigonometric ratios 
secant, cosecant and cotangent are also introduced for the first time. Learners develop graphical skills relating to the transformation and application of trigonometric 
functions. Simple trigonometric proofs are also introduced. 
 
Teaching time 
It is recommended that approximately 12% of time should be allocated to this unit. 
 
 

Learning objectives Suggested teaching activities 

10: Trigonometry 

Know and use the six trigonometric 
functions of angles of any magnitude (sine, 
cosine, tangent, secant, cosecant, 
cotangent). 

Teacher led activity www.geogebratube.org/student/m3342 presents a neat visual presentation of how the unit circle 
is linked to the trigonometric functions cosine and sine. This is a useful place from which to start building new skills 
based on the major ratios with which learners are already familiar.  
 
Learners need to become familiar with the conventions of an anticlockwise angle being positive and a clockwise 
angle being negative. 

http://www.geogebratube.org/student/m3342
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Learning objectives Suggested teaching activities 

10: Trigonometry 

 
www.haesemathematics.com.au/samples/ibmyp5plus-2_18.pdf is relevant to more than one section of this syllabus. 

Here it could be used to extend learners’ perceptions of the trigonometric ratios beyond the usual domains of 0 to 

360 or –180 to 180.  
 
Once learners have grasped the connections between angles of any magnitude and the periodic nature of the 
trigonometric functions sine, cosine and tangent, they should be introduced to the quadrant diagram  

 
 
to help them recall which trigonometric ratio is positive in which quadrant. Emphasis should be placed on working 
from the horizontal axis here. Learners could make up their own mnemonic to recall which quadrant is which. 
 
www.geogebratube.org/student/m12795 demonstrates this very neatly.  
 
The minor ratios sec, cosec (often csc in textbooks) and cot will be new to learners. The relationships with cos, sin 
and tan are important and various methods of recall exist – one of which is the 3

rd
 letter rule: 

 

A
A

A
A

A
Acse

ant

1
tco,

ins

1
ecsco,

osc

1

_
_

_

_ 



  

 
 More examples are available at www.purplemath.com/modules/basirati.htm 
 
www.khanacademy.org/math/trigonometry/basic-trigonometry/basic_trig_ratios/v/example--the-six-trig-ratios is a 5 
minute presentation where each of the six trigonometric ratios are found from a basic, right-angled triangle.  
 
The signs of cosec, sec and cot correspond to those of sin, cos and tan respectively, so learners should be aware 

http://www.haesemathematics.com.au/samples/ibmyp5plus-2_18.pdf
http://www.geogebratube.org/student/m12795
http://www.purplemath.com/modules/basirati.htm
http://www.khanacademy.org/math/trigonometry/basic-trigonometry/basic_trig_ratios/v/example--the-six-trig-ratios
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Learning objectives Suggested teaching activities 

10: Trigonometry 

that, provided that you know the signs of sin, cos and tan, then you should be able to determine the signs of the 
reciprocal ratios. 
 
www.geogebratube.org/student/m5348 allows learners to see how the graphs of all six trigonometric functions are 
linked to the unit circle and so builds on what learners have already studied.  
 
www.mathstat.strath.ac.uk/basicmaths/321_trigratiosforanglesofanysizeorsign.html provides useful examples. 
 
Learners need plenty of practice at this stage of finding angles using their calculators if they are given the sec, 
cosec or cot of the angle (both in degrees and radians).  
Bostock and Chandler, Pure Mathematics 1, Chapter 6 (page 142) Exercise 6c 
www.nationalstemcentre.org.uk/elibrary/resource/5887/trigonometry 

 Past Paper Questions: 
Nov 2011 Paper 13 Q2 
Nov 2011 Paper 21 Q3 

Understand amplitude and periodicity and 
the relationship between graphs of, e.g. sin 
x and 
sin 2x. 

Amplitude and periodicity relationships between the graphs of transformed trigonometric functions should be an 
extension of the transformation of graphs generally, as covered in O level and ICGSE  Mathematics. 
 
Build on this knowledge and, using suitable software, such as GeoGebra or graphical calculators, encourage 
learners to investigate relationships by graphing related graphs and considering those relationships. This would 
provide ample opportunity for learners to practice working in radian measure also, to increase their familiarity with 
the concept. 
 
Material from many sources such as www.haesemathematics.com.au/samples/ibmyp5plus-2_18.pdf or Bostock and 
Chandler, Pure Mathematics 1, Chapter 6 (page 142 to 148) could be used for practice at this stage. 

Draw and use the graphs of 
 
y = a sin (bx) + c 
y = a cos (bx) + c 
y = a tan (bx) + c 
 
where a and b are positive integers and c is 
an 

www.haesemathematics.com.au/samples/ibmyp5plus-2_18.pdf and 
www.geogebratube.org/student/m1395 provide ample opportunity for the transformed graphs of the major 
trigonometric functions to be considered and relationships explored.  
 
Learners should now be drawing together all the threads they have been working on in relation to transformed 
trigonometric graphs, and reinforcement and practice should aid future recall. 

http://www.geogebratube.org/student/m5348
http://www.mathstat.strath.ac.uk/basicmaths/321_trigratiosforanglesofanysizeorsign.html
http://www.nationalstemcentre.org.uk/elibrary/resource/5887/trigonometry
http://www.haesemathematics.com.au/samples/ibmyp5plus-2_18.pdf
http://www.haesemathematics.com.au/samples/ibmyp5plus-2_18.pdf
http://www.geogebratube.org/student/m1395
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Learning objectives Suggested teaching activities 

10: Trigonometry 

integer. 

 Past Paper Questions: 
Nov 2011 Paper 11 Q6 
Nov 2011 Paper 13 Q9 
Nov 2011 Paper 22 Q2 
Jun 2012 Paper 21 Q3 
Nov 2012 Paper 12 Q9 
Nov 2012 Paper 13 Q4 

Use the relationships 
 


sin

tan
cos

A
A

A
,  


cos

cot
sin

A
A

A
, 

2 2sin cos 1A A  ,  2 2sec 1 tanA A , 

 2 2cosec 1 cotA A  

 
and solve simple trigonometric equations 
involving the six 
trigonometric functions and the above 
relationships (not 
including general solution of trigonometric 
equations) 
 
 

Start this section by simple practice along the lines of expressing  

 2 23cos sinx x  as a single trigonometric ratio.  

 
Once this skill has been sufficiently established look at simple equations such as  

 Solve the equation 7.02cos θ for values of θ between 0 and π2 , giving your answers in radians correct to 3 

significant figures. 
 
Once this has been mastered, learners could move on to solving equations such as 

 Solve the equation   22cos 1 sin  for values of θ between 0 and 360. 

 
Ask learners to consider which of the trigonometric ratios they can replace and which they should keep. Once they 
have recognized the sensible first step, the rest of the method should follow. 
 

 Solve the equation  tan 3sin  for values of θ between 0 and 360. 

A common error here is to divide by sin θ  rather than to factor it out. Careful attention should be given to this. It may 

prove beneficial to graph each side of the equation using appropriate software and consider the points of 
intersection prior to considering the algebra of the solution. 
 
Learners need to have as much practice as possible in the best approaches and strategies to solving this type of 
equation. Smedley and Wiseman, Introducing Pure Mathematics, Chapter 14 (page 334 to 357) 

 Past Paper Questions: 
Nov 2011 Paper 11 Q9 
Nov 2011 Paper 12 Q10 
Nov 2011 Paper 23 Q11 
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Learning objectives Suggested teaching activities 

10: Trigonometry 

Jun 2012 Paper 11 Q6 
Jun 2012 Paper 22 Q9 
Nov 2012 Paper 13 Q10 
Nov 2012 Paper 22 Q11 
Specimen Paper 1 2013 Q11 

Prove simple trigonometric identities The identities that learners will be required to prove essentially involve the relationships already in this unit. 
 
Learners should bear in mind that when proving a relationship such as  

sin 1 cos
2cosec

1 cos sin

A A
A

A A


 


 they should work from the left to the right and not the right to the left. 

 
They should consider what they have to show – e.g. here the two fractions have combined to become a single term, 
which suggest a common denominator may be a sensible approach 
 
The need to produce clear and simple proofs should be stressed and a double column approach with statements 
and reasons is advisable. Smedley and Wiseman, Introducing Pure Mathematics, Chapter 14 (page 334 to 357) 

 

Learning objectives Suggested teaching activities 

10: Trigonometry 

 Past Paper Questions: 
Nov 2011 Paper 12 Q1 
Nov 2011 Paper 21 Q7 
Jun 2012 Paper 12 Q3 
Nov 2012 Paper 12 Q3 
Nov 2012 Paper 23 Q6 
Specimen Paper 1 2013 Q3 
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Scheme of work – Cambridge IGCSE® Additional Mathematics (0606) 
 
Unit 11: Permutations and combinations 
 
Recommended prior knowledge 
This topic is likely to be completely new for learners. They should be able to think in a logical fashion in order to solve the problems posed. 
 
Context 
Very much a ‘stand-alone’ topic, this unit does not rely on any other of the units and therefore is able to be taught at any time during the course, but preferable 
before Unit 12 Binomial Expansions as some reference to combinations will be needed to be made together with use of appropriate notation in that unit. 
 
Outline 
Learners will need to become familiar with and use factorial notation. Learners will also need to be able to distinguish between the words arrangements, 
permutations and combinations. 
 
Teaching Time 
It is recommended that approximately 4% of time should be allocated to this unit. 
 

Learning objectives Suggested teaching activities 

11: Permutations and combinations 

Be able to recognise and distinguish 
between a permutation case and a 
combination case 
 
 
 
 
 
 
 
 
 
 
 

One of the most important aspects of this unit is the ability to distinguish between permutations and combinations. 
http://betterexplained.com/articles/easy-permutations-and-combinations/ 
and http://khanacademy.org/math/probability/probability-and-combinatorics-topic/, although YouTube also has 
suitable material. 
 
A simple introduction to this would be to ask 3 learners to stand in a line (1 combination) and then ask them to see 
in how many different ways they are able to arrange themselves.(6 permutations) 
Extend this to 4 learners in a line, the rest of the class can help in trying to see a quick and logical way of obtaining 
all the permutations. 
Ask the class how many combinations there will be if 5 learners stood in a line. 
Keep re-iterating the difference between a permutation and a combination. 
This can then be used to introduce the factorial notation and how they can use their calculators to determine 
factorials. 
 

http://betterexplained.com/articles/easy-permutations-and-combinations/
http://khanacademy.org/math/probability/probability-and-combinatorics-topic/
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Learning objectives Suggested teaching activities 

11: Permutations and combinations 

 Repeat the above exercise with a group of 4 learners and ask the class to see how many ways groups of 1, 2, 3 and 
4 can be chosen from the 4 learners. Keep reinforcing the difference between permutations and combinations. 
Start to repeat the exercise with a group of 5 learners and ask the class to see if they can deduce how many ways 
groups of 1, 2, 3, 4 and 5 can be chosen. 

Know and use the notation n! (with 0! = 1), 
and the expressions for permutations and 
combinations of n items taken r at a time 
 

Continue with the activity mentioned above and ask learners to see if they can deduce a formula to represent this, 
using factorial notation. This could be extended to 6 and 7 objects and then to choosing r objects from n objects. 
See if learners can deduce the difference to the formulae obtained if order suddenly becomes important. 
 
Make use of online resources/presentations that can be shown to the class http://betterexplained.com/articles/easy-
permutations-and-combinations/ and http://khanacademy.org/math/probability/probability-and-combinatorics-topic/. 
YouTube also has suitable material. 

Be able to answer simple problems on 
arrangement and selection 
(cases with repetition of objects, or with 
objects arranged in a circle or involving 
both permutations and combinations, are 
excluded) 

For more complex, challenging problems within the syllabus restrictions, again adopt a practical approach, e.g.  
How many teams of 2 people can be chosen from 5 people if 2 of the 5 people have to stay together? 
(combinations). How many ways are there of arranging a certain number of books on a shelf if 2 books have to be 
kept together? (permutations). 
 
Set worksheets/exercises with lots of straightforward basic examples involving both arrangements, permutations 
and combinations to reinforce the 
differences.http://mrnewbatt.wikispaces.com/file/view/MDM4U+U1L4+worksheet.pdf 
 
Backhouse & Houldsworth Pure Mathematics 1 
Exercises 12 c, 12d and 12e. Make sure that questions set fall within the bounds of the work covered for the 
syllabus. 

 Past Paper Questions: 
Nov 2011 Paper 11, Q4 
Nov 2011 Paper 22, Q5 
Nov 2011 Paper 23, Q5 
Jun 2012 Paper 11, Q4 
Nov 2012 Paper 13, Q3  
Nov2012 Paper 22, Q5 
Specimen Paper 2 2013 Q4 
Jun 2013 Paper 11 Q3 

http://betterexplained.com/articles/easy-permutations-and-combinations/
http://betterexplained.com/articles/easy-permutations-and-combinations/
http://khanacademy.org/math/probability/probability-and-combinatorics-topic/
http://mrnewbatt.wikispaces.com/file/view/MDM4U+U1L4+worksheet.pdf
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Learning objectives Suggested teaching activities 

11: Permutations and combinations 

Past Paper Question: 
Jun 2013 Paper 12 Q2  
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Scheme of work – Cambridge IGCSE® Additional Mathematics (0606) 
 
Unit 12: Binomial Expansions 
 
Recommended prior knowledge 
It is assumed that learners will already be partially familiar with the topic from the syllabus requirements of Cambridge O Level Mathematics or IGCSE Mathematics. 
This assumes that learners are able to manipulate directed numbers, use brackets and extract common factors, expand products of algebraic expressions and 
manipulate simple algebraic fractions. 

Unit 11 should also have been covered to the extent that learners are familiar with factorial notation, combinations and the notation r
nC and/or 









r

n
. 

Context 

The unit aims to enable candidates to be able to extend their knowledge of algebraic manipulation be being able to expand expressions of the form  nba  , where 

n is a positive integer. It can be regarded as almost a ‘stand-alone’ unit, requiring only knowledge of combinations and use of associated notation from Unit 11.  

 
Outline 
Introduce Pascal’s Triangle as an initial way of expanding fairly straightforward binomial expansions and then relate these expansions to the given formula using the 
work from Unit 11 on combinations. 
 
Teaching Time 
It is recommended that approximately 6% of time should be allocated to this unit. 
 

Learning objectives Suggested teaching activities 

12: Binomial Expansions 

Be able to use the Binomial Theorem for 

expansion of  
n

a b  for positive 

integral n. 
 
 
 
 
 

If learners are not familiar with Pascal’s Triangle, introduce this by expanding    32
, baba   and  4ba   looking 

at the coefficients of each term when put in an ordered fashion. This will be a good revision of algebraic practice.  
 
www.purplemath.com/modules/binomial.htm provides a useful introduction using Pascal’s Triangle. 
 
www.purplemath.com/modules/binomial2.htm contains useful examples. 
 

Ask learners to deduce the expansions of  5ba  and  7ba  . 

http://www.purplemath.com/modules/binomial.htm
http://www.purplemath.com/modules/binomial2.htm


 

V0.1 Cambridge IGCSE Additional Mathematics (0606) – from 2016 46 

Learning objectives Suggested teaching activities 

12: Binomial Expansions 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Practice some basic expansions by introducing different terms, including negative terms to replace a  and b , 

ensuring that learners understand that if, e.g. xa 3 , then  44 3xa  , not 43x , a very common mistake. 

 
Show that a better way is needed for expansions where n is a large positive integer by re-writing the numbers in 

Pascal’s triangle in terms of combinations, using the notation r
nC  and/or 









r

n
. There are many presentations on 

YouTube and the Khan Academy which may be used to save preparation time. It is a good idea to try to show 
learners where the binomial expansion formula comes from, so that it can be related to the work done in Unit 11. 
 
www.khanacademy.org/math/trigonometry/polynomial_and-rational/binomial-theorem 
There are 3 presentations which follow on from each other introducing Pascal’s Triangle and linking it to 
combinations resulting in the binomial formula. 
 
www.kutasoftware.com/FreeWorksheets/Alg2Worksheets/The%20Binomial%20Theorem.pdf 
 
Hanrahan,Matthews,Porkess and Secker, MEI Structured Mathematics, AS Pure Mathematics, C1 and C2 
Exercise 3F 

 Past Paper Question: 
Specimen Paper 1 2013 Q9 

Use the general term 

nrba
r

n
rrn 







  0, . 

(knowledge of the greatest term and 
properties of the 
coefficients is not required) 

Ask learners if they can deduce the general term in the 

expansion of  nba  , looking for patterns which can be 

applied to other expansions. Extend this to expansions of the 

type 

n

x

b
ax 








 and introduce the idea of terms independent 

of x. 
Worksheets involving plenty of examples are available on the 
internet and may be used for homeworks/general practice. 
E.g. 
www.kutasoftware.com/FreeWorksheets/Alg2Worksheets/Th
e%20Binomial%20Theorem.pdf 
 

 

http://www.khanacademy.org/math/trigonometry/polynomial_and-rational/binomial-theorem
http://www.kutasoftware.com/FreeWorksheets/Alg2Worksheets/The%20Binomial%20Theorem.pdf
http://www.kutasoftware.com/FreeWorksheets/Alg2Worksheets/The%20Binomial%20Theorem.pdf
http://www.kutasoftware.com/FreeWorksheets/Alg2Worksheets/The%20Binomial%20Theorem.pdf
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Learning objectives Suggested teaching activities 

12: Binomial Expansions 

Backhouse & Houldsworth Pure Mathematics 1 
Exercises 14a and 14b 
 
Sadler & Thorning Understanding Pure Mathematics 
Exercises 8D and 8e. 
Hanrahan, Matthews, Porkess and Secker, MEI Structured 
Mathematics, AS Pure Mathematics, C1 and C2 
Exercise 3F 

 Past Paper Questions: 
Nov 2011 Paper 11, Q7 
Nov2011 Paper 23, Q3 
Jun 2012 Paper 11, Q9 
Nov 2012 Paper 13, Q6 
Nov 2012 Paper 22, Q4 
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Scheme of work – Cambridge IGCSE® Additional Mathematics (0606) 
 
Unit 13: Vectors in 2 dimensions  
 
Recommended prior knowledge 
All relevant sections of Cambridge O Level Mathematics or IGCSE Mathematics should have been covered. Learners will also need trigonometric skills applied to 
both right-angled and non-right-angled triangles and also to be able to apply Pythagoras’ Theorem. 
 
Context 
It is advised that this unit is studied prior to Unit 14 (Matrices), since learners have prior knowledge of transformations and vectors which can be built upon to 
develop knowledge of matrices. It is also advisable that it is studied prior to Unit 15 (Differentiation and Integration), where an application of calculus is made to 
kinematics. In the first instance, a basic understanding of vectors comes from differentiating between scalar and vector quantities. The movement from an original 
position to a final position of a translation represents a vector. Vectors have been introduced geometrically in Cambridge O Level Mathematics or IGCSE 
Mathematics and then algebraically. The application of the material to be studied here to many areas of science, engineering and applied mathematics should 
become apparent through the problem solving activities undertaken. 
 
Outline 
The vector spaces considered here are two dimensional, not three dimensional. There are two main themes within this unit – theoretical applications of vector 
processes, which may be geometric or algebraic in nature and practical applications involving, for example, velocity vectors. 
 
Teaching time 
It is recommended that approximately 4% of time should be allocated to this unit. 
 
 

Learning objectives Suggested teaching activities 

13: Vectors in 2 dimensions 

Use vectors in any form,  

e.g.
 
 
 

a

b
, AB , p, ai  bj. 

This needs practicing throughout the unit rather than being treated as a separate component. However, it is 
necessary to be rigorous with learner use of symbols for vectors and to understand the different forms used in text 
and handwritten mathematics. The Cartesian component form should be the only new presentation. 

Know and use position vectors and unit 
vectors. 

Learners will already be familiar with position vectors from O Level and IGCSE  Mathematics. They will also already 
know how to calculate the magnitude of a vector. Here these skills are developed into consideration of unit vectors 
also. 
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Learning objectives Suggested teaching activities 

 
Geogebra www.geogebra.org/cms/en/ or similar software could be used to establish geometrically the unit vector in 
a given direction and then similarity could be used to establish the result:  
 

For any non-unit vector, a, the unit vector in the same direction is given by 
a

a
 , where a  is the magnitude of a 

found using Pythagoras' Theorem. 
 
www.mathsisfun.com/algebra/vector-unit.html has some simple quiz questions learners can use to practice. (The 
few 3D questions should be ignored)  
 
Once the concept of a unit vector has been established, the Cartesian (or rectangular) components can be 
introduced with i as the unit vector in the positive direction of the x-axis and j as the unit vector in the positive 
direction of the y-axis. These should be linked to column vectors and learners should be able to transfer easily 
between the two forms. 
 
Bostock and Chandler, Pure Mathematics 1, Chapter 13 (page 476 to 481) 
 
www.tes.co.uk/teaching-resource/Cartesian-components-3004262/ is a PowerPoint introducing Cartesian 
components and giving some examples for learners to practice.  

Find the magnitude of a vector, add and 
subtract vectors and multiply vectors by 
scalars 

Learners should already have experience in finding the magnitude, adding, subtracting and multiplying a single 
vector by a scalar using column vectors and geometric reasoning problems.  
 
www.tes.co.uk/teaching-resource/Vectors-multiple-choice-6161352/ revises some key concepts using geometric 
reasoning problems and is intended to be used with a voting or multiple choice system – though it could easily be 
adapted into a simple group quiz.  
 
These skills can be considered using Cartesian components. The type of problem that learners will expect to be 
able to solve will be more challenging at this level. 
 
A basic understanding of vectors comes from differentiating between scalar and vector quantities.  
 
www.khanacademy.org/science/physics/v/introduction-to-vectors-and-scalars gives a basic introduction to 
distance/displacement and speed/velocity which could be used as a platform to discuss other types of physical 
scalar and vector quantities. 

http://www.geogebra.org/cms/en/
http://www.mathsisfun.com/algebra/vector-unit.html
http://www.tes.co.uk/teaching-resource/Cartesian-components-3004262/
http://www.tes.co.uk/teaching-resource/Vectors-multiple-choice-6161352/
http://www.khanacademy.org/science/physics/v/introduction-to-vectors-and-scalars
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Learning objectives Suggested teaching activities 

 Past Paper Questions: 
Nov 2011 Paper 13 Q8 
Nov 2011 Paper 21 Q8 
Nov 2011 Paper 22 Q11 
Jun 2012 Paper 12 Q12 (OR) 
Jun 2012 Paper 21 Q8 
Nov 2012 Paper 12 Q1 
Nov 2012 Paper 23 Q4 
Specimen Paper 1 2013 Q6 

 Compose and resolve velocities.  
 

 Use relative velocity, including 
solving problems on interception 
(but not closest approach). 

www.mathwarehouse.com/vectors/ has questions on resolving vectors given direction and magnitude into Cartesian 
component form. The final components are given as coordinates and this could be developed as an opportunity to 
practice writing vectors in xi + yj form.  
 
This could then act as a stepping stone to introduce the concept of resolving a velocity vector. Vector resolution is 
taking a resultant vector and breaking it down into two or more component vectors.  
Vector composition is the process of determining a resultant vector by adding two or more vectors together. The 
new vector is called the resultant vector. If the quantity is a velocity, then the new vector is a resultant velocity. 
 
These skills are fundamental to solving problems involving velocity and should be practiced continually to enable 
learners to have the tools required to tackle the type of practical problem they will face during assessment. 
 
www.mathsisfun.com/algebra/vectors.html can be used to build these concepts.  
 
It will be necessary to  

 Relate vectors to bearings.  

 Relate vectors to velocity of planes when affected by crosswinds.  

 Relate vectors to velocity of boats when affected by a current 
and so on. 
 
A simple, well-drawn diagram is always an excellent starting point. However, it must be stressed learners will be 
expected to calculate rather than use scale drawings to solve such problems 
 
The direction should be calculated using trigonometry (this might involve using the sine or the cosine rule). The 
expected direction is usually the angle made between the vector and the x-axis in a theoretical problem using a 
Cartesian frame of reference or perhaps a bearing (i.e. measured from north and clockwise) in a practical problem. 
If the problem does not specify from which point the direction is to be given, learners should always make that clear 
in their solution.  

http://www.mathwarehouse.com/vectors/
http://www.mathsisfun.com/algebra/vectors.html
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www.cimt.plymouth.ac.uk/projects/mepres/allgcse/bkc19.pdf gives some excellent worked examples and a good 
number of questions to try. It could be used for self-study or homework.  
 
www.mathwarehouse.com/vectors/ is a good introduction to the direction of a vector. If it is done as a group activity, 
it offers a really good opportunity to discuss from what point the direction should be given and the issues that arise 
if an angle is given with no reference to the point from which the angle has been calculated or measured.  
 
www.geogebratube.org/student/m12566 shows the result of adding two vectors and will be a useful starting point for 
considering the magnitude and direction of the sum of two vectors.  
 
https://education.staffordshire.gov.uk/NR/rdonlyres/90899FBD-1160-4901-8693-
21CE31529EB4/83533/ResultantVelocity.xls is an excellent activity introducing the idea of a boat being steered off 
course by wind. It could be developed further than it has been by considering on what course the boat should have 
been set initially to reach the point on land that it would have reached under totally calm conditions.  
 
The Excel workbook 
www.teachengineering.org/view_activity.php?url=collection/cub_/activities/cub_navigation/cub_navigation_lesson02
_activity1.xml#mats is also a really good way to introduce learners to the effect that current has on a boat, for 
example. The workbook can be presented on an interactive whiteboard and there are some good suggestions for 
teaching strategies on sheet 3.  
 
The Aircraft Navigation exercise www.nationalstemcentre.org.uk/elibrary/resource/220/the-mathematics-of-aircraft-
navigation could be given as a group exercise and requires use of the cosine rule to solve part of the problem. It is a 
practical context that learners can work through and present their findings to the class as a whole once the exercise 
is complete.(challenging)  
 
Understanding Mechanics gives lots of examples and questions for learners to try for practice. 
Sadler and Thorning, Understanding Mechanics, Chapter 10 (page 217 to 240) 

 Past Paper Questions: 
Nov 2011 Paper 23 Q9 
Jun 2012 Paper 12 Q12 
Nov 2012 Paper 13 Q5 
Nov 2012 Paper 22 Q9 
Specimen Paper 2 2013 Q7 

 

http://www.cimt.plymouth.ac.uk/projects/mepres/allgcse/bkc19.pdf
http://www.mathwarehouse.com/vectors/
http://www.geogebratube.org/student/m12566
https://education.staffordshire.gov.uk/NR/rdonlyres/90899FBD-1160-4901-8693-21CE31529EB4/83533/ResultantVelocity.xls
https://education.staffordshire.gov.uk/NR/rdonlyres/90899FBD-1160-4901-8693-21CE31529EB4/83533/ResultantVelocity.xls
http://www.teachengineering.org/view_activity.php?url=collection/cub_/activities/cub_navigation/cub_navigation_lesson02_activity1.xml#mats
http://www.teachengineering.org/view_activity.php?url=collection/cub_/activities/cub_navigation/cub_navigation_lesson02_activity1.xml#mats
http://www.nationalstemcentre.org.uk/elibrary/resource/220/the-mathematics-of-aircraft-navigation
http://www.nationalstemcentre.org.uk/elibrary/resource/220/the-mathematics-of-aircraft-navigation
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Scheme of work – Cambridge IGCSE® Additional Mathematics (0606) 
 
Unit 14: Matrices  
 
Recommended prior knowledge 
Learners should have some prior knowledge of working with vectors and matrices from Cambridge O Level Mathematics or IGCSE Mathematics.  
 
Context 
It is desirable that Unit 13 (Vectors in 2 dimensions) be covered prior to the study of matrices - the benefit of having done vectors in advance of matrices should be 
fairly apparent. 
 
Outline 
The work learners have done up until this point will mainly have been method based, although much of the material under consideration will have been covered at 
lower levels of study. The only really new idea developed here will be the solution of simultaneous equations using matrices. However, at this level, the problems will 
involve some interpretation and the questions will be more involved. It is vital that learners’ basic skills in this subject be strengthened and extended to match the 
level of the material with which they will be presented. More time can be given to more challenging examples if the group of learners is sufficiently able, but a good 
grounding must be established in the basic skills first. 
 
Teaching time 
It is recommended that approximately 7% of time should be allocated to this unit. 
 

Learning objectives Suggested teaching activities 

14: Matrices 

Display information in the form of a matrix 
of any order and interpret the data in a 
given matrix. 
State the order of a given matrix. 

This topic is more intuitively understood if it is introduced via a practical example such as the stocks of items held in 
a store.  

Give a list of data and construct a matrix from it such as 

5 6 12 11 0

0 13 15 6 1

11 17 14 7 4

 
 
 
 
 

 . 

Define a matrix is an array or rows and columns and the concept of a matrix of order m x n with m rows and n 
columns can be immediately considered.  
Each entry in the matrix representing a specific quantity can be reinforced through this type of example and it can 
be extended to include addition and subtraction as follows: 
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Learning objectives Suggested teaching activities 

14: Matrices 

Solve problems involving the calculation of 
the sum and product (where appropriate) of 
two matrices and interpret the results. 

The store manager wished to ensure that her stock levels are constant at 20 units of each item, write down the 
matrix representing the items she needs to order to ensure that the stock levels are maintained. 

The matrix 

15 14 8 9 20

20 7 5 14 19

9 3 6 13 16

 
 
 
 
 

 and the idea of matrix addition can be established via  

5 6 12 11 0 15 14 8 9 20

0 13 15 6 1 20 7 5 14 19

11 17 14 7 4 9 3 6 13 16

20 20 20 20 20

20 20 20 20 20

20 20 20 20 20

   
   

   
   
   

 
 

  
 
 

 

Subtraction could be introduced via the withdrawals of items made on a particular day and it can be established at 
this point that the size of the matrices must be the same in order that addition/subtraction be possible. 
 
www.purplemath.com/modules/mtrxadd.htm reinforces the need for matrices to be the same size in order to add 
and subtract them. The activities listed could be used as a group working exercise to build on what has been done 
already.  

Learners should understand that, unlike multiplication of numbers, matrix multiplication for square matrices is not a 
commutative operation, but still satisfies the associative and distributive properties. 
 
Again, the storekeeper example can be used here to consider matrix multiplication in its simplest form by 
considering small number of stock items and their costs and using matrix multiplication to work out the total cost. 
 
For example, the cost of a PC mouse is $22, a keyboard is $16, a USB hub is $25 and a monitor is $105. Work out 
the total cost of 1 PC mouse, 3 keyboards, 5 USB hubs and 1 monitor. 

The matrix  1 3 5 1  represents the number of each item required and 

22

16

25

105

 
 
 
 
 
 

 the cost of each item. Show that 

the total cost is found by 

http://www.purplemath.com/modules/mtrxadd.htm
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Learning objectives Suggested teaching activities 

14: Matrices 

   

22

16
1 3 5 1 300

25

105

 
 
  
 
 
 

. Now extend this by adding a new row to the number of items representing the quantities 

of each of the items purchased by a second customer eg

22

1 3 5 1 16 300

0 2 3 0 25 107

105

 
 

            
 
 

 the concept of multiplying and 

adding elements of the matrices is established. Consider a matrix of item numbers and costs such as 

22

1 3 5 1 16

0 2 3 0 25

 
 

  
   

 
 

 - this cannot be found since the cost of one of the items is missing. i.e. the dimensions do not 

match. 
 
Now establish that to multiply A by B the number of columns of matrix A has to be the same as the number of rows 
of matrix B. 

 
Must be the same to multiply 

( RA × CA ) × ( RB × CB ) 
Resulting matrix will be this size 

 
 
www.purplemath.com/modules/mtrxmult.htm and www.mathsisfun.com/algebra/matrix-multiplying.html reinforce 
these ideas. 

Calculate the product of a scalar quantity 
and a matrix. 

The idea of the stock in a store can be continued here to demonstrate the effect of multiplying by a scalar by, for 
example, the store keeper wishing to double her order of stock in a month to cover the holiday season and show the 
effect that would have (and there are of course natural links to multiplying a vector by a scalar here, which can be 
utilised should vectors have already been considered). 

Use the algebra of 2 × 2 matrices (including Define a 2 x 2 matrix as a square matrix with 2 rows and 2 columns. 

http://www.purplemath.com/modules/mtrxmult.htm
http://www.mathsisfun.com/algebra/matrix-multiplying.html
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Learning objectives Suggested teaching activities 

14: Matrices 

the zero, O, and identity, I, matrix).  
Teacher led activity or group work investigation (challenging): 
By verification on 2 x 2 matrices A, B and C for example, learners will need to appreciate that matrices follow  
 
the associative laws A+(B+C) = (A+B)+C and A(BC) = (AB)C 
the distributive law  A(B+C) = AB+AC 
the commutative law A+B = B+A  
 

but that AB  BA and so matrices are not commutative with respect to multiplication. 
Learners will then need to grasp that, just as 0 is the additive identity for numbers (ie leaves the original value 

unchanged), the 2 x 2 zero matrix 
0 0

0 0

 
  
 

O  is the additive identity for 2 x 2 matrices.  

 

Also that, just as 1 is the multiplicative identity for numbers, the 2 x 2 identity matrix 
1 0

0 1

 
  
 

I  . 

 
Also, in the usual way, for a square matrix A, AA= A

2
, AAA= A

3
 etc. 

 
www.nationalstemcentre.org.uk/elibrary/maths/resource/521/aqa-fp1-matrices-1-study-plan-notes-and-exercises 
Bostock and Chandler, Pure Mathematics 2, Chapter 1 (page 18 to 40). 

Calculate the determinant and inverse, A
-1

, 
of a non-singular 2 × 2 matrix and solve 
simultaneous linear equations. 

It is important for learners to make the connection that the determinant of a square matrix is non-zero if, and only if, 
the matrix has a multiplicative inverse. This gives the mechanism for learners to determine whether a matrix is 
singular or whether it has an inverse. 
 
Learners will already be familiar with the notation for an inverse function and therefore the notation A

-1
 to represent 

the inverse of the matrix A should not be difficult for them to accept. 
Note: A

-1
 is the multiplicative inverse but is simply called the inverse, since it is the most useful (the additive inverse 

being negative A). 
 
As with numbers, the product of a number and its multiplicative inverse is unity. Hence it follows that AA

-1
 or indeed 

A
-1

A must equal I. 
 

http://www.nationalstemcentre.org.uk/elibrary/maths/resource/521/aqa-fp1-matrices-1-study-plan-notes-and-exercises
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Learning objectives Suggested teaching activities 

14: Matrices 

In order for this to be achieved, the determinant must be established as det  A ad bc  for A = 
a b

c d

 
 
 

.  

This can be done by multiplying a matrix and its inverse together and showing that a multiple of the identity matrix is 
obtained.  

5 2 3 2

7 3 7 5

  
  

  
can be used to establish swapping the elements on the leading diagonal and changing the signs of 

the other two elements. 

4 2 0.5 1

3 1 1.5 2

  
  

  
can be used to establish that this alone is not enough and hence the determinant established as 

the balancing factor. 
(some calculators will perform matrix algebra and this should be utilized where possible). 

Hence A
-1

 = 








 dc

ba

bcad

1
 and if det A = 0 the inverse does not exist. 

 
Teaching Activities  
www.nationalstemcentre.org.uk/dl/6e2719b1a30b1085d4e1e40371c74dae1014fd2b/17839-5_4.pdf gives a few 
examples and some simple questions to try for self-study or homework.  
 
www.mathsisfun.com/algebra/matrix-determinant.html provides an example of finding the determinant of a 2 x 2 
matrix on the mathsisfun webpage, along with a multiple choice quiz – the first four questions of which are for 2 x 2 
matrices (the rest are not applicable for this syllabus).  
 
The TES PowerPoint presentation is a useful exercise – though slides 12,13 and 14 should be ignored for this 
course. www.tes.co.uk/teaching-resource/Further-Pure-Maths-matrices-revision-powerpoint-6159632/ 
 
 Learners need to be familiar with writing systems of linear equations in 2 unknowns in matrix form and vice versa.  

In a system of equations such as 2 3 9

4 11

x y

x y

 

 

 , with 

the coefficients of x and y set up as a 2 x 2 matrix, the unknowns x and y as a 2 x 1 column matrix (to make the 
matrices the right shape in order to multiply) and the right hand side of the pair of equations also as a 2 x 1 matrix 
i.e.  

http://www.nationalstemcentre.org.uk/dl/6e2719b1a30b1085d4e1e40371c74dae1014fd2b/17839-5_4.pdf
http://www.mathsisfun.com/algebra/matrix-determinant.html
http://www.tes.co.uk/teaching-resource/Further-Pure-Maths-matrices-revision-powerpoint-6159632/
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Learning objectives Suggested teaching activities 

14: Matrices 

2 3 9

4 1 11

x

y

    
    

    
 

 
The solution can now be facilitated using the algebra of  
AX = B       leading to  
A

-1
A X = A

-1
 B and so  

IX = A
-1

 B     or  
X = A

-1
 B . 

 
www.mathplanet.com/education/algebra-2/matrices/using-matrices-when-solving-system-of-equations is an 
example given in static text format or in video format that the teacher could use as a basis for their activity if wished.  

 Past Paper Questions: 
Nov 2011 Paper 13 Q3 
Nov 2011 Paper 21 Q10 
Nov 2011 Paper 22 Q4 
Jun 2012 Paper 21 Q1 
Jun 2012 Paper 22 Q4 
Nov 2012 Paper 12 Q2 
Nov 2012 Paper 23 Q2 
Specimen Paper 2 2013 Q1 
Jun 2013 Paper 11 Q6 
Jun 2013 Paper 12 Q8 

 

http://www.mathplanet.com/education/algebra-2/matrices/using-matrices-when-solving-system-of-equations
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Scheme of work – Cambridge IGCSE® Additional Mathematics (0606) 
 
Unit 15: Differentiation and integration 
 
Recommended prior knowledge 
The topic of calculus is not encountered in Cambridge O Level Mathematics or IGCSE Mathematics. 
 
A good knowledge of algebraic manipulative techniques is required. Learners will be required to know that the gradient of a curve at any point is the same as the 
gradient of the tangent to the curve at that point. Knowledge of Unit 3 Quadratic functions, Unit 4 Indices and surds, Unit 7 Logarithmic and exponential functions, 
Unit 8 Straight line graphs and Unit 10 Trigonometry is recommended before application of calculus methods to those particular topics. 
 
Context 
An introduction to a very important mathematical topic, learners will realise that the principles involved can be applied to other areas of mathematics and also 
provide an insight of mathematics at a higher level.  
 
Outline 
An initial introduction to the idea of a derived function is important so that learners can appreciate why they are using certain rules, rather than just applying these 
rules by rote. As differentiation and integration of trigonometric functions, logarithmic and exponential functions together with general polynomial functions are 
involved, this unit could be covered in parts with the associated syllabus area, rather than a ‘stand-alone’ unit at the end of the course. 
Introducing calculus and differentiation using some basic polynomial functions and finding the coordinates of stationary points, equations of tangents and normal to 
these basic polynomial functions should form an initial introduction. Differentiation of products and quotients could also be included in this initial introduction. 
Integration can then be introduced as a reverse process of differentiation and related to plane areas. 
 
Once these basic principles are covered then topics such as exponential functions and trigonometric functions may then be completed applying the appropriate 
differentiation and integration. 
 
The topic of Kinematics could be left until the end of the unit as the functions that may be involved cover the entire range on the syllabus. Learners should be 
encouraged to realise that this work does not involve the equations of linear motion (suvat equations) that they may have encountered in Physics or Science. 
Other sources of questions on calculus are the Cambridge International Examinations A level Mathematics 9709 Pure 1 papers although care will be needed to 
ensure that the question material is included in the 0606 syllabus. 
 
Teaching Time 
It is recommended that approximately 25% of time should be allocated to this unit. 
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Learning objectives Suggested teaching activities 

15: Differentiation and Integration 

Understand the idea of a derived function 
 
 
 
 
 
 

Introduce differentiation by using the function 
2xy   and the points P (1, 1) and Q (2, 4). Learners are able to work 

out the gradient of the chord PQ easily. Ask them to then find the gradient of the chord 1PQ , where 1Q has 

coordinates (1.5, 2.25). Ask learners to continue to look at the gradient of chords 2PQ , 3PQ  and so on where the 

points ,, 32 QQ  get closer and closer to the point P. Learners should be able to deduce the gradient of the curve 

at the point P. Extend this to different points on the curve and see if learners can deduce the pattern. Introduce 
different curves and simple polynomial curves and ask learners to go through the same process. In this way, 

learners should be able to deduce the required rule for differentiation of 
nx , 

nmx and related composite functions.  
This work can be verified by use of graph plotting software (e.g. Autograph) Graph plotting software: 
www.autograph-math.com/ 
http://rechneronline.de/function-graphs/ 
 
The idea of differentiation could also be introduced using graph plotting software and either repeating the exercise 
above with the class observing and making deductions or initial suggestions. 
 
Graph plotting software could also be used to simply plot tangents to different types of curves at different points – 
the equations of these tangents are able to be displayed enabling learners to state the gradient of the tangent and 
hence make deductions from these results. This could be done as a class demonstration, by groups of learners or 
by learners individually depending on the number of computers available. 
 
Use of mini white boards can be used for checking of work and formative assessment. 

Use the notations  

    

















x

y

xx

y

x

y
xx

d

d

d

d

d

d
,

d

d
,f,f

2

2

 

Introduction of all the relevant notation should be made once learners are aware of the ‘rules’ 
A formal proof (challenging) of the above using this appropriate notation could be done depending on the type of 
learners in the class. 

Use the derivatives of the standard 
functions 

x
n 
(for any rational n), ,tan,cos,sin xxx  e

x
, 

ln x, together with constant multiples, sums 
and composite functions of these 
 
 

As differentiation of trigonometric functions, logarithmic and exponential functions together with general polynomial 
functions are involved, this learning objective could be covered in parts with the associated syllabus area, rather 
than a ‘stand-alone’ unit at the end of the course. 
 
Introducing calculus and differentiation using some basic polynomial functions and finding the coordinates of 
stationary points, equations of tangents and normal to these basic polynomial functions should form an initial 
introduction: www.mathsisfun.com/calculus/derivatives-rules.html 

http://www.autograph-math.com/
http://rechneronline.de/function-graphs/
http://www.mathsisfun.com/calculus/derivatives-rules.html
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Learning objectives Suggested teaching activities 

15: Differentiation and Integration 

Website presentations can be made use of. 
www.s-cool.co.uk/a-level/maths/differentiation/ 
 
Formal proofs may be done to challenge the more able learner.  
www.khanacademy.org/math/calculus 
 
Use of mini white boards can be used for checking of work and formative assessment. 
 
Worksheets: 
www.kutasoftware.com/freeica 
 
Hanrahan, Matthews, Porkess and Secker, MEI Structured Mathematics, AS Pure Mathematics, C1 and C2 
Exercise 8H. 

Differentiate products and quotients of 
functions 
 

Formal proofs may be done to challenge the more able learner. 
 
As with the previous learning objective, different topics can be covered at different times and at these times, 
differentiation of products and quotients may be re-visited using products and quotients involving these new 
functions. This will constantly serve to embed this new knowledge. 
 
www.s-cool.co.uk/a-level/maths/differentiation/revise-it/the-product-rule-and-the-quotient-rule 
 
www.s-cool.co.uk/a-level/maths/differentiation/ 
 
www.khanacademy.org/math/calculus 
 
Worksheets: 
www.kutasoftware.com/freeica 
Hanrahan, Matthews, Porkess and Secker, MEI Structured Mathematics, AS Pure Mathematics, C1 and C2 
Exercises 8H and 12A. 

Apply differentiation to gradients, tangents 
and normals, stationary points, connected 
rates of change, small increments 
and approximations and practical maxima 
and minima problems 

As with the previous learning objective, topics can be covered at different times and at these times, differentiation 
associated with this learning objective may be covered. 
www.s-cool.co.uk/a-level/maths/differentiation/ 
www.khanacademy.org/math/calculus 
 

http://www.s-cool.co.uk/a-level/maths/differentiation/
http://www.khanacademy.org/math/calculus
http://www.kutasoftware.com/freeica
http://www.s-cool.co.uk/a-level/maths/differentiation/revise-it/the-product-rule-and-the-quotient-rule
http://www.s-cool.co.uk/a-level/maths/differentiation/
http://www.khanacademy.org/math/calculus
http://www.kutasoftware.com/freeica
http://www.s-cool.co.uk/a-level/maths/differentiation/
http://www.khanacademy.org/math/calculus
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Learning objectives Suggested teaching activities 

15: Differentiation and Integration 

 Practice at all of these topics is paramount. There are plenty of examples of all the topics in text books, online 
worksheets and past examination papers.  
 
Hanrahan, Matthews, Porkess and Secker, MEI Structured Mathematics, AS Pure Mathematics, C1 and C2 
Exercises 8H and 12A 
 
Worksheets: 
www.kutasoftware.com/freeica 

 Past Paper Questions: 
Nov 2011 Paper 11, Questions 10 Either and 10 Or 
Nov 2011 Paper 12, Questions 4, 11 Either and 11 Or 
Nov 2011 Paper 13, Questions 6 and 10 
Nov 2011 Paper 21, Questions 12 Either and 12 Or 
Nov 2011 Paper 22, Q10(i) 
Nov 2011 Paper 23, Questions 2 and 8 
Jun 2012 Paper 11, Q10  
Jun 2012 Paper 12, Q5  
Nov 2012 Paper 12, Q11 Either and 11 Or  
Nov 2012 Paper 13, Questions 2, 11 Either and 11 Or 
Nov 2012 Paper 22, Questions 2, 7,12 Either and 12 Or 
Nov 2012 Paper 23, Q10 
Specimen Paper 1 2013 Question12 
Specimen Paper 2 2013 Questions 2 and 10 

Use the first and second derivative test to 
discriminate between maxima and minima  

Formal proofs may be done with the more able learner involving the second derivative. 
 

Understand integration as the reverse 
process of differentiation 
 

Introduction of integration as a reverse process of differentiation may be done as a simple exercise with mini 
whiteboards or by questioning or by worksheet, along the lines of: 
‘What would I need to differentiate with respect to x to obtain…’ 
 

This idea can be later extended by asking learners to differentiate certain functions of x (for example xx ln ) and 

then deduce an integral (same example,  xxdln ) 

http://www.kutasoftware.com/freeica
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Learning objectives Suggested teaching activities 

15: Differentiation and Integration 

 Past Paper Questions: 
Nov 2011 Paper 12,Q9 
Jun 2012 Paper 21, Q4  
Specimen Paper 1 2013 Q8 
Specimen Paper 2 2013 Q5 

Integrate sums of terms in powers of x, 

excluding 
x

1
 

 

This learning objective would initially follow straight on from the previous learning objective . 
The introduction of new notation at this point would be useful together with the iteration of the importance of the 
arbitrary constant. 
www.s-cool.co.uk/a-level/maths/integration/ 
www.khanacademy.org/math/calculus 
 
Use of mini white boards can be used for checking of work and formative assessment. 
 
Plenty of practice using text book exercises and worksheets will be needed. 
Worksheets:www.kutasoftware.com/freeica 

Integrate functions of the form (ax + 
b)

n
(excluding n = –1),e

ax+b
, sin (ax + b), 

cos (ax + b) 
 
 

As integration of trigonometric functions, logarithmic and exponential functions together with general polynomial 
functions are involved, this learning objective could be covered in parts with the associated syllabus area, rather 
than a ‘stand-alone’ unit at the end of the course. 
 
Introducing calculus and integration using some basic polynomial functions should form an initial introduction. 
www.s-cool.co.uk/a-level/maths/integration/ and www.khanacademy.org/math/calculus 
 
Formal proofs may be done to challenge the more able learner.  
 
Use of mini white boards can be used for checking of work and formative assessment. 
 
Worksheets: 
www.kutasoftware.com/freeica.html 

 Past Paper Questions: 
Nov 2011 Paper 11, Q8 
Jun 2012 Paper 12, Q1 
Nov 2012 Paper 13, Q11Either 
Nov 2012 Paper 22, Q12 Either and 12 Or 

http://www.s-cool.co.uk/a-level/maths/integration/
http://www.khanacademy.org/math/calculus
http://www.kutasoftware.com/freeica
http://www.s-cool.co.uk/a-level/maths/integration/
http://www.khanacademy.org/math/calculus
http://www.kutasoftware.com/freeica.html
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Learning objectives Suggested teaching activities 

15: Differentiation and Integration 

Nov 2012 Paper 23, Q7  

Evaluate definite integrals and apply 
integration to the evaluation of plane areas 
 

Introduction of the relationship between integration and plane areas could be done by the following method. 

Consider an area enclosed by the curve of
2xy  , the x-axis and for example the lines x = 0 and x = 4. Ask 

learners to split the area into rectangles as below: 
 

 
 

 
Learners will then be able to deduce that the area A is such that 14 30A   

 
This exercise could then be extended by splitting the above areas into greater numbers of rectangles, thus obtaining 
more accurate estimates. 
 
Graph plotting software is able to perform the above operations and could be used as either a demonstration or by 
learners individually or in groups to save time. 
www.autograph-math.com/ 
http://rechneronline.de/function-graphs/ 
 
Use a worksheet to introduce the idea of areas being split into rectangles http://kutasoftware.com/freeica.html 
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http://www.autograph-math.com/
http://rechneronline.de/function-graphs/
http://kutasoftware.com/freeica.html
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Learning objectives Suggested teaching activities 

15: Differentiation and Integration 

Depending upon the nature of the class, a formal proof (challenging) involving the above method could then be 

done involving rectangles of width xδ , height y and area Aδ . 

 
Homework/consolidation – practice past examination questions, text book questions and online worksheets.. 

 Past Paper Questions : 
Nov 2011 Paper 22, Q10 
Jun 2012 Paper 11, Questions 11 Either and 11 Or 

Apply differentiation and integration to 
kinematics problems that involve 
displacement, velocity and acceleration of a 
particle moving in a straight line with 
variable or constant acceleration, and the 
use of x-t and v-t graphs 

Ask learners for basic definitions of displacement, velocity and acceleration. Ask them to then deduce ways of 
obtaining velocity and acceleration from a function which represents displacement. Repeat the process for 
displacement and velocity from a function which represents acceleration. 
 

 Past Paper Questions: 
Nov 2011 Paper 11 Q5 
Nov 2011 Paper 13 Q11 
Nov2011 Paper 22 Q8 
Jun 2012 Paper 21 Q9 
Nov 2012 Paper 13 Q7 
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