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What’s publishing and when?

Available via Dynamic Learning

Whiteboard eTextbooks 
An online, interactive version 
of the printed coursebooks 
that are ideal for planning and 
front-of-class teaching.

To learn more and pre-order your copies visit www.hoddereducation.com/ibdiploma

How does our publishing support 
the new Mathematics Diploma? 

What 
next? 

Teaching and Learning Resources 
Enhance your lessons with digital resources including 
teaching notes and guidance, actitvity sheets, worked 
solutions and extension activites.

Student eTextbooks 
A downloadable version of 
the printed coursebooks that 
students can access on the move, 
adding and editing notes that 
synchronise across two devices.

Two different routes to choose 
from, recognizing the two 
different aspects of mathematics.

What’s changed or new?

• Two paths are offered with our coursebooks for Analysis
and approaches and Applications and interpretation.

• Our coursebooks offer flexible usage: The core elements of
the course are clearly identified making it easy for those
teaching joint classes or giving students the option of
choosing their route later in the year.

• How does our series help you teach this?

• Key concepts are embedded throughout and highlighted at
key points that will be meaningful to students.

• Our Teaching and Learning Resources include teaching notes
and guidance on delivering a concept-based approach to
mathematics.

• Questions, investigations and activities throughout help
develop critical-thinking skills.

• Colour-coded problems ensure that students can focus
their efforts in the zone of proximal development (ZPD),
the difference between what a learner can do without
help and what he or she can achieve with guidance and
encouragement.

• All exercises have a section on problem-solving questions
to help develop critical and creative thinking, alongside
mathematical fluency.

• In the new Guide there will be even greater expectations of
students’ fluency with their calculator so we have included
plenty of screenshots and questions aimed at raising
awareness and developing confidence in these skills within
the contexts where they are likely to occur. These are clearly
signposted.

Changes to the apporaches to 
the teaching and learning of 
Mathematics: 

•  A move to conceptual
understanding.

•  Mathematical inquiry,
modelling and proof.

Use of technology
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Title ISBN Price Pub date

Mathematics for the IB Diploma: Analysis and approaches SL

Student Book 9781510462359 £42 August 2019

Student eTextbook 9781510461895 1 year: £28, 2 year: £42 September 2019

Whiteboard eTextbook 9781510461901 £175 – subscription lasts the life of the Guide August 2019

Mathematics for the IB Diploma: Analysis and approaches HL

Student Book 9781510462366 £42 October 2019

Student eTextbook 9781510461857 1 year: £28, 2 year: £42 November 2019

Whiteboard eTextbook 9781510461864 £175 – subscription lasts the life of the Guide October 2019

SL & HL Teaching & Learning Resources 9781510461918 £350  – subscription lasts the life of the Guide July 2019

Mathematics for the IB Diploma: Applications and interpretation SL

Student Book 9781510462380 £42 August 2019

Student eTextbook 9781510461994 1 year: £28, 2 year: £42 September 2019

Whiteboard eTextbook 9781510462007 £175 – subscription lasts the life of the Guide August 2019

Mathematics for the IB Diploma: Applications and interpretation HL

Student Book 9781510462373 £42 October 2019

Student eTextbook 9781510461956 1 year: £28, 2 year: £42 November 2019

Whiteboard eTextbook 9781510461963 £175 – subscription lasts the life of the Guide October 2019

SL and HL Teaching & Learning Resources 9781510462014 £350  – subscription lasts the life of the Guide July 2019

Dynamic learning packages (include Teaching & Learning resources and Whiteboard eTextbooks)

Analysis and approaches SL and HL 9781510461925 £550 – subscription lasts the life of the Guide

Applications and interpretation SL and HL 9781510462021 £550 – subscription lasts the life of the Guide

Analysis and approaches SL and HL and Applications 
and interpretation SL and HL

9781510468474 £1000 – subscription lasts the life of the Guide

Analysis and 
approaches 
Enable students 
to construct, 
communicate and 
justify correct 
mathematical 
arguments with a 
range of activities 
and examples of  
mathematics in the 
real world.

Applications and 
interpretation 
Enable students 
to construct 
mathematical 
models by 
exploring 
challenging 
problems and the 
use of technology. 

Teaching and Learning Resources 
Enhance your lessons with digital resources including 
concept-based teaching notes and guidance, activity sheets, 
worked solutions and extension activities.
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Mathematics for the IB Diploma
Key features of our Mathematics coursebooks

�Syllabus-matched structure

Our coursebooks follow the new 2019 IB 
Mathematics Guide, using headings taken directly 
from the syllabus, giving you the confidence that 
there is full specification coverage. 

�Confidence drilling and preparing students for assessment

Lots and lots of drill questions clearly linked to worked examples with a gradual increase in 
difficulty and our unique a/b “Try one, get it wrong; second time, you’ll be fine” format which 
encourages students to be risk-takers, while building mastery.

�Plenty of exercises and questions

Prepare your students for assessment with plenty of exercises. Our colour-coded questions 
highlight the level of difficulty and the different types of questions. 

Colour-coded problems ensure that students can focus their efforts in the zone of proximal 
development (ZPD), the difference between what a learner can do without help and what he 
or she can achieve with guidance and encouragement.

�Flexible usage

The core elements of the course common to both paths are clearly identified, making it 
easy for teachers to teach joint classes or give students the option of choosing their route 
later in the year.

Conveying the message that mathematics is 
not just about repeating standard methods, 
all exercises have a section of problem-solving 
questions which mirror what students can 
expect in assessment. 

The big difference between problem-solving 
questions and drill questions is the requirement 
at some level to make a Polya-esque plan. For 
green questions this might be one step, whilst 
black questions will require multi-step creative 
thinking alongside technical fluency, possibly 
anticipating some conceptual hurdles along 
the way.  

�Embedding conceptual understanding

Rather than being mentioned in passing or separately from the main 
content, key concepts are embedded throughout and highlighted at 
various junctures at which they will be meaningful to students.

�Use of technology

In the new Guide there will be even greater 
expectations of students’ fluency with their 
calculator so we have included plenty of 
screenshots and questions aimed at raising 
awareness and developing confidence in 
these skills within the contexts where they 
are likely to occur. 

9  Core: Differentiation26

KEY CONCEPT: RELATIONSHIPS AND REPRESENTATION

There are lots of relationships going on when we are doing calculus:
n	 the x -coordinate of the curve and the y -coordinate of a point on the curve.
n	 the x -coordinate of the tangent and the y -coordinate of a point on the tangent.
n	 the x -coordinate of the curve and the value of the derivative at that point.
n	 the relationship between the graph of the curve the graph of the derivative.

It is very easy to use the same letters to represent different things and get very confused. 
Make sure when you write down an expression you know exactly what all your x s and  
y s represent. 

You might have to interpret given information about the tangent and use it to find 
an unknown.

WORKED EXAMPLE 9.19

The tangent at a point on the curve y x 42= +  passes through (0, 0). 

Find the possible coordinates of the point.

You need to find the equation of 
the tangent at the unknown point.

Let the point have  
coordinates p q( , ).

As the point lies on the curve,  
(p, q) must satisfy y x 42= + .

Then q p 4.2= +

The gradient of the tangent 

is given by y
x

d
d

 with x p= .

=y
x

xd
d

2  

When x p= ,

=y
x

pd
d

2

m x2 .∴ =

Write down the equation 
of the tangent.

Equation of the tangent is:
y q p x p2 ( )− = −

y p p x p4 2 .2( ) ( )− + = −

The tangent passes through 
the origin, so set x 0=  and 

y 0=  in the equation.

Since the tangent passes through (0, 0):
p p p
p p

p

0 4 2 0
4 2

4

2

2 2

2

( ) ( )− + = −
− − = −

=

p p p0 4  2 02( ) ( )− + = −
p p4 22− − = −

p 42 =
Hence, p 2  or 2.= −

Now use pq 12= +  to find the 
corresponding values of q.

When p 2= , q 8.=
When p 2= − , q 8.=
So, the coordinates are 2, 8( ) or 2, 8( )− .
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 30  Use technology to find the equation of the tangent to the curve  y x x 1= +  at x 3.=

 31  Use technology to find the equation of the normal to the curve y
x

1
4

=
+

 at x 2.= −
 32  Find the equation of the normal to the curve y x ex2=  at x 0= .
 33  Find the coordinates of the point at which the normal to the curve y x2=  at x 1=  meets the curve again.

 34  Find the coordinates of the point at which the normal to the curve y
x
1=  at x 2=  meets the curve again.

 35  Find the equation of the tangent to the curve y x2=  which is parallel to y x2 10.+ =
 36  Find the equation of the normal to the curve y x x22= +  which is parallel to y x

4
.=

 37  Find the equations of the normals to the curve y x3=  which are perpendicular to the line y x3 5.= +
 38  Find the coordinates of the points at which the tangent to the curve y x x3= −  is parallel to y x11 .=
 39  Find all points on the curve y x x4 12= + +  where the gradient of the tangent equals the y-coordinate.

 40  The tangent at point P on the curve y
x
1=  passes through 4, 0( ). Find the coordinates of P.

 41  The tangent at point P on the curve y
x
4=  passes through 1, 3( ). Find the possible x-coordinates of P.

 42  Find the coordinates of the point on the curve y x2=  for which the tangent passes through the point (2, 3).

 43  A tangent is drawn on the graph y
x
1=  at the point where x a a ( 0)= > . The tangent intersects the y -axis  

at p  and the x -axis at Q. If O is the origin, show that the area of the triangle OPQ is independent of a .

 44  The point P on the curve y a
x

=  has x-coordinate 2. The normal to the curve at P is parallel to x y5 10 0− + = . 
  Find the constant a.
 45  Show that the tangent to the curve y x x 13= + +  at the point with x -coordinate k  meets the curve again at  

a point with x -coordinate k2− .

Checklist
n The gradient of a curve at a point is the gradient of the tangent to the curve at that point.

n The gradient of a tangent at a point is the limit of the gradient of smaller and smaller chords from that point.

n If when x  increases f(x) increases (so that xf '( ) 0> ), the function is increasing.

n If when x  increases f(x) decreases (so that xf '( ) 0< ), the function is decreasing. 

n	 If x axf ( ) n= , where a  is a real constant and n ∈ , then x anxf '( ) .n 1= −

n If x ax bxf ( ) n m= + + … , where a  and b are real constants and ∈n m, , then

 x anx bmxf '( ) n m1 1= + + …− −

n The equation of the tangent to the curve y xf( )=  at the point where x a=  is given by
 y y m x x ,1 1( )− = −  where:

 m f '(a)=
 x a1 =
 y f(a)1 =

n The equation of the normal to the curve y xf( )=  at the point where x a=  is given by
 y y m x x ,1 1( )− = −  where:

 m 1
f '(a)

= −

 x a1 =
 y af ( )1 =
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WORKED EXAMPLE 9.22

Find the x -coordinate of the point on the graph of xex  with gradient 2.

This is not a function you know how 
to differentiate, so you need to get the 
calculator to sketch y xf '( )= . You also 

need to add the line y 2=  and find where 
these two graphs intersect. For working, 

you should make a copy of the sketch. 

x

y

1

1

2

2

(0.375, 2)

We can read off the graph the 
x-coordinate which has xf '( ) 2.=

So, the gradient is 2 when x 0.375.≈

Exercise 9D
For Questions 1 and 2 use the method demonstrated in Worked Example 9.16 to find the derivative at the given point.

 1 a If =y x4 2 , find y
x

d
d

 when x 2= . b If y x x73= − , find y
x

d
d

 when x 3= .

 2 a If A h5 2 1= − − , find Ad
dh

 when h  = 4. b If 3 2φ θ θ= − − , find d
d

φ
θ

 when 0.5θ = .

For Questions 3 and 4 use the method demonstrated in Worked Example 9.16 to find the gradient of the tangent to the 
curve at the given point.
 3 a The curve y x 4=  at the point where x 2= . b The curve y x x 3 2= +  at the point where x 5= − .

 4 a The curve y x
x
12= +  at the point where x 3

2
= . b The curve y x

x
42= −  at the point where x 0.2= .

For Questions 5 and 6 find and evaluate an appropriate derivative.
 5 a How quickly does =f 4T3 change as T  changes 

when T 3= ?
b How quickly does g y2 3=  change as y  changes 

when y 1= ?

 6 a What is the rate of increase of W  with respect to 
q  when q  is 3−  if W q4 2= − ?

b What is the rate of change of M  with respect to c  

when c 4=  if M
c
3 5= + ?

For Questions 7 to 9, use the method demonstrated in Worked Example 9.17 to find the value(s) of x  at which the curve 
has the given gradient.
 7 a gradient 6 on the graph of y x x24= + b gradient 36  on the graph of y x3 3=

 8 a gradient 2.25 on the graph of = − −y x x5 1 b gradient 27−  on the graph of y x
x

5 8= +

 9 a gradient 4−  on the graph of y x x x6 53 2= + + b gradient 1.5−  on the graph of y x x3 23= − + .
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 25  For the graphs below put them into pairs of a function and its derivative.
 a 

x

y

 d 

x

y
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x

y
 e 
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y
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x

y
 c 

x

y

TOOLKIT: Problem solving
The points where the gradient of a function is zero are called stationary points. 
Investigate, for different types of function, the relationship between the number of 
stationary points on y xf( )=  and the number of stationary points on y xf '( )= .

3

42

924

∞

π

9C Finding an expression for the derivative
You saw in the previous two sections that the derivative of a function is also a function, 
and that we could sketch it from the original function. In this section we shall look at 
how to find an expression for the derivative of some types of function.
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The final mixed exercise in each chapter focuses 
on these exam-style questions, including past 
paper questions. There will be examples of both 
short-response and long-response questions in 
this section. Other questions are often designed 
to mimic typical past paper questions. 

More exercises are provided in the form of 
review exercises midway through and at the 
end of the coursebook to check understanding.

�Toolkit

Build mathematical thinking with our ‘Toolkit’ and mathematical exploration chapter, along with 
our new toolkit feature of questions, investigations and activities interspersed in the chapters to 
help develop thinking skills.  

 
2 paths 
offered: 

• Analysis and 
Approaches 

• Applications and 
interpretation 

 
Concept-based 

approach offered 
in our Teaching & 

Learning Resources, 
see page 5.
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