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CHAPTER

STUDYING
FOR SUCGCESS

Before you start studying for your QCE Mathematical Methods exams,
it’s important to set yourself up for success. That’s exactly what this
chapter is designed to do, so thanks for stopping by!

As soon as it’s time to start studying for the external assessment,
we recommend that you work through this whole chapter before doing
anything else!

You might do this at the start of the school year or at the start of your
exam study period, but whatever you do, don’t skip this chapter; it contains
a bunch of really important information and tips that might just give you
the edge you’re looking for.

YOUR THIRST FOR
KNOWLEDGE 15 CRYSTAL
CLEAR! COMPLETE THIS
CHAPTER TO SCORE YOUR
FIRST KNOWLEDGE CRYSTAL!
GOOD LUCK!

MNo-bartofthib publicati manb ducod.st. dein.arotri L £ et

tod-in-anvform-orby.anu




_ QCE Mathematical Methods Units 3 & 4

OVERVIEW OF QCE MATHEMATICAL
METHODS UNITS 3 & 4

In this section, we will:

« provide a brief overview of how the QCE Mathematical Methods
Units 3 & 4 course is structured

+ list all of the concepts and topics that you will need to learn and
understand

* explain how you will be assessed.

Study tip
The QCE Mathematical Methods General Senior Syllabus
expected to learn and also provides important informati

ts out all of the information you are
n how you will be assessed.

1.1.1 In this chapter; we have summarised all of the k n relating to external
Resource: assessment you need to know, but the QCAA may syllabus from time to time, so it's
Mathematical Methods important that you make sure you are using the most ¢ !

of the Mathematical Methods
before you sit your external
on your obook assess!

Make sure you visit the QCAA websit d downloa
General Senior Syllabus and read the key in tion cal
assessment. To save you time, we've m in

UNDERSTANBING WHE QCE MATHEMATICAL
METHODS'GMNS 3 & 4 COURSE STRUCTURE

The Mathematical Methods General Senior Syllabus is the most
important document supporting the QCE Mathematical Methods course.
It sets out all the content — known as subject matter — that you will be
expected to learn and provides important information about how you will
be assessed.

QCE Mathematical Methods is a course of study consisting of four
units (i.e. Units 1 & 2 and Units 3 & 4) taught over 2 years, but in this
revision and exam guide, we will only be focusing on information relating
to Units 3 & 4 of the course. The topics you will be learning about in
Units 3 & 4 are summarised in Table 1.

General Senior
syllabus

Study tip

The notional hours shown inTable | are provided by the QCAA to help teachers with their
planning and give them an estimate of how long to spend teaching the subject matter in each
topic.

Notional hours can be a handy way to help you to structure and allocate your revision and
preparation time for the external assessment because — as a general rule — there are likely to be
more questions on subject matter with higher notional hours.

OXFORD UNIVERSITY PRESS
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CHAPTER

REVISION

In this chapter, we provide a clear, concise summary of all examinable
content from QCE Mathematical Methods Units 3 & 4. Everything has been
organised by unit, topic and sub-topic in the General Senior Syllabus to help
you focus your time and attention where itis needed most.

The revision notes are not designed to replace your teacher or your
textbook. Instead, they have been designed to help you gauge your level of
understanding and confidence of the subject matter before the exam. You can
use them to identify those topics you know inside out and those that still require
some extra attention.

The revision notes are also supported by a bunch of handy features, tips
and icons designed to help you get the very best result on the day.

WE'RE ON THE SEARCH FOR
YOUR SECOND KNOWLEDGE
CRYSTAL. DON'T DOUBT
YOURSELF, OF QUARTZ
YOU CAN DO IT!

Nopartof-thic oublicati manb ducod.st. dein.arotri L £ et ittodin.anw form-or-breanis




_ QCE Mathematical Methods Units 3 & 4

UNIT 3 TOPIC 1-
THE LOGARITHMIC FUNCTION 2

LOGARITHMIC LAWS AND LOGARITHMIC
awesis FUNGTIONS

on pages 98-107

SUBJECT MATTER

By the end of this topic, you should be able to:
+ establish and use logarithmic laws and definitions

+ interpret and use logarithmic scales s
the Richter scale for earthquake
pH in chemistry

as decibels in acoustics,
, octaves in music,

+ recognise the qualitative fea aph of log () (@ > 1),
including asymptotes,
y=log (x+0o

+ solve equations i garithmic functions with and without

technology

dified from Mathematical Methods General Senior Syllabus 2019 v1.2,
© State of Queensland (QCAA) 2019, licensed under CC BY 4.0

BACK T0 BASICS

Logarithmic functions are the inverses of exponential functions:
a* = bis equivalent to x = log_(b)

The index laws

c a*xa¥=a"w

coat+a’=a"?

o @n"=am

() -

OXFORD UNIVERSITY PRESS




Chapter 2 | Revision OXFORD StUbY Buddy

KEY CONCEPT
APPLYING LOGARITHMIC LAWS

Use the logarithmic laws to simplify logarithmic expressions and
find the exact solution to indicial and logarithmic equations.

Study tip ¢ log, (0 + loga(y) = IOga(xy) ¢ log (1) =0
Remember that you _ x _

can only apply Laws ‘ IOgd(x) - IOga(y) = IOga(y) ‘ IOga(a) =1

I'and 2 to add and log, ()
subtract logarithmic © log (x™ = nlog (x) © log (x) = —2
functions if they ! ¢ ! IOgb(a)

have the same base.

WORKED EXAMPLEZ)&

SIMPLIFYING USING LOGARITHMIC LAWS

Simplify: S1mp ity requlres you to use algebra
a) log,(144) — 2log,(6) to manipulate the expressions into a
[1 mark] simpler form
b) log,27) * The presence of the logarithmic
log (243) function in these expressions indicates

[2 marks]

\ Yy Jf

a) log,(144) — 2log,(6) =log,(144) —log,(6*) a) This is a difference of two logarithms with

that logarithmic laws are required to
perform the simplification

=log,(144) —log,(36) the same base, so use Law 2 to combine
144 the two logarithms into a single fraction.
Ing( 36 ) Before you can apply Law 2, move the
=log,(4) coefficient of log,(6) into the argument
= log,(2?) using Law 3.

Finally, express the argument in index

= 2log,(2) form to eliminate the logarithm (Law 5)
=2 for the answer mark.
log (27) log, (3°) [1 mark]
) log (243) = Tog (3% b) Recognise that both 27 and 243 can be
¢ ¢ expressed in index form with a base of 3.
- M [1 mark]
5log,(3) Use Law 3 to bring the indices down and
_3 cancel out log (3) for the answer mark.
5 [1 mark]

OXFORD UNIVERSITY PRESS
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CHAPTER

PRACTICE
UESTIONS

In this chapter, we provide a range of practice questions for all of the examinable
content from QCE Mathematical Methods Units 3 & 4. What a surprise... not!
I have a sneaking suspicion the title gave it away!

No fancy tricks here, we just provide over 300 questions organised by unit and
topic so you can move effortlessly between revision and practice as you study. This
will help you get the practice you need and build up your confidence!

To help you direct your time and effort where it’s needed most, we’ve grouped
the questions by type. Multiple choice and short response questions are also
clearly labelled Technology free or Technology active so that you can prepare
for Paper 1 and Paper 2 effectively.

You’ll notice that we’ve provided a small amount of space under each question
for you to jot down your answers or do some working out. In most cases it won’t
be as much space as you’ll be given on the exam itself, but we know you wouldn’t
want to waste your money on a book full of empty pages.

You’re here for the questions, so that’s what we've given you.
If you want to practise under exam conditions, just write
your answers on a separate piece of paper.

COMPLETE THIS CHAPTER
TO MINE YOUR THIRD
KNOWLEDGE CRYSTAL!
YOU (BIG SHINY) ROCK!

MNo-bartofthib publicati manb ducod.st. dein.arotri L £ et ittodin.anw form-or-breanis




Answers
on pages 220-221

QCE Mathematical Methods Units 3 & 4

UNIT 3 TOPIC 1-THE
LOGARITHMIC FUNCTION 2

TECHNOLOGY FREE
MULTIPLE CHOICE QUESTIONS

QUESTION 1
In(7) is equivalent to

In(14)
In(2)

(B) In@) +1In@)

&)

7
(C) jo In (o dx

D) 2In(14) - n(28)

QUESTION 2
Given y = 5%, rearrange the function to make x the subject.

w sl

Q) x=In(\5)

of (7))

© State of Queensland (QCAA) Sample assessment 2020, Mathematics Methods,
Paper 1 —Technology-free Question 8

QUESTION 3
If log,(y) = 2 + log,(x) — alog,(4) for y > 0 and x > 0 then y is equal
to
@ =
®B) 45
© =

(D) 4x

OXFORD UNIVERSITY PRESS




Chapter 3 | Practice questions _

QUESTION 4

"The graph below represents a translation of the graph of y = log, ().
y
5 |
4
3
2

The equation of the translation is
(A) y=log,(x+2)
B)  y=log,(x-2)
< y= log3(x) + 2
(D) y=log,(x) =2

QUESTION 5

The point (b,log10 (2.5)) lies on the function y = 3log, (x) —log, (50).
The value of b is

(A): log,,(25)

B)
©
D)

5
25
4

QUESTION 6
log,,(32)
log, (4
A)  log(28)
B)  log(®
< 8

® 3

Simplify

OXFORD UNIVERSITY PRESS




_ QCE Mathematical Methods Units 3 & 4

QUESTION 13 (3 marks)

Solve the following
a) 3= Ll [1 mark]
MY MARK
b) log,  (x + 3) +log, (0 =1 [2 marks]
MY MARK
QUESTION 14 (3 marks)
Solve the following
a) log,(3x — 1) = 1 + log (4) [1 mark]
MY MARK
b) 6+ 11e2>* =39 [2 marks]
MY MARK

QUESTION 15 (2 marks)

The points A(4,a) and B(b,In(e)) lie on the graph of the function
y=2Ink —In(5).

Determine a and b.

MY MARK

/2

OXFORD UNIVERSITY PRESS




Chapter 3 | Practice questions _

QUESTION 16 (3 marks)

The following function P(®) represents the population of fire ants (in
hundreds) in a particular location at a time, z, in days

Pi)=a+ e+ 4br
where 7> 0 and a and b are non-zero real numbers.

Determine the values of a and b if the initial population of fire ants is 9
and the minimum number of ants occurs at r = In(2) days.

MY MARK

/3

TECHNOLOGY AGHAE
MULTIPLE CHOICE QUESTIONS

QUESTION 1
Answers The approximate value of 3log5(4) — 4log7(2) is
on pages 223-224 (A) 0.602
(B) 0.861
(©) 1.159
(D). 1.386
QUESTION 2
Determine the asymptote of the graph of the function f(x) = log (x + 5).
A x=-5
B) x=5
© »y=-5
D) »y=5

© State of Queensland (QCAA) Sample assessment 2020, Mathematics Methods,
Paper 2 — Technology-active Question 1

OXFORD UNIVERSITY PRESS
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CHAPTER

OFFICIAL PAST
PAPERS

In this chapter, things get serious! It’s now time for you to put your revision and
practice to the test — literally — by completing the official QCE Mathematical
Methods external assessment from 2020!

We recommend you:

don’t look at this chapter until you’ve finished with your revision and
completed all of the practice questions in Chapter 3.

complete these papers under exam conditions (i.e. follow the instructions
regarding perusal time and working time, don’t refer to any notes or other
materials that will not be allowed during the real exams)

refer to the answers in Chapter 5 and use the marking advice to self-assess

your responses once you’ve finished.

Remember... these are the QCE Mathematical Methods papers from 2020,
so — if you complete them under exam conditions — they are arguably the best
indicator of how well you’re likely to perform on the day! Good luck!

SHINE ON! ACE THIS
PRACTICE EXAM TO BAG
YOUR FOURTH KNOWLEDGE
CRYSTAL!

Nopartof thic oublicati manb ducod.st. dein.arotri L £ et ittodhin-anieform-or-bieani




_ QCE Mathematical Methods Units 3 & 4

EXTERNAL ASSESSMENT 2020:
MATHEMATICAL METHODS
PAPER 1- TECHNOLOGY FREE

© State of Queen Q External assessment 2020, Mathematics Methods,
Paper 1 — Technology-free

information visit: https://www.qcaa.qld.edu.au/copyright

0 marks)

The graphs of f(x) = ¢¥and g(x) = x — 1 are shown.

Answers
on pages 284-285

OXFORD UNIVERSITY PRESS
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The area of the shaded section bounded by these graphs between the
linesx=0and x = 1is

A 1-e

B) e-2

©) e —%

D -3
QUESTION 2
Determine fex + Lix

e
A) x—e*+c

B) x+e*+c
(C) 1+xe*+c¢
D) x+xe*+c

QUESTION 3
Determine ZJ. (4x + 6)3dx

(A) 16Ux+6)*+c
B) 8MUx+6)*+c¢

©) —(4";’ 0 .
D) —(4’“; 6"
QUESTION 4

Pulse rates of adult men are approximately normally distributed with a
mean of 70 and a standard deviation of 8. Which of the following choices
correctly describes how to determine the proportion of men that have a
pulse rate greater than 78?
(A)  Determine the area to the left of 2 = 1 under the standard
normal curve.
(B) Determine the area to the right of 2 = 1 under the standard
normal curve.
(C) Determine the area to the right of 2 = —1 under the standard
normal curve.
(D) Determine the area between 2 = —1 and 2z = 1 under the
standard normal curve.
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CHAPTER

ANSWERS

OMG, another cliff hanger... what on Earth could be in this chapter I wonder?

You guessed it, in this chapter we provide the answers to absolutely everything!
Sounds simple, I know, but to get the most out of this chapter, don’t just cast an
eye over the answers provided and move on.

If you really want to increase your chances of excelling on the exam, we
recommend you look carefully over each of your answers in Chapters 3 and 4 and
compare them with the answers in this chapter.

Be sure to use the ‘My mark’ box under each short response question to
self-assess your answers. This will help to get you into the habit of structuring
your responses in order to receive maximum marks and show you what the exam
marker will be looking for.

students
The answers and marking advice provided in this chapter are provided for

practice purposes.only. Unless specifically credited, the QCAA has not written
this material and does not endorse the content. N
P pa)

A KNOWLEDGE CRYSTAL
15 JUST A PIECE OF COAL
THAT HANDLED PRESSURE
REALLY WELL! COMPLETE THIS
CHAPTER TO MINE YOUR FINAL
ONEe!
YOU'VE GOT THIS!
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_ QCE Mathematical Methods Units 3 & 4

UNIT 3 TOPIC 1-THE LOGARITHMIC
FUNCTION 2

TECHNOLOGY FREE

MULTIPLE CHOICE ANSWERS
Correct Explanation
answer
QUESTION 1 D 2mae -mes) =m(LE)
=1n(7)
QUESTION 2 A y=>5e*
%: er
=¥

QUESTION 3 B 2,00 — alog,(4)

=log,(2%) +log,(x) —log,(4%)

= oz, (%)

= tog, (3:7)

_ X
y_4a71

QUESTION 4 B The graph of y = log,(x) has been translated 2 units in the
positive x direction to produce an asymptote at x = 2.

QUESTION 5 B log,,(2.5) = 3log,,(x) — log,(50)

_ X2
=1og,,(37)
X _
=25
X3 =125
x=5
QUESTION 6 D log (32) log,,(2°)
log, /(4 log,,(2%)
_ Slog,,(2)
"~ 2log,,(2
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Correct Explanation
answer

QUESTION 7 C + The asymptote of the translated graph is x = 0, so no
horizontal translation has taken place.
+  Substituting x = 1 into option C, y = log (x) +4:
y=log,(1)+4
=0+4
=4
This gives the labelled coordinate (1,4).
QUESTION 8 D 2log (6) — 2log (3) — log (20)

_ 6
‘1°g5<32 x 20)

s (1)
=-1

QUESTION 9 B log,(x +4) +log,(x—2) =4
x+dx—-—2)=24
x?+2x—8=16

x24+2x—-24=0

is undefined when x = —6.
QUESTION 10 C

e [ mark for each correct multiple

SHURT RESPUNSE A s * 1 mark for the correct application of the

logarithmic laws
* 1 mark for the correct answer

QUESTION 11 (3

a) log,(9) +2log,(2) QUESTION 12 (4 marks)
=1log,(9) + log,(2%) ) log,(2x+4)=2
=log, (9 x4) =2log (%)
=1log,(36) log,2x + 4) =1og (5%
=log,(6%) 2x+4=52
= 2log,(6) = %
=2 e I mark for the correct application of the
* I mark for the correct answer logarithmic laws
b) log,(16) ¢ I mark for the correct answer
log,(64) b) In(7 —x) —In(10) = In(x
_log,(4%) In(7 - % = InC + In(10)
log,(4?) In(7 - %) = In(10x)
2log,(4) 7 —x=10x
~ 3log,@ v=
— % * 1 mark for the correct application of the

logarithmic laws
* 1 mark for the correct answer
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YOU'VE REACHED
THE PART OF THE BOOK
MOST LIKELY TO BE USELESS
OR BURST... THE APPENDIX!
LUCKY FOR YOU, THIS
APPENDIX ISN'T USELESS
AT ALL. IT CONTAINS ALL

THE GOOD STUFF THAT
WILL HELP YOU ACE
YOUR EXAM!

No part of this publication may be reproduced, stored in a retrieval system or transmitted in any form or by any means.



MATHEMATICAL METHODS
FORMULA SHEET

The QCAA has developed a formula sheet that will be provided for you to use
during both examination papers. It provides a selection of useful formulas for you
to refer to during the exam.

We want you to have everything you need in one spot so that you can study
effectively with this book whenever and wherever you are — on the bus, in the
bath... anywhere! For that reason we’ve included the formula sheet here too.
Shucks, that’s what buddies are for!

No part of this publication may be reproduced, stored in a retrieval system or transmitted in any form or by any means.
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QCE Mathematical Methods Units 3 & 4

circumference

H — 2
i C = 2nr area of a circle A=nr
area of a . 1
e A =bh area of a trapezium A= 3 (a+b)h
area of a triangle A=1bh o e S = nrs + nr?

2 of a cone

total surface area

surface area

of a cylinder § = 2nrh + 2mr® of a sphere § = 4mr*
volume of a cone V= énrzh volume of a cylinder V =nr’h
volume of a prism V = Ah volume of a pyramid V= §Ah

volume of a sphere V= gm‘3

Sequences and series

arithmetic sequence

t,=t; +(n—1)d
Sn =22t + (n=Dd) =2t +t,)

geometric sequence

y

ty = t;rn¥
("-1)
=)
ty

1-n)

Sn =t

Se = Jrl <1

Logarithms

exponents and
logarithms

a* =b & x =log,(b)

logarithmic laws

log, (x) +log,(y) = loga(xy)
X

loga(x) ~l0ga(») = loga )

log(x™) = nloge(x)

log, (x)

IOga(x) = logb(a)

=

Mathematics Methods Formula sheet © State of Queensland (QCAA) 2019,
licensed under CC BY 4.0
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Calculus

(g())?

i n_ o1 j nd B xn+1 N

X = nx atdx = tc

d—e"=ex fexdx=ex+c

x

d 1 1

Eln(x) ol f;dx =In(x) +c¢

d . .

asm(x) = cos(x) fsm(x) dx = —cos(x) + ¢

d )

acos(x) = —sin(x) j cos(x) dx = sin(x) + ¢

. Ifh(x) = f(g(x)) then If y=f(uw)and u = g(x) then

chain rule , , , dy dy du
W) = £(900)g @ &

product rule [Fh(x) = f()g(x) then < (ww) = u@ + vd_u
R (x) = f)g'(x) + f' () g(x) dx dx = dx

If h(x) = % then P

quotient rule ' _ / d oy Vi TVax

wie < L 90— f9'G —(5) =&

Trigonometry

cosine rule

c? = a? + b% — 2ab cos(C)

sine rule

a b ¢
sin(4) ~ sin(B) ~ sin(C)

area of a triangle

area = % bc sin(4)

Pythagorean identity

sin?(A) + cos?(4) = 1

Mathematics Methods Formula sheet © State of Queensland (QCAA) 2019,

licensed under CC BY 4.0
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