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ABOUT THIS BOOK

This book is written for students following the Pearson Edexcel International GCSE (9-1) Further Pure Maths
specification and covers both years of the course. The specification and sample assessment materials
for Further Pure Maths can be found on the Pearson Qualifications website.

In each chapter, there are concise explanations and worked examples, plus numerous exercises that
will help you build up confidence.

There are also exam practice questions and a chapter summary to help with exam preparation.
Answers to all exercises are included at the back of the book as well as a glossary of Maths-specific
terminology.

THE QUADRATIC FUNCTION CHAPTER 2 Qi i

2 THE QUADRATIC FUNCTIO

Points of Interest The path followed by a bottlenose dolphin
put the maths you jumping out of the water is called a parabola.
are about to learn A parabola is a visual realisation of the

in a real-world guadratic function y = — a2 + k. Using this
context. formw.4, scientists can calculate the height
of a dolphin’s jump (on the y-axis) and the
distance travelled (on the x-axis).

There is no scientific agreement about why
dolphins jump. Some scientists believe it is
because they are trying to conserve energy,
some believe it is to help them find food, and
others believe they do it just for fun.

The parabola is a beautiful and elegant
shape, commonly seen in nature. It is also
seen in many man-made structures such as
bridges and buildings.

LEARNING OBJECTIVES

* Understand and use the discriminant to identify whether
Learning Objectives eate ots are (i) equal and real, (i) unequal and real or
show what you = Coi Jlete the sguare and use this to solve quadratic not real

will learn in each equations » Understand the roots @ and # and know how to use them

chapter. Solve quadratic equations using the quadratic formula

STARTER ACTIVITIES

1 P Factorise
a 6x%+09x b 2b% + 8h © 9gm? - 27m
d 9xy® + 36x% e 24x — B4x?

2 » Factorise
a ¥*+9r+18 b x2-7x+12 e x*=2¢-3

d x?+15x + 36 e x2+ 12¢ + 27

3 » Factorise HINT 2
a 1*-9 b x2—25 All the parts in guestion 3 are
examples of the difference of two
c 9x°-18 d 25x° - 18 squares.

Hint boxes give
you tips and
reminders.




ABOUT THIS BOOK Rl

Examples provide a clear,
instructional framework.
The blue highlighted text

gives further explanation of

the method.

Language is graded for speakers of English
as an additional language (EAL), with
advanced Maths-specific terminology
highlighted and defined in the glossary at
the back of the book.

Key Points boxes summarise
the essentials.

1 4E QUADRATIC FUNCTION

h EUl  CHAPTER 2

a 2rf -ar S =0
a=2b=Yc=5
b~ e
-3 -ax2k5=-31
Therstoes ther ie na mal mets.

b at-r-1=0
a=db=-1c4-1
b — e = (1)

=0 Usa the quadatic femula 1 Tind soltions.
T = OTER 043

e ar-12x+9=0
M=d b= =12 e=9
(12 -dxdxg=0
Therefore the rools ae real and equsl,
1-12) a

Ty dEe

Caleulate the discriminant.

Wihe the discriminant is D you can atways factorise.
Inthis ca58 457 ~ 125 + 9 = 26~ 37 = 0

EETI e ecuston ket - 2r— 8 = 0 has wgdageal rocks.
Wit £ you e sbout the ks o the corstant £7

na ¥ou know that # — dee st be greater

than zerc.

¥ou substitute @ = & b = —2 and ¢ = —8 Into tha inequallty b° — Sa¢ = 0, piving
-2 ~4xkx-8=0

4+3k=0

k>

i g

k>

EESTD 1 » Usethe ciscriinent o determine whether thess equations fave o root, fwa rocks or
ne mats.
a P-2r+1e0 #--20 € 2F-3-4=0

AEAsOa
d 2t -ar+6=0 2 -4r+2=0 f aE-Tr+3=0
g -fr+8=0

J B2+ =0

Txl - 14ar + 67 =0
Sel x4 B =0

[}
.
[} | M6r-2xsa=0
[

JHE DUADRATIC FUNCTION CHAPTER 2

n

@ # The eouation prf — 2r - 7 70 s two real oots.
What can you decice aboft the vake of p?

3 The sguation ix? +
Find the vatua af m

= 0 st ecual moots.

UNDERSTAND T'iE ROOTS a AND § AND HOW TO USE THEM

or the equation ax® + bx + ¢ = 0
+ Th sum of rocts, & + = 2
+ The product of the foces, of = &

m 1 b The roats af the equation 32 + £ — B = Darm g and 1.
a Find an expression for o + § and an expreszion for af.

b Hence find an o+ and L

& Find & guadatic equation with reets o and &,

W 4r=-6=0 Divike the aquation by 3 to abtain an

Pege-2-0 equation whans the costiciant of  is 1.

Therefers s of the rootsa + B = — 1 The sum ot mots o + f = —0

Mate: Sometimes you will need to manipulate the
Expreasions 10 help you sobve ha questions.
Product of the roals aff = -2 The peocuct af the ats aff = &
b @+ F a7+ 2ol + 5
Therefore a® + 57 = ja + BF - 208
Sunstuting the results from par a, gives.
-3
¥+ -|-c) -2
at+pee|-1)

-1
El

0% 4 [ =l = 2 = 4

h BNl CHAPTER 2 EXAM PRACTICE

EXAM PRACTICE: CHAPTER 2

R fe-o-3e -0 -2

a ion )=, wilh intiger coficents
which has: a
| roots % and
Hroots 20 + danda = 27 El
b Sohve fix) = O using completing the souare. 2]
BER} 7= rocts of  quadralic equation & 8nd T whers o + =3 and 0 = 3.
Find & Quadralic equation. with iIeger coSMNCIRntS, wikch haS ot « and 4 3]

n Grenthat o« 5= Tand ol + # = 25
@ Show that o = 12
b Hence, or olherwise, lom & quadratic equaton with the integer coeflicents,
which has roats « and 4. '
o Fumawm:mm.mmng.mdmlsmmm:;zm'".

W e equation & + < 3+ [3 < 20 = O, whera 0 is 8 conatant, nas two ditingt
real rpots.

=

@ Show that p satisfes p? + 2p — 3> 0
b Find me possible values of o
D » Showthatx® + G + 11 can be written as ir + @ + b.
B Fing e value of the discrminant.
B Focicrse compintely
a SrfeiEred
b 3 -Tr+d

B Sotve these equations by completing 1he squan.
s pPedpe2-0
b 3+ 13- 10=0
I Sobve these ecustions by using the guadatic formuls.
s S +d-1=0
bRy oS-

HE EE E=

BE

d4x— 8- 1% = b —ir + af where o and b e regers.
a Find e value of @ and b
b Calculste the discriminant.

4 1
HE soms-t= s

EEE

CHAPTER SUMMARY CHAPTER 2 JEX] i

CHAPTER SUMMARY: CHAPTER 2

B xf 7 = e — e + ) s known as the ciffemnce of teo squares.
B Ouadmtic aquations can be saked by
B factorsation
: e
B completing the sgusre: 1 + b = |:n-2] "::J
] mmwmnm:x-%
W The hscrieinant of 8 QuAKkETic Exfressian is 07 — dar
B i and § are the mats of the equation ax® = bx = ¢ = Dthen
masp--t
LR

/

Exam Practice tests cover the
whole chapter and provide
quick, effective feedback on
your progress.

N\

Chapter Summaries
state the most important
points of each chapter.




ASSESSMENT OVERVIEW

The following tables give an overview of the assessment for the Edexcel International GCSE in Further Pure
Mathematics.

We recommend that you study this information closely to help ensure that you are fully prepared for this course and
know exactly what to expect in the assessment.

PAPER 1 PERCENTAGE m TIME AVAILABILITY

Written examination paper 2 hours January and June

Paper code 4PM1/01C examination series

Externally set and assessed by Edexcel SIfasseemen R Ry

PAPER 2 PERCENTAGE m TIME AVAILABILITY

Written examination paper 2 hours January and June
Paper code 4PM1/02 examination series

Externally set and assessed by Edexcel HisRessssnentiute =010

CONTENT SUMMARY

e Number
* Algebra and calculus
e Geometry and calculus

ASSESSMENT

¢ Each paper will consist of around 11 questions with varying mark allocations per questions, which will be stated on
the paper

e Each paper will contain questions from any part of the specification content, and the solution of any questions may
require knowledge of more than one section of the specification content

¢ A formulae sheet will be included in the written examinations

* A calculator may be used in the examinations

ASSESSMENT OBJECTIVES AND WEIGHTINGS

ASSESSMENT OBJECTIVE | DESCRIPTION % IN INTERNATIONAL GCSE

Demonstrate a confident knowledge of the techniques of pure 30%-40%

Lol mathematics required in the specification

AO2 Apply a knowledge of mathematics to the solutions of problems 20%-30%
for which an immediate method of solution is not available and
which may involve knowledge of more than one topic in the
specification

AO3 Write clear and accurate mathematical solutions 35%-50%



ASSESSMENT OVERVIEW

RELATIONSHIP OF ASSESSMENT OBJECTIVES TO UNITS

UNIT NUMBER ASSESSMENT OBJECTIVE

AO1 AO2 AO3
Paper 1 15%-20% 10%-15% 17.5%-25%
Paper 2 15%-20% 10%-15% 17.5%-25%
Total for International GCSE 30%-40% 20%-30% 35%-50%

ASSESSMENT SUMMARY

The Edexcel International GCSE in Further Pure Mathematics requires students to
demonstrate application and understanding of the following topics.

Number
e Use numerical skills in a purely mathematical way and in real-life situations.

Algebra and calculus

¢ Use algebra and calculus to set up and solve problems.

¢ Develop competence and confidence when manipulating mathematical expressions.
¢ Construct and use graphs in a range of situations.

Geometry and trigonometry

¢ Understand the properties of shapes, angles and transformations.
¢ Use vectors and rates of change to model situations.

¢ Use coordinate geometry.

¢ Use trigonometry.

Students will be expected to have a thorough knowledge of the content common to the
Pearson Edexcel International GCSE in Mathematics (Specification A) (Higher Tier) or
Pearson Edexcel International GCSE in Mathematics (Specification B).

Questions may be set which assumes knowledge of some topics covered in these specifications, however knowledge
of statistics and matrices will not be required.

Students will be expected to carry out arithmetic and algebraic manipulation, such as being able to change the subject
of a formula and evaluate numerically the value of any variable in a formula, given the values of the other variables.
The use and notation of set theory will be adopted where appropriate.

CALCULATORS

Students will be expected to have access to a suitable electronic calculator for all examination papers. The electronic
calculator should have these functions as a minimum:
+5 _5 X’ +! TT! x2! V"IE 1

R 2%, Inx, e*, sine, cosine and tangent and their inverses in degrees and decimals of a degree or
radians.

Prohibitions
Calculators with any of the following facilities are prohibited in all examinations:
databanks
retrieval of text or formulae
QWERTY keyboards
built-in symbolic algebra manipulations
symbolic differentiation or integration.
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FORMULAE SHEET

These formulae will be provided for you during the examination.

MENSURATION

Surface area of sphere = 4772
Curved surface area of cone = 7 X slant height

Volume of sphere = %wra

SERIES

Arithmetic series

Sumtonterms S, = g[2a + (n — 1)d]

Geometric series
a(l —rm
(1-r
a
1-r

Sumtonterms, S =

Sum to infinity, S_ = [r] <1

Binomial series

n(n—1)x2+m+n(n—1)...(n—r+ 1)

(1+x=1+nx+ ! =

CALCULUS

Quotient rule (differentiation)

d ( ) ) _ g — fx)g'®)
dx 9@

g(x)
TRIGONOMETRY

Cosine rule

In triangle ABC: a® = b* + ¢ — 2bccos A

x+.. forlx]<1,neQ

sin(A + B) = sinAcosB + cosAsinB sin(A — B) = sinAcosB — cosAsinB
cos(A + B) = cosAcosB — sinAsinB cos(A — B) = cosAcosB + sinAsinB

tanA + tanB tanA — tanB
ool el o i t e Py Rl e .
1 —tanAtanB An(=dy 1+ tanAtanB

LOGARITHMS

log, x
log, a

tan(A + B) =

log, x
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FORMULAE TO KNOW

The following are formulae that you are expected to know and remember during the examination.
These formulae will not be provided for you. Note that this list is not exhaustive.

LOGARITHMIC FUNCTIONS AND INDICES

log, xy = log_x + log, y
log * =log x — |
oguy og, x —log_ y

log, x* = klog, x

Iogu% = —log, x
log a =1
log,1=0

log, b = iog,a

QUADRATIC EQUATIONS

— [h2 —
ax? + bx + ¢ = 0 has roots given by x = b vl ~dac

2a
When the roots of ax? + bx + c =0are aand Bthen a + B = —g and a8 =
and the equation can be written ¥ — (a + B)x + a8 =0

SERIES

Arithmetic series: nthterm =l=a + (n — 1)d

2o

Geometric series: nth term =ar"’

COORDINATE GEOMETRY

The gradient of the line joining two points (x,, y.) and (x,, y,) is L

=20

The distance d between two points (x,, y,) and (x,, y,) is given by
d? = (x, —x,)* + (y, — ¥,)°
The coordinates of the point dividing the line joining (x,, ¥,) and (x,, y,) in the ratio m : n are
nx,—mx, ny, —my,
m+n ' m+n
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CALCULUS

Differentiation: function derivative
x" nx™!
sinax (1 COoSs ax
cosax —asinax
eﬂx aeﬂx
f(x)g(x) f'(x)g(x) + f(x)g’(x)
flg()) f(g(x))g'x
Integration: function derivative
X" 1 x4+ n# -1
n+1
sinax —%cosax +c
cosax %sinax +c
(ax 1 ax
e ¢ +c

AREA AND VOLUME

b
Area between a curve and the x-axis = [ydx, y = 0

jydx,y<0

d
Area between a curve and the y-axis = [xdy, x = 0

fd xdyl, x <0
Area between g(x) and f(x) = f |g(x) — f(x)|dx

i d
Volume of revolution = [ wy?dx or [ wx?dy

TRIGONOMETRY

Radian measure: length of arc = r0
area of sector =%r2 0

In a triangle ABC: e _b __¢

sinA sinB  sinC

cos2f + sin26 = 1

area of a triangle =%ab sinC









SURDS AND LOGARITHMIC FUNCTIONS CHAPTER 1 ] .

1 SURDS AND LOGARITHMIC FUNCTIONS

The Richter scale, which describes the energy
released by an earthquake, uses the base 10 logarithm
as its unit. An earthquake of magnitude 9 is 10 times
as powerful as one of magnitude 8, and 100000 times
as powerful as one of magnitude 4.

The devastating 2004 earthquake in the Indian Ocean
had a magnitude of 9. Thankfully, such events are
rare. The most common earthquakes, which occur
over 100 000 times a year, are magnitude 2 to 3, so
humans can hardly feel them.

LEARNING OBJECTIVES

Write a number exactly using surds Use graphs of functions to solve equations

Rationalise the denominator of a surd Rewrite expressions including powers using logarithms

instead
Be familiar with the functions a* and log, x and

Be familiar with functions including e* and similar Change the base of a logarithm
terms, and use them in graphs Solve equations of the form a* = b

STARTER ACTIVITIES
1 » Simplify
a ys xys b 2¢® x 4¢* © 3Kk2 X3k X3P
d (x2)* e (a)?+ad f 64x'y® + day?
2 » Simplify
a (md%: b 3p: X p3 c 28ci+ 7cs
d 6b: X 3b: e 27ps + 9ps f 5y8x 3y7
3 » Evaluate
a 162 b 125; c 872 d (-2
6)° y (g)‘%
" (7) & 9 e
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WRITE A NUMBER EXACTLY USING A SURD

A surd is a number that cannot be simplified to remove a square root (or a cube root, fourth root
etc). Surds are irrational numbers.

NUMBER DECIMAL IS IT A SURD?
HINT
An irrational V1 1 No
number is a —
. V2 1.414213... Yes
cannot be /4 2 No
expressed as T
a fraction, for \'IIZ 0.5 No
example . =
(2 0.816496... Yes
You can manipulate surds using these rules:
V% = \;"E X v@
@_va
b /b
A5 /20 o
SKILLS a V12 b 5 c 5/6 —2V24 + 294
CRITICAL
THINKING _
a vi2
— \.-'4 X 3
— VA X3 Use the rule Vab = Va X Vb
=2/3 =2
/20 _
b =5 V20 = V4 X V5
.'r—
_ V4 X5 Ji =
2
_2x4y5
2
= ‘.rg

c 5/6 —2/24 + /294

_ 5/6 — 2/6VF + /6/40 /6 is a common factor

= /6(5 — 24 + /49) Work out the square roots 4 and v49
=/6(-2x2+7) 5-4+7=8

8/6
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1 » Simplify without using a calculator

m a \f'ﬁ b v‘% Cc \f"ﬁ
CRITICAL d /128 e /132 f /8625
THINKING
2 p Simplify without using a calculator
a \fﬁ b v135 p. \fﬁ
2 2 8
d ! Y=
4 %
3 P Simplify without using a calculator
a 6/3-2/3 b 7/3 — /12 + /48 c V112 + 2/172 — /63
d 6/48 — 3/12 + 2/27 e 3/578 — V162 + 4/32 f 2/5x3/5
g 67 X 4T h 4/8 x 6\;"@
4 p Simplify without using a calculator
a 64— /12) b 96 — 3/29) c 401 +v3)+ 303 + 2/3)

d 3(»-"'5 — \-’7) — 5(\-'@ + »7) e (4 + \3'5)(4 — \,-“}5)
f (2/7 - /BIV7 — 2/86) g (/8 +5)v8 — V5)

5 P Agardenis /30 mlong and /8 m wide.
The garden is covered in grass except for
a small rectangular pond which is V2 m
long and 6 m wide.

Express the area of the pond as a
percentage of the area of the garden.

6 » Find the value of 2p2-3pgwhenp = V2 + 3and g = V2 -2

. RATIONALISE THE DENOMINATOR OF A SURD

In the Rationalising the denominator of a surd means removing a root from the denominator of a fraction.
denominator, the You will usually need to rationalise the denominator when you are asked to simplify it.

multiplication
gives the .—

difference of two e For fractions in the form \'%’ multiply the numerator and denominator by va
squares, with the

The rules for rationalising the denominator of a surd are:

result a® — b%, * For fractions in the form —, multiply the numerator and denominator by a — Vb
which means the a+
surd disappears. e For fractions in the form multiply the numerator and denominator by a + b

1

a—v
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EXAMPLE 2

EXERCISE 2

SKILLS

EXECUTIVE
FUNCTION

Rationalise the denominator of

lI.f_ Iy
a 1 b 1 i VB + VE
V3 3+/2 VB — /2
1
a i
V3
1x/3 .
o AR Multiply the top and bottom by 3
3 x3 ply p Y
g % BxB=3"=3
e
3+V2
_ 1xX@-42)
T B+2)6-2) Multiply the top and bottom by 3 — v2
D
_ 3 \2_ By ls
9-3/2+3/2-2
3-42
Si=a— 9-2=7,-3/2+3/2=0
c v’rg + v@
V5 — V2
5 + V2)(/5 + v2)
== — Multiply the top and bottom by v5 + 2
5 — V2)(/5 + v2) BREISSR y
5+ /5/2 +/2/5 +2
= : ‘5 — ; (i V5V2 — Y25 = 0 in the denominator
7+ 2/10
ol /52 = (10
1 » Rationalise
1 1 2 /6
a — b — c — d —
V3 V7 V3 V3
. 12 . 35 ) 9012 n
V3 V3 218 2 -3
2 P Rationalise
_6 p 2178 e 2-13
V3 + V6 2-4y3 V2 +43
d 4/2 — 23 e@+2\f§ p V7 + V3
V2 +3 VB — 2 V7 — V3
" VT +2/5 h 2/5 —3/7 j 2+ V10
Vi1 + 3/5 5/6 + 4/2 V2 +5
§ 22 K _a-b
avb — bva avb — bva




SURDS AND LOGARITHMIC FUNCTIONS CHAPTER 1 B/ .

BE FAMILIAR WITH THE FUNCTIONS a~ AND log, x AND RECOGNISE THE

SHAPES OF THEIR GRAPHS

You need to be familiar with functions in the form y = a* where ¢ = 0

Look at a table of values for y = 2*

& -3 -2 -1 0 1 2 3
1 1 1
= — —= 1 2 4 8
Y1 8 | 3| 2
Note: 20 = 1 In fact a® is always equal to 1 if @ is positive and

2-3 =

o=

% a negative index turns the number into its reciprocal

The graph of y = 2* looks like this:

=Y

-3 -2 -1 L2 1 2 3

Note: the x-axis is an asymptote to the curve.

Other graphs of the type y = a* have similar shapes, always passing through (0, 1).

m a On the same axes, sketch the graphs of y = 3%, y = 2*and y = 1.5*

m b On another set of axes, sketch the graphs of y = (%) andy = 2*
ANALYSIS

a Forall three graphs, y = 1 whenx =0

When x > 0, 3* > 2% > 152 al =1

When x < 0, 3* < 2% < 1.5* Work out the relative
positions of the graphs
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b L=2

P | =

SO,y = (%) is the sameas y = 2~ 1) = 2 (@™ = am

XL

Therefore the graph of y = (%) is a reflection in the y-axis of the graph of y = 2%

NN RERY

m If you compare the graphs of y = 2* and y = log, x you see the following relationship:

y;\ = ox
84 y ?h ?1
al 6- 6-
6+ 5 5+
54 44 4
4 34 y = logsx 3
5 2 2-
2- o A
B0l A 2345877 3249
5210 13 57 15 118

L4 -3

m On the same set of axes sketch the graphs y = log,x and y = logs x
y= log,x

y= Iogsx

Note:

For both graphs y = 0 when x = 1, since log,1 = 0 for every value of a.
log;2 = 1 so y = log,x passes through (2, 1)

and logs5 = 1 so iy = logsx passes through (5, 1)

1 » On the same set of axes sketch the graphs of
SKILLS a y=5 Wy =7 ° y=(§)

ANALYSIS
REASONING
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2 P Onthe same set of axes sketch the graphs of
a y=logsx b y=log;x

¢ Write down the coordinates of the point of intersection of these two graphs.

3 P Onthe same set of axes sketch the graphs of

a y=3% b y=logsx

4 P Onthe same set of axes sketch the graphs of

a y = logsx b y=logsx ¢ y=logysx d y = logpzsx

BE FAMILIAR WITH EXPRESSIONS OF THE TYPE e* AND USE THEM IN GRAPHS

Consider this example: Zainab opens an
account with $1.00. The account pays 100%
interest per year. If the interest is credited
once, at the end of the year, her account

will contain $2.00. How much will it contain
after a year if the interest is calculated and
credited more frequently? Let us investigate
this more thoroughly.

HOW OFTEN INTEREST IS

CREDITED INTO THE ACCOUNT VALUE OF ACCOUNT AFTER 1 YEAR (S)

Yearly (1 + %] =2
1 2
Semi-annually (1 + 5] =2.25
1 4
Quarterly (1 + Z) — 2.441406...
1 12
Monthly (1 + E) — 2.61303529...
1 62
Weekly (1 + E) — 2.69259695...
1 365
Daily (1 + ﬁ] — 2.71456748...
1 8760
Hourly (1 + ﬁ] — 2.71812660...
1 525600
Every minute (1 + oo 600] = 2.7182154...
1 31536000
Every second ( 1+ m} = 2.71828247...




. 0N CHAPTER 1 SURDS AND LOGARITHMIC FUNCTIONS

The amount in her account gets bigger and big-
ger the more often the interest is compounded,
but the rate of growth slows. As the number

of compounds increases, the calculated value
appears to be approaching a fixed value. This
value gets closer and closer to a fixed value of
2.71828247254....... This number is called ‘e’.

The number e is called a natural exponential
because it arises naturally in mathematics and
has numerous real life applications.

y 3
m Draw the graphs of e* and e 50- i
401
E x | 2| 1|0 | 1] 2]3]4
301

?Nnrﬂélgpségmnon er |0.14 | 0.37 1 2.7 | 1.4 20 55 20

=y

3-2-10° 1 2 3 4

e* | 55 | 20 | 74 | 2.7 1 0.37 | 0.14

=y

T3 2 400 1 2 3 4

m Draw the graphs of these exponential functions.
a y=e>
b y=10e~

c y=3+4ex

'L

50 y= e
al x | -2 1 0 1 2 ;'g
ez | 002 | 041 1 74 55
204
10-
s %
b | =« 2 =3 0 1 2
106 | 73 27 10 3.7 14
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/LY
40

c x -2 -1 0 1 2 30+

3 + 4es’ 4.5 5.4 7 8.9 134 207

10+
| Iy

210 1 2 3 4%

Y= 3 + de¥

On pages 7-9 you saw the connection between i = log,x and and y = a*. The function i = log.x
is particularly important in mathematics and so it has a special notation:

log.x =lnx

Your calculator should have a special button for evaluating In x.

EXAMPLE 8 Solve these equations.

a et=3 b Inx=4

a Whene*=3 b Whenlhx =4
x=In3 xr=et

As you can see, the inverse of e¥ is Inx (and vice versa)

m Sketch these graphs on the same set of axes.

a y=Inx b y=In3—x) c y=3+In(2x)
e g y=3+In(x)
4
3
y=In@—x) 2 y=Inx
—'2—'_110 1 2\3 4%
Lo

1 P Sketch these graphs.
m a y=e*+1 b y=4e 2 c y=2e*-3

ANALYSIS d y=6+10" e y=100e*+ 10
REASONING

2 » Sketch these graphs, stating any asymptotes and intersections with the axes.
a y=Inx+1) b y=2Inx c y=In(2x)
d y=In{4 —2) e y=4+In(x + 2)
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CHAPTER 1

HINT

Make the

LHS =ex -2
i.e. the equation
of the graph.

To do this, you
need to subtract
2 from 8 and
draw the line

y = 6 (as shown
in the diagram).

HINT

Make the LHS
equal to the
given equation
e et — 2
Draw the line
y=5-2x (as
shown in the
diagram) on
your graph and
find points of
intersection.

SURDS AND LOGARITHMIC FUNCTIONS

BE ABLE TO USE GRAPHS OF FUNCTIONS TO SOLVE EQUATIONS

Complete the table of values for: y=e"-2
Giving your answers to two decimal places where appropriate.

Draw the graph of y = e:* — 2for0<x <5

Use your graph to estimate, to 2 significant figures, the solution of the equation e>* = 8
Show your method clearly.

By drawing a suitable line on your graph, estimate to 2 significant figures the solution to the
equation x = 2 In(7 — 2x)

x -1 0 1 2 3 4 5
-1.39 =1 —0.35 0.72 2.48 5.39 10.18

\Y .
S

-
A

e’ =8
e —2=8-2

e =6
So the solution is the intersection of the curve y = es*and y = 6
x =~ 4.15 (In the exam you will be allowed a range of values.)

x=2In(7 — 2x)

x

Lz -2

5 n( x)

e =7 - 2x
er—2=7-2x—2

e =5-2¢

So, the solution is the intersection of the curve and y = ez* and the line y=5—-2x,x~=21

Complete the table below of values of y = 2 + In x, giving your values of y to decimal places.

x 0.1 0.5 1 15 2 3 4
y -0.3 1.31 2.41 2.69 3.10




