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exam bief

Welcome to our guide to
the Leaving Cert in 2003

WELCOME TO OUR GUIDE TO THE
LEAVING CERT IN 2008.We begin the series
of supplements today with the ultimate guide to
the Maths exams, at both Higher and Ordinary
levels.

This is the first of five Leaving Cert 2008
supplements which are being published by the
Irish Independent in association with The Institute
of Education.

The Institute of Education is Ireland’s leading
private tuition college, sending more students to
university than any other school over the past few
years. Part of its success is attributed to the
outstanding teacher notes supplied to its students.

These notes, together with special additional
advice from the teachers, form the basis of this
series of supplements. They provide an overview of
the entire course in each subject with invaluable
practical advice on how to study and how to

maximise exam performance.

Last year the Institute was the No 1 provider of
students to UCD, Trinity, the Royal College of
Surgeons, DCU and DIT. Now with our ExamBrief
series, all students can benefit from the notes and
advice that have been so successful at the Institute.

The Leaving Cert ExamBrief supplements begin
today and will continue every Wednesday over the
next four weeks. The supplements are available
only with the Irish Independent and offer the only
in-depth exam preparation guides available with
an Irish newspaper. Unlike other supplements
which have appeared, they cover the complete
course in each subject featured.

This year our Leaving Cert ExamBrief series is
even more extensive than in previous years.
Subjects are being grouped thematically for the
first time. Today’s 28-page supplement is entirely
devoted to Maths, both Higher and Ordinary,

offering an unmissable guide to the complete
course at both levels. It is written by Aidan
Roantree, one of the country’s top Maths teachers.
It includes sample Questions and Answers, tips on
tackling the subject over the remaining three
months, and advice from an Al student from last
year.

Next week ExamBrief will be a Languages
Supplement, covering English, Irish and French.

The series will include a Sciences
Supplement, covering Physics, Chemistry and
Biology.

There will also be a Money Supplement,
covering Economics, Business and
Accounting.

Other subjects will be included in a final
supplement.

o\
Raymond Kearns, Director of the

Supplements Editor: John Spain Institute of Education

The Institute of Education

79/85 Lower Leeson 5t., D.2 (Beside the LUAS)

Choose Wisely
Choose Excellence
Choose The Institute of Education
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Congratulations to the Day Class of 2006-2007*

Four day intensive courses for Junior & Leaving Cert. 2008

Course 1 - Pre-Easter 4 Days
Tues. 18th - Fri. 21st March 2008 (incl.)

Course 2 - Post-Easter 4 Days
Tues. 25th - Fri. 28th March 2008 (incl.) Certs 20

s

Intengjy,

Revisiop fi
Uhior & Lga:,:

Oral Preparation Courses ENROLLING gy l

4 Hour Block Sessions for Leaving Cert.

Wednesday 26th March & Thursday 27th March 2008

Tel:01 661 3511 | Fax: 01 661 9050 | www.ioe.ie

7 A1’s (H) The Institute of Education 6

7A1's (H) Total Nationwide 36%*
6 A1's (H) The Institute of Education 15
6A1’s (H) Total Nationwide 113%

(Irish Independent 15/08/07*%)
One out of every six students nationwide who obtained 7A1s
in their Leaving Certificate attended The Institute of Education
Full Time Day Course 2006-2007

Online Booking now available at www.ioe.ie

info@ioe.ie
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Maths

You don't have to be Ein

Mastering Maths -
Conceptand Execution

By Aidan Roantree, Maths Teacher,
Institute of Education

To master Maths, you must master both concept
and execution. A weakness in either area will
stop you achieving a high grade.

To master concepts, you must try to under-
stand the purpose of the methods and formu-
lae you meet. If you merely learn off a technique,
by doing repeated examples of the same type,
and yet miss the point of what it is driving at,
all it needs is one small, subtle twist in the exam
question and you will be lost. And don’t be
deceived, many (b) parts and most (¢) parts con-
tain such subtle twists. This is how they distin-
guish the Al students from the C students.

So you should try your utmost to under-
stand what you are doing. Maths is not Biolo-
gy, Business or Home Economics, where you
will be rewarded for having learned many rel-
evant facts. To each their own.

Ask questions, ask why, ask why not! Of
yourself, your teacher, your friends. Don’t set-
tle for platitudes! Your aim should be that by
the time the Leaving Cert. comes, there should
be few, if any, concepts that you are not com-
fortable with. Be positive and aggressive.

Some people are blessed with ‘mathemati-
cal ability’ just as others are blessed with abil-
ities in sport, English or music. Being blessed
with mathematical ability means they can
grasp new mathematical ideas fully in an
instant, e.g. Albert Einstein. Don’t you hate it
when the student who keeps getting As, if not
100%, says that he/she only spends 10 minutes
anight doing maths, and you spend two hours?
People have different abilities: it is a fact of life.

Even though you may not be an Albert Ein-
stein (who is?), you give yourself the best
chance of maximising your grade by trying to
understand as much as possible. There will
always be a few questions for which nobody
seems to have an answer, but keep trying.

Unfortunately, mastering concept alone does
not guarantee a high grade. How often do we
meet students who say: ‘I can understand fully
what is going on in class, but I just can’t do the
questions myself’?

The diagnosis here is that the execution is
weak, i.e. they know what they are supposed to
do, they just can’t do it. This is almost always
because they have basic weaknesses in their
Algebra, Trig or Differentiation, but most
importantly Algebra.

Weakness with Algebra is the most com-
mon reason why a good, intelligent student
doesn’t perform to their ability in Maths. Should
this describe you, the best advice is to go back
through Algebra: expressions, equations (with
an equal to sign), brackets, fractions, etc., with
a fine tooth comb and practise, practise, until
you understand all the techniques perfectly,
and develop good habits in the way you write
Maths. You might consider this demeaning,
but, hey, do you want to improve your grade in
Maths or not? The choice is yours.

MAN AT WORK: Einstein at the board

For 2008 - the advice is to
leave nothing out

The aim of the current Higher Level syllabus,
introduced in 1992, which was intended to be
shorter and more straightforward than the one it
replaced, was to make Higher maths appeal to more
students.

For awhile it seemed to be succeeding. In the
mid nineties, nearly 11,000 students took the Higher
level exam. Also, the percentage of As rose from
about 5pc fifteen years ago to about 15.4pc last
year. This is a little behind Physics, Chemistry and
Biology, but ahead of all the other major subjects.

Even more impressive is the fact that 80.1% of
students who sat the Higher Level papers obtained
aCgrade or higher. Only 3.9pc of students failed
Higher Level maths in 2007. These figures have
been roughly the same over the last few years.

So even though Higher Level maths seems to
have re-acquired its reputation as a difficult,
elite subject, which is reflected by the drop in
numbers to about 8,400 in 2007, the students
who take this level are doing extremely well in

THE TEACHER'S VIEW

the Leaving Cert. exam.

One concem s that as the syllabus and exams
grow old, which they are now doing, the search for
new questions becomes harder. This has resulted
in a number of questions on unlikely topics being
asked in the last couple of years. Examples are
the inverse tan graph in 2006 and concurrent
lines in 2007. Because of this, you should leave
nothing out when preparing each topic.

At Ordinary Level, the figures in 2007 were
13.9pc of students getting an A, and 67.9pc
getting a grade C or higher. While not as good as
the Higher Level stats, it is still reasonably
encouraging for the majority of students.

But the big news, and the big concern, is that
11.6% of students failed the Ordinary Level exam.
This means that just over 4,000 students did not
get an important qualification in maths. This

figure was roughly in line with previous years.

Prior to 2007, a lot of the blame for this
situation was laid at the door of very difficult and
challenging exam papers (for the level). However,
the 2007 papers were generally well received,
and some expected a reduction in the failure
rate. That it didn't happen was perhaps because
there is a minority of students for whom this
course is simply not suitable, and who find
themselves able to write little or nothing in the
exams. So a small easing in standard is going to
have little effect on the failure rate.

If you feel that you are at risk, you should
practise writing down as much as possible for
each question you attempt. Writing down
something is always better than writing down
nothing. Marks are given for any small effort in the
right direction, and great flexibility is usually
allowed. By making every effort with each
question, even if you think you haven't a clue, you
can dramatically improve your performance.- AR
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Maths

Higher level

Paper | contains eight questions, and

studlenls are reduirgd 10 answer any Six o

these, for 50 marks cach, The time allowed is
rwer and a half hours. This equates to twenty
[ve minules per queslion, Flowever, Lhis
docsn’t take into account that yvou will have
e slart Ty readinge the paper o chonse wour
guesstions, and that dificalt pads may have o
he revisited. In practice, you should aim o
complele 95 mRny  QUEsions a5 possible
weithin a twenty minute tme limit

dany stadeoes onter the exany hall ber Paper
1 with the six questions that they intend to do
glozacy chosen, [noa lol ol cases, they hae
oot even revised for the other two questions,
This is a highly risky straiegy. On occasion,
some ol he maore popolar guestions b
contained unusual and very difficult parts,
Students with only six questions repared ate
then  foreed e lagkle these, ofien with
cagasrophic effects to their morale and
gvenlual arde. The best advice 15 o ener
the exam with at least one standby question.

Algebra and calcules dominoe Paper 1. OQF

the eight questions, two full gquestions are
dedicated e alzebia and theee to calcolus.
Choe of the other gquestions deals  with
complex mumbers and matrices, which rely
hegeilv on algebra, The remaining  fwo
juestions, which cover sequences and scrics,
hinomial, induction and alesba, are ditficul
3 prwdlice, Mevenheless, 7 vou prepare shese
topics, vou may well be rewarded with
relatively casy gquestions, a8 has happened
Cany tioes 1t past,

The fiest 1wno questions on Caper 1 always
vover  the lopic of wlgebr, These  ane
extromely popular questions with almest all
students,  but  neveetheless  wou  shouold
varciully examine the questions vou  ane
presented with before mishing in to attempt
them. 10 there are wnusual o ditTweuln parts,
vou should consider caredully whether oo not
wvouw wauld be berler off attemptling other
Quesstions insteml,

Within these o questiang there can be as
many ds s1x o e sepanate parts, which
means thar a wide range of guestion gvpes
van be ashed inouny @iven eeur,

A marher of question lypes pecor wilh seeal
freguency, others less often, Some of the

most popular wopics are:

* gimultancous cuatioens (Cveny YEark,

*  sbstract quadratic Factors of cubics
{rnsl yearsl,

*  the Factor Theoren {maost vears).

* roots of quadratic equations (nost
NLArE),

*  inequalitics, both solving and proving
{wery after).

tinher topics should not be neglected, as thete
will ahmost cerlainly be ong oo mare parls on
the likes of surds, powers, leogs, fractions,
functinn notation, ete. In paricolar, o is
umwise toassume lhal Jous will not be
cxanmined Wit Questeons | and 2. There is ne
sich suaraniee. You obly hove to ook al
Chucsiien 20 20060,

Relonw 35 a Tist of e Topics tal youl shouldd
study i algebe,

1. Fractions
€., showe that
i 2+ 3
=2
reduces o a constant, for all y< H,

a-x

r*l
2. [dentitics
e.2. find real numbers o and & if
A=+ b0+ =25 -1
turall x=R
3. Surds
¢4z stmplily

{Ilv'E x-ﬁ}(]m@m"ﬁ}

where ac R a0
d. [rrationsl equations
gz, sl
Yalr—1+4x-1l=
for xR
A Prool of the Facior Theorem
6. Else af the Factor Thenrem to factorise
cubics gl salve enbie cquatinns
g b 2o -1 iz a fmelorof
A= 27 1k — 1y -6
find the value of £ e R, and find the
ather tao factors of i)
T. Quadratic factor of a cuble

L

L]

v b ' Ll
e if kv + 28 is a facor of
. . .
by fax+e, showthal o = 2e

% Lincar simuoltancnus cquations
€., solve the sinulgmesas cgualions
Ix-Sv—s—--3

Zy+p-3g=-9
r+3iv+3c=7
0. Linear, non-linear simultaneous

equatinns
e solve the shimultanecus equations
Zry+r=%8
Pl y: =i

10. Meodulus inequalities
.z, sl !5.‘{— l| <9

AIDAN ROANTREE

Aidan Roantree is Senior Mathematics Teacher
at the Institute of Education, where he has been
teaching maths, at both higher and ordinary level,
and applied maths since 1986. He is the author of
over adozen textbooks, including the two
volume series ‘Leaving Certificate Maths for
Higher Level' and ‘Maths in Focus'for ordinary
level students. Over fifteen years he has given
many talks and lectures, concerning aspects of
the courses, to both students and teachers. He
has written the Leaving Cert. maths articles for
the Exam Brief supplement to the Irish
Independent for the last fifteen years. He has
been editor of ‘Science Plus; the monthly
science and maths journal for Leaving Cert.
students for the last twenty years.

Seribble box

11. Rolving gquadratie cquatinns
s solve x¥ 9 +14 =0 and hence
solve

% +x)+ *13 =9
Y+

12, MNuture of quadratic roots
e.a. show that for all o &, the roos

of the equation
aF = dox~{3a + da - 411l
AN Ny
13. Alpha awdd heta roots of quaddraties
e b o, Boaoe the rools of
X —px—ag=0,

express o <[ in wems of p and g,
and henee construct a quadratic cquation
will caols 2+ 2f, 2o i
14. Function notatien
eg il fixi=2x+1 and
2l — —fx -4, show thag
S )+ glad) = glx) = fix)
15, Abstract inequalitivs
e df x, e R, prove ihat

1 -
e +_v3 EE(I+_1JJ'
16. Rarional inequaltties
ea solve
Kt3
xr—4
17. Seguence nolalion
e if n, = 502", shew that
—f, =0
18. Lugs and log eqoations
ez solve the couation
oz, (3x + 1= 2lag, (v - [,

IR, r+4

. T

=
m

et

lor x> -1
14, Cnuations with the unkooewn in the
index
.2z solve the couation
T
for ek,

Complex Numbers
and Matrices

Duestioh 3, on complex numbers  and
malrices 15 another vory populur queslion, 0
st years, two out of the three pars of the
guestion dead wilh complex nurbers, while
the Temaining part covers matcices, Matrices
was only the (ay part i 2007, so don’t be
surprised Lo see a more substantial purt on
matrices this vear,

Conmplex rwimbers con be divided inte lhree
rougl areas:

*  glgebrs of complex numbers; 0 PacEs
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Higher level
The Al Student’s view

How Richard got
his sums right

Name: Richard Ryan
From:Ballyhendricken, Kilkenny.

Schools: Repeated the LCin The Institute of Education, Dublinin 2007, 7 Als.
Results: Maths A1, Applied Maths A, Physics A1, Chemistry A1, Biology A1, Agricultural Science A1, Spanish Al.

College: Now in UCD doing Veterinary Medicine.

EAVING CERT Higher Level Maths

is not an easy subject. However, it

is a logical subject and with work it

can be easy or at least less difficult.

One of the advantages of Maths, as
with all the sciences, is that it is a case of
being right or wrong and what'’s right is set
in stone, unlike some other subjects where
the two examiners could give different
marks to an answer based on their own
opinions.

So now, how can maths become an easy
subject for you? PRACTISE!!! That may
seem obvious but it can be very hard to get
around to as 6th year is very busy for most
students. Try to make a routine, not neces-
sarily a study timetable as they don’t work
for a lot of people, myself included. Get up
at the same time every morning and be pre-
pared to either study a lot in the evenings
or, if you are a morning person, set the
alarm clock a few hours earlier and study
before school. This does require effort but if
you go to sleep earlier too you’ll be sur-
prised how sharp your mind is in the morn-
ing.

Just saying practise isn’t much help as
you need to know what to practise. Leaving
Cert past papers are crucial as they provide
an invaluable insight into how the examiner
tends to set the paper. Remember, the syl-
labus is a finite list so the style of questions
has to repeat from time to time! The papers
are best done question by question first, as
in prepare Algebra for example and then do
all the past algebra questions.

CONTEXT

Doing the questions “in context” like this, is
a good way to iron out anything you don’t
know about a topic but remember that you
must do them in a realistic time as you

would in the LC exam and try to have them
marked by a teacher. Also it might be an
idea to leave one or two papers completely
untried and you could attempt these in full
in the final weeks before the exam itself.

Make sure you are prepared before you
start trying Leaving Cert questions as there
is no benefit from starting a question and
then going to your notes to check some-
thing. Leaving Cert questions, especially (c)
parts tend to look easy once you see them
done out but the problem is that you won’t
have seen the ones coming up next June. So
the key is that once you start a practise
question don’t go back to your notes. Try
your best to get it out in the time limit and
then realise that you weren’t as prepared as
you’d have liked to have been.

A lot of students around the country
seem to be trying to cut out parts of the

Sodoyour best tobe capable
of doing any of the eight
questions on either paper
because onthe day any of
them could be very, very
difficult and you may have to
trK adifferent question,
which could be rather hard if
you've onl}/ prepared six
questions!

maths course in recent years. This is a ter-
rible idea, as seen in 2006 with the Inverse
Trig Graph which the majority of people
didn’t prepare. Also many students don’t
realise that topics can overlap in ques-
tions.

Algebra is a must know as it is involved
in so many of the topics and while many
students despise it, Sequences & Series can
also pop up unexpectedly destroying oth-
erwise nice questions on the students who
left the topic out.

So do your best to be capable of doing
any of the eight questions on either paper
because on the day any of them could be
very, very difficult and you may have to try
a different question, which could be rather
hard if you’ve only prepared six questions!
The option in maths is a key question for
students as it must be included in the
marks for paper two, even if you scored
5marks on it and did six questions perfect-
ly in section A! So whichever options you
do - the vast majority of people only pre-
pare one option due to time constraints - it
must be prepared perfectly.

THEOREMS
Theorems in Maths are such easy marks
for students who are prepared to put in
the work to learn them. The best way to
learn them is to write them out until you
can do it without any help from the notes.
This is best done by thinking about the
steps involved logically and trying to
understand what exactly you are doing
because it is always easier to learn some-
thing you understand. Once they are
learned off, don’t forget to practise them
from time to time as you don’t want to
draw a blank in June.

Breaks are very important when study-

ing, especially in maths where you need to
stay sharp mentally. Do not use energy
drinks. Lots of sleep and drinking water
are much better ideas. Take small breaks
during study, like 10mins every hour or
30mins every two hours depending on
what suits you personally. Most people
find they have their own methods any-
way and that other methods don’t work
for them. Try to get some exercise during
breaks as this clears your mind.

When you go into the exam in June,
don’t just rush in blindly and do the first
6 questions, take time at the start, about
five or ten minutes, to read through the
paper and analyse the questions; this is
where the past paper practise pays off.

CONTEXT

Choose your questions carefully and try
your best to stick to your guns once the
decision is made. The majority of peo-
ple can’t write fast enough to do more
than six questions per paper so stop-
ping halfway through and starting a
different question could be disastrous.
If you do finish early make sure to re-
read the whole paper, make sure you
answered enough questions and check
for mistakes. You’d be surprised how
many marks are lost on slips and blun-
ders.

If you think you have time to do anoth-
er question be careful, you might be better
off going back and trying to redo a part of a
question which you couldn’t get out. If you
have 6 questions done to a good standard,
an extra question would have to be
answered better than one of these for it to
have been worthwhile, and if you are rush-
ing at the end you have to consider whether
this is possible.
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Higher level

FROMPAGE 4

- H, \I"_ =, conjugate, Acgand
diagram and modulus,

comiples edquations, Ingluding Bl by
no mesns conlined 1o the Conjugare
Ronts Thearem,

palar Fpom, The pluivee™s Thegrem anid
s applications to trig identities,
[owers and s

Last year most of these topics were covercd
by the [eaving Cort question. The only tapic
bere thit has ool been examioed cecenily s

trig

idenities.

In mudtrices, you muost be able w;

10, e Maivee: Triocwometrie identitics

e use De Moervre's Theorem o eapross
sin 30 az a pobonial in sinB

11, Dre Muoivre: Large powers

ex capress (—1+0" in he
foETL v+ bi

12. De Muoivre: Roots

€.z cxpress the solutions of the cguation
=F—ng
in the form o +4i.

B. Matrices

I.

Adding, subtracting

i 4 T -4 d
e if A= i3 an

However, when students oo back through the
pasl papers and sow the onee-ofl, compleely
unforescen questions, which only appral to
the high-fiying students, they ¢an be furnes
oft these guestiens, Besl this lums yvou off,
please note that such guestions do nok always
appear, and sa the questions are well worth
readingz,

T is alse becoming difTwwull e predict what
topics are going to be cxamined in which
guestion. The hinontial thearen has been
examingd in both questions ofen vnougsh so
that it has ne hoeme. But proof by induction,
which wsed to he a banker for Question 5,
Tast venr oceuroed In Cuestion 9,

"L sering ol (hwese questions, I @n jdeal

Binomial Theorem

Binoniial coetticients
e.4. show that

-

n+ll {8y .
("2 )e()-
- .

-

Binomial expansions
e.a. expand and simplily
(r A 2) —tx =2y
Given terms in the expansion
ez if
{1+ Gy =1 200 + 1500 +.
fimul the values o7 o angl 1
General terms
e.g. Tind the coz(Ticient of the term
in e eapunsion ol

)
* - — x matrices and find their Inveraes, B= L -3 . [ind the marrix X if world, Chuestion 3 would contain an cosy part )
*  solve matrix equations, including - 4 on the binomial, then some algelbra, Bllowed | 2y -
Firmdlaneans equationg, 3X+2E8=4 by & prool by induction. b -t
*  deal with the construetion P AR 2. DMunltiplication .
£, CXprOsS A.Sequences and C. Proof by Induction
el 15 %0 H
A.Com plex Numbers {x -"}Lg 5 '[JJJ Series I. Formula for the sum of a series
. ! . . . . prowve by induction that

f. Eqeality of complex nmnbers e larm gy + duay o3 1. Bequence notation {25y = {38+ rn+lun+ 41
: : = or=x+ . e if &, = nllk+2), show that
s find the complex mumber z=x+¥ | 3 ppaerse matri gabu, =nl ] pin+ i+ 5
i 13 : RIS R T =T 3

= T — : ; _ " LF-
| ;____, {l ,[-:«J_ _:v-; 135 - e if & _{_4 _2], find Af 2, Theresult # =5,-5, 2. Bhivisibility proofs
where z 14 1he conjugale ol 2 . . S & U+ M- o+ O e prowve by indoetion that

2. Addition, subtraetion and 4. Solviny eqlmtmnlm\I 2 8 [ L T PR W - +13:.-—.|
muliiplication g i A- S this serics . < ""'hlul 1 forall ne N
e if 2=2-3F and w="5+1, R —lJ S, =3+ 3 (5 s e By 5, Toral e s

_ it y Find d 3. [nequality procts
express inthe fora o e P EE Ind a2 AN 4y +hy e.q prove by induction that
iz[2z2—m) Tl 2l 3. Arithmetic segquences and series U
3. Conjugate and division . e e ¢ in an arithmelic series, e sum ol _— !
T (i) find the matrix Xl 430 =5 the first eight terms is 164 and ehe sum forall neN, nz1,
£.8, CRPIess in the form e+ bi {ii} findl the maldix Yif YA =2 of tle nexl six teams is 333, Find the
i s ( f 5 Rimimltanends eqquations first term and dhe common differcnee.
- MuArE routy 2.4, Lse marrix methods w solve 1he 4. Geametrie sequences and serivy = = a=
o I{md lil:u :’cﬂl;:urnﬁz:m aand &l simulanceus cquations e the Nest Lerm el weemetris seTics nl"ere“llatlnn
= Ay =214+ 20 Prip=7 , 3 L Th

= i _— *0) is 2 and the fourth term is —, Tind ) ) L.

5. Argand diagram and modulus v Zp= A 5 ® The two questions on differentistion cover
e ==+ and w=-2+@ Plat the: sisth Lerm ansd the sum ol the the mechanics of differentiation and s
=+ w oban Arpand dizgram and - first six terms. upplications, You van vxpueet [0 sue patls on
irrvestigate 11 seu“ences’ serles’ 3. Enfinite geometric serfes the mechanics and on the applications in boch

|z+w|=|z|+| - - C4 8 EeemetTic serivs wilth comemen Cousglion & angl Doestion 7,
ratice 0-# has a som we infinity of 250,
6. Complex eyquations Blnnmlal a“ll . g 1 : . : .
o f" T4 I._ ¢ of the cauati Find the fsucth teom of the scerics, These questiobs are emtreme.]}- pojular, but
S ,,J £ 15 @ ook Ll e cquation I Il l- 6. Telesenping series shulenls alo ool alvways achicwe the marks
==k {T-0) =0, “ “c Iull they cxpect from dhese quesitons. This is
. . . £.41. CXpIrCss ————— inthe : :
Ol the valug ol &k e B, and Lol the _ N & o [2r =12 — 13 uglufl_”;" hi}:auge j;i:e-ms ?ﬁ 11101[1:1pp[|} l}he
other rool ol 1his equation Cueslivns 4 and 5 hawe traditienally been Lhe ries dnt - methads ol - didierenbiaion
7. Conjugate Roots Theorem least popular questions on Faper 1. However, foran 1 L . aceurately enouph, leading 10 2 seepage of
e oan : on pegasion ome of ather of these have heen e 1 2| tarks, The moral ul the story is 40 pay wneat
eg i62 3 izamorof the equation thie casicst tions on the Paper, [t - attention 1o detail and to be werw. wery
; - among the easicst questions on the Paper. . = l Al b b
FAagzm+hi-0=0. g bR, can sonietimes ke very difficult g convinee and henee cvaluate Zm caretul.
find the values of @ aod & and Uwe other siialenls that Lhese questions showll be reod . il . ) .
roots of the equation before making a decision as to what six | 7. Fowers of natural numbers Ihere are certain topics that occur regulacly
8. Polar Form questions to choase. i and shewdd be alforded special atlention:
' e evalugie » {m+ a1
. Y L FT - —— A il H .
B ERPTS J: 24 in the form Why the negative attitude? Mainstream v ¥ proofs: six fiest principles and four rules
r{case +isineg questions on sequences and series, while ,  Leervaflen)
9. Froafl of De Moivee™s Theproom VOOV exciting. ane at least niaoageatle, chain nule {overy year)
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*  parametric differentiation (almost gvery
yEar)
* impliciv differentiation (vene often).

Fronme Ahe applications of  ditfTerenliation,
sketehing rational curves and real roots of
cubic equations are probably worth extea
sludly 1his wesr.

You should also carefully oo theaush the
guestions frome the pase five vears where
alzebra ot wizonometry are required to re-
wrile derivalives In some specified [oem.
This pattern is likely to continue,

1. Differentiation from first principles
{There are ooly six functions that vou
can Twe asked o differentiate tioum firat

. aoq 1 \
principles: +°, x', = Jx. sinx, cosx)
v

en differentiate Jx with respiect o x
from first principles
2. [hfferentiation pronfs
et prove, Trom sl primgiples,
W dn

d d

— ()= — 1 v—,

v d: de
where o — p{x}h @ne v — wix)

3. [Hilerentiation by rule

e.o. find dv it

dv
{il v=sin {3x-1

ey

{in rv=g sinx

=4
it v =1
{nin) n\h

+

4. [mplicit differentiation
. Iy .
e i el il
¢lx
B+ 737 - 25Ty
5. Parametric differentiation

dy
e.a. find the value of _d.r‘_

when ¢ -0 af
X -r+toosr,  p—r—isior,

f. Nefax, onin and poants of inflection
e gt {ind the co-ordinates of the local
maxituny and local mintmom poiots
of the curve

V=2xE “ For x=R

7. Cubie curves and equations
e.a determing the values of &k e R
for which the couation

okt oMy =0
has 1hree real roods
% Rariomal curves
2x+1
=2
{i1 Show that this curve has o tuming
preants ar poins of inflection.
(1) Find the asymptotes of y= fial,

o Fla= . T2

Seribble box

{iit) Uraw a rough sketch of v = Fx).
Y. Newton-Raphson
e laking 1 =0 a5 the lirst
approximation e 8 real root of the
equatian
=131,
wse 1be Newlon-Baphson method 1o (nd
¥+ and ¥, the seeond snd third
approximations
10. Rites of change
e} and x are connected by the
equation
V= (3r—3f
I ﬁ =4, find ﬁ when v =2,
df df

Integration 35 [he fopi¢ coversd in the last
guestion, Cuestion 8, on Paper 1. Like the
other two calcuhis questians, this guestion is
exirermnely popular with stulenis.

1 helps that this question is one of the mores
prediciable oo Paper 1. The (&) parl wall
conmain one ot two straightforsard indefinite
mlegeals (o limigs], nol eegainng any
substitmtions, The (b)Y and {01 pans will
canmain tan or three more involved integrals,
Along with prokably ome part on aregs or
volumes,

Coe of the main problems vou will mect n
integration is being able to classify integrals
miven 10 yeu You shaokl praclise wilh a
vide range of imteemls  from difforeot
sources, making earetul note of the corect
dpErch oo cach tvpe,

For queslions oo areas, i1 s impodant o
analyse  the  given  fegion preperly. n
pacticular, noting eints of intersection of
LUrves,

L (o) part imdefinily inlegrals
g4 [ind
"L
M [ o
S
fii} [sindxdr
fiii) [ w3+ 1) dx

2. Substitution
e.2. evaluate

i J s eospdx

a sinx—4
iy j'l;qx(.r’-n‘dx
3 -

{iii) _[UJ@-I- dx

3. Trivonomefric integrals

e.£. evoluate
Lz
| z 2oos” 2udy

-

{ii} Juf‘ 2easTacosdady

T

E;-‘sinxcus‘xdx

{iil] J

4. [Rationa! integrals

e.4. evoluate

ot s
il '(;x Ex.jdx

o x+2

-1 :
{iijf S

x4+ s
A P
il —ilx
t ]Jah‘“—cl:r+?

3. Area by integration
e.o. find the area of the regian bounded

by 1he curvie 17— &+ 1 und the Fine
¥=25

6. Volumes of rotation
c.g find, by integration methods, the
violume of the sphere senerated by
rodattng the cirele

Pl _v: =&

about the y-axis.

SAMPLE

QUESTIONS

1. Algebra

Cluestion
{a) Expreas
2 + L
r=1dx+11 fx+Dix+2)

nthe form . where &, ;2
gty
and ¢ are canstants.
by () Solve the ineguadiy

-1
* =

ri2 !

for =R, y=-2.

(i) IF {r+iy +dx+8=ix+sy,
forall xc K, find the real
numbers & and 1

. x
&) Flxy= .
X4

for icR, oc R, y=—-a

{1 Show thal 7 2o xp=2 - f{x],
forall xe R, vz«

(i) [f —g<p=qg and o=, simplify
Hay— Fipy and show that

Fig) = fL .
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Selatien

) 1 . |
(- D{xa 1) fx e Dx2)

_ Hr+ZY-Hr-1)
[x=1x+ 10+ 233

_ RIS
(= 1w 1 - 2}
I N
[x=1Nx+2)
L4
Y
N e
b) (0 12 <!
{2y = [Hr + 27 les 2y
x+1 T

(2= IHr+2) <+ 27
R S, B I Ly
Ly gy
If & —x—f=0

(x4 Xx—31=0

r=-2 af ¥=3

-~

/

e
ol

Thus 2oyl
(i} (reiY+ax+8=(x-1)"
fur ufl x
Ny -k A 4§
=% +Me+12 forall v
A 2E (4 8)
=5 k241 forallx
Pattivg like to like,
1. 2k+4=2
k—y-2
S T
=2y +8=1"
oA Ea
12=4¢
t=3 and F=3-2=1.
€ (i fi=——
X+
A-2a-xy =200
[-2a—-x}t-a
_ e x
"
_da+x
Casu

1--f1;,1;}:'].. t
£
_ Het+al—x
I+
=.1:—2a=f|{_2a_:f:I
T+
(i) _-'r"[ﬁ'}'—'i ald g = L
il RN
Hgy=Fipi= § 4
g-a pta

L ate—al - plg -}
Lo +arHp+ o)
_ o — N —
{g—alp+al
__ lg—p
SR PR
As —a=pg and o=0,
Dz pt+ag<g+a and g—p=1.

Thus
: : [+M-)
Flgr- fiphl=——r
(+M-}
Fad=Fipi=n
Hay=rFipL

2. Complex Numbers
and Matrices

Cuestinn

SR s T
() If A=L ]and 3=[ ] find
14 3 4

4

the matra X such that
RN )
Show that 53— is 8 reof of the
(R

S —(4-f)z+5-S=D
arnd Fingl Lhe afher roal al this
CoyuAtion,

by {i)

" T . 2m
(iy = =m¢iT+.'5|r|T s

-

T,
Iy SEO5- AR
a 3

3
Evalbuste o240 Siving your aoswer
in the foem ¢+

—

AT
fe) Write —42
Al

1--3i

’ (cus B+isinl}, and benee evaluate

]
L+ 3¢
E \l",:u' I

ict The Tomn

Solulicn

[ - i
(a) A= ] and A= .
34 1304

det( By =| B|=20-21=-L,

3'—=L[I4 T T
Ol 5703 s

XH =4
xap = ag!

oof1 o-ny-a 7
A=A0" = B
3403 -3

=[—;1 Ilﬁ}

Lad LA

th) (i) 2z —(d-Nz+{5-3)=0
g=3+i:
(R = (4= iN3+)
HE-50-0
Grai i 12 4
B 45 -5i=D
Gpmr-1-12-7
—-l+5-5f=0
=l =12=1+5)—{8i-F=-51=0
0=
Thus 347 058 maol,
IEthe mots are - =m=23+75 and
2 =[ then
¥l I-ﬁ:;-.:i-{zq---.f
&t
f=(1-11—-m
={d-11-{3+i)
=|-2F,
T 2
{ii) zl=ccvs"—ﬂ+."sing
3 3
I -
T —EE——(5in—
- 3 3
foah [ mh
=cu5| —— +/sIn ——|
Y, K « 3)’
{ O . [?n;
=Ty = | wos| = 4 isin| =
N, 3 " A
#| gos| == |- fsin| ——
|: 3J .3
{21‘: o
=cos| X1
3 LY
3
Huin| —-=
103y
=cus§+r’sin—
3
=]—+!£.
2 2
31443 1y
@ @ L] W30 14435

— s
-G8 1-437 14437
142433

143

gl

SAMPLE

QUESTIONS

212037

£l
__1 B
2 2
E ]
SN\
2
N
II
2

u='—: {or 60°)
23
0="" [or 12
3
Thus
1534 [ Ir . 2z
=~ 1| engs— — Faln— J
-5 3 3

or 1{cosi20° +7sin1207)

= 15
" L+434 n .. 2n
i =| pos—+jfsin—
(i) |:I JEJ [ 3 3]

o . 2n
[or 120° isstead al TJ

=cnglir - ikl
=cosl+ /sind
=1+

=1.

3. Differentiation

Cuestion
{a} Find the slope o the wneenl e e cucve
y—ae= 13
al the point £3,2).
thy (i) The parametric cquations of a curve
are:

PP r—1-¢,

Find the vabue of E when r=10,
dr
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{iip Taking x5 =1 as the first approx-
imaciom ta a oot of the equatian
X x k=0,
where & 15 8 constant, the Mewlon-
Raphson  melhod  oives  x ——,
i
whore 1; s the sccond approx-
imation. Datermine the value of &

. cosx w®
ey I v= , fuor !}{xe.':, show

[—sinx 2

that
dy |
dy  2deosx Jl —sinx

Solulicn
{an) P =413
dy T de
T [ [ Sl
r[ &y 7 4 odv
de dy
T

Pl
dv  dr ]

dy
d.l'“ Xp=3n+ x
de _2x+y
dr l-x
At (3,2), the slope of the tanzent is
H2
1 3
(b)) - ] yol-¢
E=2¢*3’ E=—er
dt dt
dy
S_dr - -l
dy  dx o2 2
di

'y

When £=6, L Y
dr

"t

(i) F=x'+x +k
Fix) =37+ 2x
Mewton-Raphson:

Typ =X, - ‘;,j‘ %)
Alx,)
Hn=li= g:
]

_ Sl
T2 __J"“{.r,_i
E—L— T+1+ k&

3 3+2
E=l_2+k
5 5
G—5— 2+ 4]
=3k
k=-3.

-

COsY CUE T
b »= — = -
| —sinx f—smx

& 1 eone T
dr 2 [Il —sin xJ
(1= sinxh—sinr) - (oot -ohax)
" {]—sin.r]'\'

I

d}: 1 {cus:.wf‘,l_E

de 2z L

{(1-sina) =

. A 2
—SInx 5T xR CDET x
=

{]—sin.r]:
E_ | —sinx
dx : :
o)1 —5iny)d
dy I
dv [ L
2{cosx)t{] —sina)?
dy 1

dr 2 feosxf1—sing

4, Integration

Question
(a} Find (i) [[Vr+x)d
{ii} Jms-ixd.r.
fby {i) Hvaluake j: JZe—lde
{ii} ‘Uhe shaded region shown is
bouagled by the curve r=1 1 _}'3

aragd e line x = [, Fingl the area of
this regiom.

E 3

=14
[
{c} Evaluate Iﬂl JEG—x® dr
Sirlation
| 4
@ i J{V +x}:h-=ﬂx: +.x-J¢1-
120,
ToXE A e
a =

- |
il cosdrdy = —sindy +¢
@i | :

by (i) f=j-w.|'2.‘f—|d.‘f
I

SAMPLE

QUESTIONS

I:,'l_sin"i
El

wher ¥ —2,0—

when x=4, [ =

b | F1

! deosad cosQdd

]
]t D —a

= [Lficos” 8da

E=l

[ 4 o 20030

Ml;
Y gt

=

=H[ﬂ I lﬂ.a'in 20t

a1 H

) A
et |
—da-— - 243
a
o
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The ane thing that Paper | and Paper 2 have
mocomnonpn i et sludents ane reguired oo
ATEWET 51X questions i 1wo and a hall hours,
Howeser, on Paper 1, there is a straighs-
[irward chamce ol six questions oud ol gight,
But, on Paper 2, there are two scparate
seclions. Hectiom A, ol the core colrse,
wentains sewen duesiions, of which siudonts
tust snawer flve. Section B contains four
guestives  from which students  have o
choose just oneg.

While Paper 1 s heivily based on o aleebo
and calculus, Paper 2 leans more towards
eenemetry, rigonometry and probal:ility. As
sieh, the algebm conlent s moch redoced.
being  mostly confined to solving  linsar,
guadratic aml simultaneons equations, Tven
though many stodenls sco papor 2 oas a
welcome  reliel alter Paper 1, there s
nevertheless an mersase in the number of
formulas and methods w be learned. Also, a
corplerely dilferent minglser is reguired ©
tackle  probabiliy questions  Mrom thas
required for Paper 1.

One word of waming 33 not to approach
Section & with only five questions preparced.
Thiz can be highiv dangecons, §oone {or
more!y of the questions you intend doing
tuens oot e e unoswally dilficall or stegnge,
then wou have no fall-back question, A
classic example of this was Duoestion 5, on
wrigonomuley in 2006, 11, [or example, vou
are not a big fen of probability, you should
wink at enopgzh o thal ar least vou have an
option i the veorsl comaes 1o the worst,

In Section B ke lar the mosl populgr
question is Cheestien ¥, on Further Calealus
and Series. This question is chosen by well
over 90% of students annually, 1t woes
without saying that voor differentiation and
mbegealion will have 80 he up o seratch o
tackle this vopic,

The Gircle

The Ffiyst guestion an Paper 1 examines oo-
oreliale cecinetry ol the civcle, This is really
the sccond co-ordinaic geomctry tepic, after
the line. 1t will he necessary o ose many of
the fermuda frome ehe e, eog, the distano,
slope, eguation of a line and perpendicular
dighanes [ormulae,

The key opics to prepare tor the later parts
ol the guestion ane

* fwlip the equation of an awkwand
cirele, vither by geometey (as i 2007

ot by uzing the g, £ ¢ methed (as in
2004y

*  Awmding the cquations of tangzents and
chevds, padiculatly by using the
prerpendicular distance Tomulae,

11 the information ziven alwur a circle, ar a
line. can be represented veomeinicalby. then o
i3 & 2o0d idea to draw a roogh diagrarn. This
can serve o degl porpose, 0 fan seérve 0
show the approsch that should be taken. snd
it can provide one way of checking the
unswer, [Fthe inlormation given abour g
circle i not easily drawno, this probably
means that the hetter way of finding its
waqualion is e use the g, L o mcthod.

Unloriamately, wmemy slodenls st Paper 2
by tryiog Question 1, often without reading
the other questions. This is not wise, a5 there
1o roacantes Lbae this guestion is e
eagiest on the paper. Indeed it bas sometimes
been amwgne the lonper and mogre imvolved,
You should alwows read all the questions.
and start with the guestion which sou
vensieler 1o be 1he vasiesl (oo you,

1. Enuatlm: r _u: =
e find the equaiinn of the ciccle, with
certre (0,0 and which bas the line
2x 431 =126 as atangent
2. Equatim: {r-— I.l]l: +{r- ff]ll =
.z md the couanion ol the cicele that
has centre {i5,3% and has the Jine
r=1 as atlanpent
3. Eguation: o _v3 +2gv+2f+o=0
oz find the co-ordinates of the centre
of the circle
P _1:3 -2y k=1
angl the vahie o & i e length of its
rading is 5
4.z fyo methaodd
e.n Tind the equation ol the circle
which containg the points (0,2} and
(1,31 and which has its centre on the
line w+51-15-0
5. Parsmetrie enpations
e, Tmd the Carvlesign equaticn, the
centre and the radius of the cicele given
by
r=T—doosd. v=-l+4d4ink
#.  Touching cireles
e imvestigare 10 the gingles
P _v3 —dr—4y—4=0 and

A —Br-12p+48 =0
iolersecl al a smgle point
T. [I[ntersection of a line and a circle
e find the points of intersection of the
line x+2p =12 and e cirele
s _v: —Ir—-gy=0
8. Proof of tingent Formula

Y. Tangent at a pobst
e find the equation o the tangent to

the circle £ - _1-': —2r+dAy =0
the point §3.-3)

10, Tangents and chords
e find the equations of the tangents
thar gan be A from e poi
(—3.—a} toshe oirele

o4 _1'3 —dr-2vr-53=1},

Vectors

YWegtors 15 the lopie covered by Quoestion 2
each year. Although some studeris do not
slinly wetlors and soocannol adempl s
question. it is pevertheless usually one of the
mote aceessible questions on Paper 2. Again,
there have been cxceplions, most ootably the
(e} part in 1999 and the (c) part i 2003, So
amain, i0 5 importanl o be gble o swilch
gquostions, if noecssary,

Students femd W preler questions mvobving §
and j wectors and the scalar product, and ate
likefy to be rewarded in most parts of the
gquostion,  However, pencral planc wectors
usually appear ot some stase, and so should
ol by ignenad, [ndeed a number o guuestions
mix ideas from both souroes,

1. General vectors
eq. Let oo be a triangle. Let g be the

midpaint of [o."l] and ¢ E[m’)] such that
Ly c,r.")| = 1:2. Let ap and ng intersect
al the point ».

{8} Express g interms of & oand 4.
{1} Express o interns of & and h

cf

] b
B

2./ and | vectors
ep po5l =27, §= =37 +47 el
F=27 47
] Wil E interms ol ¢ aml -
{ii) Write 7 interms of 7 and 7 if

pt=rg—p.

3. Modulus

e if p=-37 +k . for ke R, find

—

the value of £ il | 7] = /38
4. Scalar produoct

cg ifa=3F —47. b =—57 +F and

F =37 - 77, valoulaty

(i) o.h.

(i) ab.bc

5 Geomefric properties of scalar
product

ew F=4i -3 bh=i+27 and

§=107 k]

{11 Find the measure of the anele
between 4 and F. comoct to the
nesrest degree,

{11 Deternune the value of & = K I
k|5

0. Reluted (perpendicular) vecior
e it @=27 =37 und = —57 + 27,
{i) Find (F+0)-,

{iiy Investipate if a.h—-= &

The Line and
Transformations

Co-ordinate geometry of the line and linsar
tranatetmations will  he  examined  in
Ceslion 3. Possibly because ol fomiliarioy
wilh co-ordinate peomwelny since seeond year
or third year. most students are well disposed
riwwvards this question. Hinsever, thar does not
enaare Lt il wilhioul itg difficuities,

L.

Many guestion pants from provions yoars
required oo mote than Junior Cert matedal mo
lully answer the question. ¥el some of these
sepere EMicwdd (B) amed ok purls!

The new formulae fer Leaving Cert. are
those for the anples between two lines, the
perpendicular dislanee and  Bor concurment
lines, The last of these was asked s g mspor
part last year. and so may of may not re-
appear lhis year.

In Aransiormations.  the main ovpes of
questions are finding the images of points.
lines and line sepments. You should also
walch guestions where an e Jine 5 given
and we Bave o work back 10 the onginal
line,

A.The Line

1. Basic concepts
e i b= (Ld4), o =€L1) and

|be| - 3.

find the two possible valucsof ke R
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[vivisors of a line segment

e o ={--51) and H={Y- 6] lind
the co-ordinaces of the poiot o which
divides [arh| internally in the ratic
5.2

Prool of aophe Dedvecen (win Tines
formula

Angle between twn lines

e, Tnd, coerect 1o the nearest depees,
the lanzer anizle beiween the Bnes

o Fp=0and 2y Iy l=1
Concurrent Tings

e md the sgquation o the line which
containg the point of intersection of the
lings v+ v—5—famd v —-2p-~4-_1

and which has slope %

Froaf of perpendicular distance
Mormula

(TR v well warth oving speciol
exflemiion b, s 38 o let Boen exeniiice!
Shoacr FURN )

Ferpendicular distence formuola

e find the perpendicular disiance from

the point §—3,73 1o the Fine contaanine
the points (2,—4] and (-6.2).

Transformations

Fnnges of points
& Fis the fransloemation
{7 ¥) =[x}
where 2" = -2+ 3y, 7' =254 1
If p=0=300g={0,7y and r={2.4%
find F{p, Figy and fimn
Irnvestigale il
arca A pgl = arca A R (g T
image of @ linge
.z fis the irumslurmation
{7 3= [}
where 2" =--3x- 3, ¥ =20 30
(] Listhe line 3xr—4v =38 Findihe
cguation of F{L
iy Mis the fine 3v—dy =4k, Find the
couation of £y and voerty that
N R

Image of a line segment
et fisthe transFormation

{_-.L-__]_u] B3 [_.'..rh!l.r}
where 2'=x4+2r 1 =—x4+31
{0 Fa={4, Lyan h=1 12, show
that
r=4-50L v=-1+31
for O£ 1. are parametric
epuations ol [m’i].
{1i1 rorve thar _,f[[u.";” isaline

SCUOCNT.

Seriblle box

Trigonometry

Aler the huwe seare o 2000, the wo
trigonometry questions. Quesiions 4 and 5.
eeturned 1o narmal in 2007, Alhoush many
students say that thew don’t ke orig, most
end up doing at least oone af these questions
m e Lewving Cerle Most sluenls also

recoeise  hat

they need 1w be quie

prodficient with teip for many other areas,
espiciably  differentinnon,  mlecralion aml
complex munbers.

Cortain padterns have vmerged over the wears
(2000 excluded) in the two trip quesiions.

Alhowgh  thers s

o meatanies ol oa

contimuation, 1t is sill worlh looking closcly
at the patterns.

For starters. for the fast six years, Qucstion
AfTp has dealt with iz eqguations, along with
an associaled g identity, Alse Question
dte) has been a practical problem connected
wilh cireles, ¥ ow coull da i worse Lan 20
throngh these questions in great detail.

For o similac tme-lrame, Question S(b) and
Sic) have dealt witl proving and using wig

iclentities,  angl

I-dimensional  practical

probicms. with the Fier wsuafly socupvinge
the {c) part. Again this is worth poting.

Besides proctical trig. ie, the sine and cosine

rules,

arc and  seceors, the next oSt

impartand area Lo stady is rig ideniites, The
first thing te do is ta learn the twelve set
prodals on the course: o are moee than
likely W find ome of them on the paper in
Jupe. Meoving other wig identities bas not
been that Lifficul Tor o nwmber o years now,

Finally, inverse trig praphs and teip limnits
might appeur. bul are less likely,

L.

t-d

Basic definitions
e !
eqn i sin d ———, for 092 4 <90°
f+1
expriss WA miemsol re N
Right-angled triangles
e, I the triangle showen below,

atr | b, W | aef | =12, | Zoak|=32°
EL |£<'d¢r|=58°. fimel |<'-"J|. ot 1o

twn decimal places.

320 55 r
o ]
—

3. General iriangles

el

fm

&2 A, foand e ane three points

on hotizontal ground, with

|c.'FJ| =130 m and | Zu.-_-b| =al®,

A vertical mast, [«d |, of height & m,

ig placed at ¢, The angle of clevation of

of Iromw e 3s 377, while the angle of

elevarion of of from b iz 477

{1 Express |ur_-| and |."}c| ity terims
o i1,

{iiy Hence, of otherwise, Tied &, coreece

o the neanes, mudoe,
Arcs and ectonrs

e o, frand o are three points on 2
cirele with ventre & and radius «
A

|¢r(.‘ = |."Jc.'|:]2 anel |[c.ru.!'1| Tm

{11 Calculate |¢.-.":||, cnrrect to W

deecimal places.
{iiy Find the value of ¢, correct to two
decimal places,
{1i1) Calculate the area of the shaded
Tesion STow .
Twelve standard pronfs
e, prove that
sin2d =—2 tan jI .
L+ Lan” A
angl se Whis idlentily W express tan 739
i surd farmm
Basic trigonamctric identities
o provee L
{sin A = cos A}E +(sin A4 —cos .»!]l:
=2
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7. €ther identities
&2, provve that
sil A -8y tan A+l b
sinfA - £} " tanAd—wn
8. Simple trigononeteic cqualions
e, solve the cquation

sind= —E._
s
for 07 =8 £ 3607
9. Harder trigonometric cquations
ez snlve the equation
sint@—cosh+ =0,
for 0" <8< 360F
1 Trigonpmetric lHimits
== LH evaluale
. sndx
fim .
IR iy

Probability

Seclion A [mishes with 1w gquestions which
are commonly konown as the probahilice
questions, Howewer, a better name would be
“hserste maths” as  1he  quesliong  cover
probabilicy,  statistics apd  differcnee
coquaions,

Certain putterms are well cstablished with
respert 1o he formal of Questions & and 7.
Guestion Hihdy has for many years dealt with
differenee  wuations, On one o [wo
aceazians, 71t s particulaely difficuln, i has
moved to the {cp part. Question 7{c) has
ahwavs  deall  wilh ubstract  stalishics
queslions.

The remainiag fouwr parts of the twe
guestions  hen deal  with  areansements,
combinations and probabilicy, Ao odd ume
one of bess four parts hoas deall with
rrerical statistics, e, [he werphied nuxan,

Because of this, students who are nat at all
well disposed towards probability sre oflen
gurprised &0 find that some Leaving Cert.
questions contain only  onc pat on
probabilily el

For safety reasens, wou should bave at least
ane of these questions ready to po if one of
wour merc popular questions s uousually
Ailficull, This is of courss, assumanyg al you
are not a probabiliey buff, in which case you
will Turve these questions near the top of your
to-cli list,

1. Fundamental principle of counting
ez howw many differenc four digie
numbers greater than 5000 can be
Forrred From thie digis 2,4, 5, 8,9
if each digit can be used only onee
in any piven number?

How many of these numbers are odd?
2. Arraneemen(s {permnialions)

.0 how many amangements are

possible of all of the letters of the word

COURTLR?

In hovsr many of these amangements are

the three vosvels side by side?

Ire hovw namy ol Thess arcneements da

the thres vowels ncoopy the last thiee

[ositinns?

3. Combinations {choices)

e a woman has eleven close friends.

(1] [n hawe many ways can she myile
five of them toe dimer?

(i} [ bow many ways can she mvite
(1w ol thern (7w are maerivel gl
will only attend i both are invied?

{iit] [n how many ways can she mvite
Gwve ol them iU fwo of ber Tricnds
are not on apeaking verms and witl
nl artEnd tagerher!

4, Probability

e three discs are chosen at randon,

withoo! replavemenl, [rom a bae

contaimiog 3 red, 8 Blus and 7 white

dises, Find the probability that the

chosen discs will be

{£) all blua.

(E1Y ome ol each coldur,

(i) vwro of onc colour and one of o
difterent colour.

The mean and weighted mean

eqr ifthe mean of §, v+1, 2 23+

n

g v+ 2, find the value of x
f.  standard deviation
oz 0f o 15 the standard deviation of
e, Mo
shusa thul ghe standard devistion o
du—1, 4 -1, dc =1
5 4
7. Proof of difference equations fornola
5. Differenes cguations
gz, solve the difference couation
Qoo = Fo oy, =00

if wy =3 and =%.

Further Calculus
and Series

Ouestion %, the first question in Section B, is
by far the most popular eption chogen by
stidents cach wear, [mothe vast majeoly of
cases, this is becavse i is the only option
wopic they studied i school, Stedying one
option topic is mors or loss unavoidable, duc
wr the lensth af the course ard the time
ConstTAI LS,

Further calewdus and series s composed of
four majer topics: intcgration by pans, the
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Ratio Tezst. Maclawin series and naxinmum
and mirimum problemsz. Thess ace quite
distinet fopics, widl the vxeeplion of the use
of the Ratio Test with haclaurin series.

O the fowr topics, the only one which has
neclreed  every  year s maximum  and
rminirmem problems, Last wear this was qusl
the {a} part of the question. It is likely o be a
pnoee subslantial part this yeas.

Oine other key idea to watch is writing down
an expression o the penerad tean o a series
obtained {from the Maclsurin serics foomula
This is traditionally a hugely problematic
area for sinfenes. Failuee o obtain g peoeral
PO CRPTCESION com mcan that we may not be
ahle to complee the guestion, if we are
subscguerdly asked 0owse the Buie Test o
test the series for converzence.

1. Integration by parts
€42 use imtegration by pars to find

I:r rinxdy,

2. Ruliv Test
o ﬂ_—]]d.‘l.'lr_l )

.13 show that the series
=2ee

convergent forall e 1k
3. Maclaurin series
e. the Maclaoein series for  fx) is
. . 0 0y s
_,flli'l.:l = j(t}}—'&.'r-!-&x' +
K 2!
{1t Dorve the Maclaurin serics for
Fixy = cogx, up oooand includine

the term comaining ¥
{10 Write down She peneral weem. and
use the Ratio Tost to show that the
series comverpes orall r= R,
4. Maximum and minimom problems
£.00

x X

A rectangle of dimensions 2x and p
15 g inside a semi-cirgle of
radins r as shown,

Express the area of tha rectangle in
lerms ol v und -~

Find the walue of 1 for which the
area of the recianple is 2 maxinun,
amd [ind 1his maximum anca,
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SAM PLE if — ‘.'r'[:_? +IP (528 - a5 Then the perpendicular distance (®) (@ :"‘"1 g Ihc lhc.ﬁ.nglc hc‘.an
_ . . : Loand 1he posihive 31135, Lel
If the circles touch externally, then from the cenire {-1,3) 1o this \ postive .
, — B he the anole hetween A aad
N+a=d tangent is r = J/13. b S dlet B
- the positive y-axis. and let E
1y
- NI - S0k =‘~'IE M: 13 b an ungle betwyeen Loand £
1. The Circle - o .= a—
2J5 + BN -k =35 N2 3¢
Question % =3 |R‘ —11 | -13 tance =4 and tanb= .
(@) The ciecle C has the Llines S-fF=4% 11213 oo E—ll——13
¥=Lx=7.p==-2 and r=4 as k=45 : ' i
. i T . _ - k=2 or k=2 K:r=nnx+uo,
; '[Iz'llnge"]?gl- Flf':d]:hb EqUﬂ[lllﬁﬂ of C. (i) The vywation ul the commen The reguined tangenls g 12040
(b) The cuﬁc c i 25 cquation tangent _tn I'fnlh.u:.u'cles at their peint Ze-3v+24=0 and
¥ s 2 du—15=0 of Inlerseetion is 2¢ 3y =0 i .
x 3 2=l TE=nx
and the cirele 5, has cquation Hok -0 ! ! !
LN
X eyt 10r—10v+ k=0, {¥7+07+Ir—dy - 13)
where £ is a constint, —(xt y: =l —10wr+45)=0 2_ ThE‘ Line and a
(M Find the valoe ol& 67 5, aml 5. L2r+ 6y —Bli=1 - >
= = _J. n = al
ol eatermally. g o 1020 TI'aI"ISfDI'matIDI'IS / \
iy Withthis value ol &, 5 and 5, @ () - '
¢l (i i
touch at the poind g Find Lhe Question ) ) ) tanll = lunge —
couation of the comimon langent o o (a} pd2¢- 3501y tmonaline £, forall tami— Lan 3
) e 1l h e . ; - lanl = ———
S and S, ata .valm,s al ¢ = B Wrile the egualion of £ L+ tan e tan 3
(€) Theline £ : v+5y—27 =0 interscets in the farm ar+bp+o—4. an =
the cirele & at the poins « and & where (b (i) M:y—mr+o and lan bl = ll—:
|awfii= w26, The centre of Sis (1.3}, i Ny mx e, are lwa + 1y
i . . . - < 1) Lat m = nr Be the slope of
. . . . { | |
{1y Find the perpendicular distance ioleTseeting lines,
feam the ceatre ol 5 (@ L. B ) s an angle herween Aand A yp=me—ioand m, =—i hethe
{iiy Find the coquation of the circle . " = ) e we
(@i Fuind the equations of he twao prove tht slope of the line v+ y =7.
2 L a2 _
tangeries to % which have slope i lanll = T+ H=tan 36 the angle belween
Solution {igy §the angle belween the Tine I i - - X
a) {i} p— e+ and the line v+ =7 these fines. Ths tan Y
. 12 .
i tan” 2, fimd the lwo possible Then
3 fhy — ity
" lan=4_———=
el b the perpendivular Bistunee values of w. _ 14 e,
from the centre o the line (e} Fis the tnmsformution {1, ] = |:.1."~}='} 2 m+]
cxiSy 27=0. The . C s S=r
LixiSy 27=0. Then where » = v+ 21 angd v —3x -1, 3 [ —m
pe [{=11+5(31-27| {it Eapruss vamd v n eoms ol x° aned Case 1:
I ]I-T IR ¥ 2_m+l
: : . . . e —
i - |_|3| o 3 [ify f mlhell.ne 4.r-|-.?_-.- Fi=0 Find 3 2] .'f;'q .
T o TG WG T . j:'-‘ IE‘31'-;3“{?'rl ﬂ}f _a;“-}-l . . “i_ ’;‘m—-’”"‘
i - . [ 15 @ lie such that J]oconrms 1=
i (i Lud the leneth ol he vhond, !m’:|. (1) &3 _“ ! _‘H ) A @
i ! the prainl (1,2 aml s papeadicula =
. be 2z, Than : T3
From the disgrant, centre = (4.1) ‘.-"_ o L) -
and radius length =3. 27 =v26 — Fimd the equation o F{&) and the ('E"“'f:
Thus the equation of the eincle s __M IIE e eguation ol K, 2o mod
= =1y =9, R R E Food-m
. 2 _n [f# iz the lengh of the radius. then Solution 2= 3w 3
() @) & 372t +2a-dpr-15=( R . (@} 2 3501y ison £ Thus m= 3
e A SNERNER ¥=2 3 ¥ (© ) £y o (. F) where
TUklluzy :F'l IT=—t—-=|a - , ,
237 R y=1-5t ¥—x+2p and v —3x-p
LT ST 15 =420 The equation of the cirele s v+ =1 Then
Fpr a4y = =10y -k =10 (x— L1y —{p—3F - 13 2 5 X2y =y
o =3 = = - 2 - — P = *
‘?E:.“c [3,5) or VY 2i—r-3=0. Then T+1 ) 1 Gr—2p=2¢
tadlug =1 {iiij Lct the equakion of a tangont to the 2 3 T =x'+2p
=y2a+25-K A B 1 Sr+ls=2y -2 W
N s cimele O widh slopu E b Sy—2pel7=0 r= - ]
.;!su. distanes: botwaen the centres Iy—dptd =0 is the couation of . Also
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Iy + by =235

—Srt+yr=—1
Ty=3"—1

k-

=3

i L dx+p+3=0
ks

PP T P L

P -1y ]'F?l I _1J

I T \ 7
k=0

A E 2 =T 2120
T aRE Rl BEY )|
(iin) Slopeob F{Ly=-15
As UYL (LY. slopeof

e ]
.ﬂh}—ﬁ.

SEY contains the point (1L2)

Thing the equation of &) is
[

We2=—x -1
. 25( ]
b E | FE
=25y 449 =0

Then the cquation of £ :
20 - 2503 - 11+ 49 =0
T+ 2 -T5x =250 449 =0
—Tdx+ 2749 =0

o Tx -7y - 400},

3. Trigonometry

OQuestion
. 3 . . .
{ay IFtan 4= ‘—1, for 4V A <MW, exparess

(i) «cosd, (i) cosld,

in the form E. whire pogeM,
&

(b} (i} Express cos3x—cosy asa prodoct
of sines.
(i) Hence, or stherwise, Tind all
solunions of the cguation
Sinx + s da - cos v =),
ot O = x = 360%
(e} 5 i acingle with centre o and sadiug
length v containige the points . b and ¢
stach har e g an equilateral eaaeghe,

5y is A ¢ircle with centre pand Jor] a3
a dismeter. S, interscets [ae] and [#c]

ity and ¢ respeotively,

b

(i} Express |a.l':r| and the area of the

triangle afo i terms of r,

{if) Express the arca of the triangle cpy
in terms ol e,

{ill} Cxpress the area ol the shaded
rerion e tenns ol r and =

Soletion
(a) (it Frown the rinogle,
[EEF LS
r=25
=3
r=5
A
4
Thus oL A4 = i
5

(O cos2d=cos” 4 -sin” A

()

19
BRI
-1
S 28
() (it cos3y—cosy
- Plxxy . {3x-a0
=—Zsini — |sm| T,
o= L E
=-2sin2rsins

(B sing = |cosdr - cosr]=1
ginr—-2gin2rziny=40
sina{l—2sin2xy=10

sinyr=0 or l-Zsinlr=10
ginx—0 or sin?.::-]—
2
sine —0:
o= 0 TE0E, 360
5i|12.1:=l:
2

2 =307, 1507, 3907, 510°
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(£} i)

x=159, 75" |95, 2557

Llsiny the Cosine Rule oo Lhe

triangle oo,

o 1 1
|ab| ="+ = 2rmens 200

| m’)|: =1 - 1#3[—1]
3

v=

il -
|::rb| =3

| m’)l =3r

Also

area Aabe = ] || b |$ii'| Gl

ta| —

LnErarE

2

{iif) Shaded arca

ared Ak —2 arvea Aepe
— Gren SECIOT gt
4 g o2 zilos ]

G132
s T
Wi, owt
ERENE L
E 12

SAMPLE

QUESTIONS

4. Probability

Question

() A stodent sits five cxams to obeain o
qualification. The weishts for these
exams are 5, 2, 3, 1, 4 nespootively, The
studant soores 3%, L0%. 5% and 48%
ien 1 1irgl Pl exams. What percentags
soore s cequited i\ the nal cxanm w
obiain a weighted mean percentape of
bl

Y (2
Iy w, =k —] + —]
) +l3)

selution ot the difference equation
Bito_a + Pty + o, =10,

ol

i5 the rengral

where g and ¢ are constants.
Ietermine the value of g and the valoe
ulg.

If ug =5 and &, =3, determine the
wvalues ol the constanes & and m, and

find &, in the form :.—‘, where
]

a. e M.

{e)y A shelt contains six different books in
Enclish, five different baoks in French
Al Tour dilereant Books in Cerman,

{iy [ftwo books arc picked at random,
what 15 the prabahilicy that they
are i Lbe samie nieuaee?

{iip [ two books are picked at random,
whal is e pegbalulicy that they
urw in differeon kinguages?

{idi} Lf three books are preked at random.
whist is the probablicy that they
arc not all io the same [anguage?

{iv} [fsix honks are picked aé vandom,
what 15 1he probability that thern:
arc cxactly two in cach lzoguapc?

&ilotion
{a) Lot x% be the reguiced mark in the Jast
test g0 2et 2 wekehted mean of A%,

Then
G =T33y —{60= 2] +da= 3}
=B+ (xxdh
A+2-3+414+ )
601 = BES -
15
900 = 508 + 4y
232 =4y
X = 3¥
(b) From u, = .'ic|(]—\I o+ :::(2\5 , - and -1-
w2 n 3
are the roots of the characteristic

equatinn.
[
sum of roots = —-—=—
2 3 6

i 1 2
produst ol ooty =—x—=
X 3

| —
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Characieristic cquation:
T o1
Yot rso=0
i

or 6 —Tx-2=0
Conpparing (his with
ﬁ“u j1 T Pt Ty, = 0,

werrl,  p=-7 anl g =

T _A[—| *ur[ijﬂ,

1 ¢ ol

iy =5 ﬂ'|—J +m|—| =
k+m=3 a1
) .
[TI— k=] =m =3
1 [3)=3)
I+ Am 18 var B
Thus
1x-3: =3 -Jm=-13
2 3+ 4m =18
n=3
anil k=1
Then
1 e 1,16 1355
;14=2[_J +3|_ - 6 L
.2 | R 2? 1h
(e} & Epglish, 5 French and 4 {erman
hoals.

(i} Fxpermment
choose 2 books from L3

15"
n=#5=| J=m5
\2

£: choozse 2 books in same
Lamsz e
= {2 from O Eng)
ar (2 Tpmn 3 1)
o (2 from 4 Ger)

6y (5] (4
se=[o -3 (2]

PLE) = Plsmme linguage) = ﬂ
165

(il Success = 2 hooks in different
Tanpusres
Failure — 2 books in the same
Tanpruar:
By (i},

i failures

-

1
- Pisame lang, - —
{ o 108

FPrsaceessy= [ — FEIlwne)
31 74
Pidilflaney =1 o = -
( ne-) s 105
(iii} Experimient;
chonse 3 hooks fiom 13

157
J:—#S-—[ =435
3

Success: not all in the same
language
Faifure:  all in the same lanpuane
gy 8 4
e + |-i- .34
1\3; 3) >

34
FPiiaillurcy= ?

T
FPlouceess)=1 ——4 =— 42l
435 4335

{iv) LExperiment:
choose 6 hooks fivin B3
. L5
n=#5= 6|=5,m}s

-

E: choose (2 from & Eng)
and (2 from 3 Frey
amal (2 freem 4 Ger)

AT LTS
r-gs— 5 w ]
2 2 2,

=40
B E) = Pliwo in epch language)
O
T S0S
_ 180
1008

5. Further Calculus

() Use interration by pants 1o evuluste
I
_[ NeRiy lefdy.

(b) A rectangular block has a squars base
and & tokal surface area of 54 o’

Find he maximem possikle volome of
the block,
(e} {1 Tindihe valueol &k e R EF

0 R =
tan™t = s anT e = 2
3 4

i1} The Maclaurin series Tor tan™ x s
{ii}

a - N
17se the first four terms of tis

. . 41
SEreS 1o ANProXimace an I; and

heocy find an spproximation for m,
corred o three decimal plaves,

Selutien

) 7= @2+ Dy

[.el w=3r11 v = ¢elx
d .
gy, v |etdr
dx -
tlrr = 2l r=g’

| | x|
=| wdv=wuv _—| wdw
I I o J Ih

= [fl‘r + ],'IE”: Il:' - _[01 & 2dy

—(33—1]—2LQ‘JL

—(3e-N-He-1
=e¢-1,
(b) Letx be the length of a side of
The supuare base, and e f e fhe
height of the block,

"r-- remrmersrssre e rm- -

h
JJ; T
f’J
f’J
:.ff’
JJ’
r
x
To be a maximums:
¥o=th
Given:
Tuwlal surfaee area =54
2T k) =54
Ich=27 a7
2T 42
p=t%
2x
Then
TRy ]
M =x
. 2x
b= l{'7"F'f— 1'1]1
AR
Thus
a o ;
— =37 =350
ik 1(
dy
Put =0:
ile
27 -3 =0
iy
=13
The volume of the block is 8 maximuom
when x=3,

When v=3 lhe maximum volome of

fhe I:u]or.k it

fwun u]]=7§=z?cm?

| ]
o {0 o —]-Hﬂﬂ_]k——
ey (0 i [1/ 3
%H: =
tn~' | 2 l -=
Pote| ?
S
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SAMPLE

QUESTIONS

1= 2k T
= tan—
%
S
I.'.‘.i_]
-k
I-26=2—-k
Ik =1
.ﬁ':l
3
s | .1'3 .'{:C x
i) tan 'x=a-T o =
@ 3 5 T
AUEARTRTER
lan"(—]: _J_T| :]
L2l w2l o352

:“1]3 171
+__ —
5[2_ 7h 2]

= 463467161

= (5-6)30)

|flJ5 1710
+_ — —_——
5L3 73
=0 321745378

Than

tan”~ [ |+tan L

=10-453467261

-0 321745378

1

T

oy

correct i three decimal places,

Seriblle box
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The 2007 Al club

at the Institute of Education
VI ‘-

Institute students who obtained six or more A1 grades
(600 points) in Leaving Certificate 2007.

From left: Grainne Rooney - Medicine, NUI Galway;
Emer Gilhooley - Medicine, Trinity; Rosie Plunkett -
Medicine, Trinity; Niall Nelligan - Medicine, UCD; Gillian
Judge - Medicine, Trinity; Amy Kelly - Teaching St Pats;
Olivia Murphy - Medicine, UCD

Dos and Don’ts: How to avoid the
common mistakes in Maths exams

Dos.

M Arrive with plenty of time
to spare. If you are rushing
into the exam, you will not
be in the right frame of
mind to do yourself justice,
at least for the first while.
B Start immediately, by
reading the entire paper, or
at least any question that
you may possibly do.

B Answer the questions on
the basis of ‘easiest first.
Start with the question you
consider the easiest, then
do the next easiest, and so
on.

M Read each question you
are attempting extremely
carefully, making note of all
that is required of you.

B Show your calculations.
You sometimes (not al-
ways) get full marks fora
correct answer without
work, but if you get the
wrong answer, you get noth-
ing.

M Plan your timing careful-
ly. In theory you have 25
minutes per question. In
practice, you should aim to
complete each question in
20 minutes. This will leave a
little time for reading the
paper at the beginning and
checking answers at the
end.

W Watch the key words, or
even underline them. Some
examples are prove, verify,
show, find, solve, evaluate,
graph, plot. If a question

says ‘hence; as distinct
from‘hence, or otherwise;
you must use what went be-
fore to complete what fol-
lows. Using any other
method will not get you the
marks.

M Before leaving a ques-
tion, check that you have
answered everything re-
quired. If there is some part
you cannot do, leave space
toreturn later.

M Make some attempt at
every part of the questions
you are doing. Any right
step will get you at least the
attempt mark for that part.
HRealise the importance of
algebra, and the need for
care and accuracy when us-
ing algebra.
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Don'ts

M Don't, if at all possible,
rely on exactly six ques-
tions on each paper. Try to
have a standby question,
should one of your pre-
ferred questions not be as
easy as you hoped.

M Don't write out the
question, or any part of it
in the exam. This wastes
valuable time and is com-
pletely unnecessary.

B Don't forget to bring
your calculator, pens,
maths instruments, and
perhaps some sugary
sweets or chocolate into
the exam. By the end, you
could probably do with the
energy boost.

M Don't do any rough work
on your exam paper. Every-
thing should be done in
your answer-book. Rough
work often merits marks.
B Don’t perform any diffi-
cult calculations in your
head. Use your calculator.
M Don't forget that you
must attempt one ques-
tion from Section B on Pa-
per 2.

M Don't bring in a new cal-
culator bought on the
morning of the exam. You
need to be fully familiar
with all the common opera-
tions on your calculator.

M Don't spend time trying
to guess answers. Even if
you get lucky every now
and then, the risk is too

By Aidan Roantree

great that you are just
wasting time.

B Don't daydream, or be-
come worried about how
you are doing. There will be
time for both after the ex-
am. Stay focussed.

M Don't spend too much
time on a difficult final
part: there are probably
only going to be a few
marks allocated to it.
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Wour Leaving Cert, maths exams will begin
on June 6% with Paper 1. This is 2 Friday,
and the cxam is in the morning, By this
siaze,  lnglish,  lome  Feonemics  and
Chemistry will be owver, Even if you do
nejther of the latter two suljects, vou shauld
b veell into the mindset for doing cxams.

Bul preparing [or 3 maths exam regquines wou
e Tnewus differemily  finm other zubjects.
Sloths s o very precise subject, and we don’t
wax eloguent alwout quadeatic equations in
the same wiy thal we can abowt & Yuals
pasnt.

Iaper 1 is very heavily hiased towards
alaebra, O the clghn questiens on this paper,
only Question [ oon arithmetic and money,
rarely has any alpebro, Questions 2 and 3 uru
entirely dedicated o algebra itselfl Question
iy on complex numbers,  invebves  much
algebraic  manipulation.  Question 3, on
seeuences and series, has a e less algeben,

Chuestions & oand 8. oo longtions, graphs and
differentiation,  and  Question 7. on
dilTurentiulien alone, mvolve their i share
of  solving  cquations  and  rewriting
ARSI S,

Al inall, il you ane weak al algebra, you wAll
find Paper 1 troublesome, With this in mind,
vou Should docus now on makiog sure
your grasp of the wain algebraie techniques
in acleguale,

Vovien thangh W mizht appear 1o be viery Bagic,
and almost @ waste of thoe, you should
thoraughly cevise the follpwing alpelraic
technigques:

o substiloteng values indn exprassions,

*  simplifving cxpressions,

o removing brackees by maloiplication,

* inserting brackets by aking out o
counneL Factar,

*  rearranging foroukie,

o simplifving equarions,

*  solving limeur egquations,

*  enlving quadratic equatians

*

using fix) ootation.

Thuese wehnigues will be fregquently reguired
theoughoue both papers, bt especially on
Paper L. [F one pigce of adviee were o be
singled out, it would be to treat the equal o
sign, ‘=" with respect. Don’t leave it out: ir
18 the verb in & mathematical sentenee. Try o
avpid mathemarical islands, e expressions
written on theic own. not linked to anything.

Although we are aware of what topics will be
examined i which questions, it is sil ner a
pood (den to oenwer the exam with Just six

questions prepaced. The content and question
sty fe can changs quile 8 Bl in any given year,
This s notably true of Cuestion |, Question
G and Quasiion 3. Yoo should erter the exam
with an ppet mind, read the entire paper and
then chooge (he queestagns which suil you best
this wear.

Arithmetic and
Money

The topic covered by Question 1 s
arithmetic and money, There are o few
formufar you need to leam here;

* compound inteeest vule: tor each year

i 7 A
A=Pll+—
o 106
o pompoundd inperest Tarmola: aller 7 years
Y.
A=P 1+ —]
v 10y,
o percentage Stoor
trus yvabue — estinate
- |--———----~---.—---~-.--. Y | {m%
true value

There are also s number of methods which

st be Rrgwin:

*  ealing with fractions, pereentages,
rating and prepartions,

*  paloulating income dax,

o using scientlic noarion,

*  handling time and speed calewdations,

This huwever, 15 not the full story, Bach vear,
a maior part of Cuestion | concerns a real-
Tile, practical sitealon, where all thal s
reguired is basic common sense, and good
mimerical skills. You shaubkd ook cacefilly
al the questions of this type tu have becn
asked for the last ten o 5o vears. Flowever,
CXpUCt @ TEwW SCenario to appoar this year,
Unless you are comfortable dealing with
such practival problems. you shoald probalbly
consider beaving out this question.

I. TFractions

-

L. 2 ofasum of maney is €204, Find
7

the sur af money.

2. Hatios
&.0 express the ratio
157
T34

tn the form psg e, where pog, re®
3. Prapertional parves

€. 9 aurn ol money 15 divided belween

Scan, Thorese and Bany in the tatio

F:004, TF Sean gets €200,

(11 what is the sum of money,

(411 how meeh o Therese and bary

gel?

4. Direct proportion
e 7 diarics cost €39-35, How many
ol 1hese diaries can be boyghe Tor
£30-557

5. Cudrrency Comversions
£.0. 4 Woman wiants to change 412300
Japanese Yen inlo eune, The exchange
rale is £1— 1653 Yen. The bank charges
€20 {or Lhis vonversion, How moch. in
eurn, does the woman zee?

0. FPercentases
£.0. express (24 grams o3 4 percentage
wl 2-6 kilugrams

7. VAT
L0 1L cotTpuer is JoT sale ag
£1145. 50, inglusive of VAT at 21%.
What i3 the price of the contputer
exelusive o VATT

& Profit and losy
€L o uar denler sells a car Jor €17400,
miakinz a profit of 20%. Floaw tech bad
she paid B ke var?

Y. Incone fax
e Wark carns £5860 i & momb aeg
has tax ercdits of €240 for that month,
The standard sate gub olY point is E2950
and the standard and higher cates of 18x
are 200 and 41% respectively. Caleulate
hlarh's 1aks home pay for the meoth.

Ik Comiponndl interest role
L5 9 man invests 8500, Fle peis 3.5%%
per annumt compound interest in the first
year el .29 00 the second year.
Caleulate the valuc of bis tmeestment at
the erd ol the second veas.

11. Compound interest formula
£.0. what zum of money, invested now
a1 3% per aeminn compound inlerest,
will agount 10 & 491930 10 seven years
time?

12. Time and speed
£ o woman drives from Weslond o
Shipn. She leaves Wesfoed at 935 and
arrives in Slige gl 1623, 1Mbe dislanue
from Wesford to 5lign is 307 km, what
wigs ot aversge spoed, coroee! o the
nearast kmvk?

13, Scientific notativn
€. write 05 a decimal

(79107 - (% 2x10%
4. Approximation and error
¢z if 60— 35 is1aken as an
approxumulion for 3% 7+ 34-8,
caloulate, correet 1 twe decimal places,
the percentage errat.

Alpebra is the opic covered in Questions 2
and 3, Most students cnd up trying at least
one of these questions, 1 s not possibie go
reliably prediel whal will appear in cach
guestion, so it will be necessary to sty akl
of glgebra to be sene ol even one guestion,

The only fermulae that vou need w leam in
alzehra are the quadratic formula

—ht A —dae
- Xu

and the laws of indices.

B3ut there are many, many methods that have
e b revised, The mosl important of those
are:

re-arranging o formula,

solving lingar equations,

sulving gupsdralie coqualions.,

solving equations with fractions,

sulvinye sinuilaneous cogualions,

using the Factor Theorem,

solvinye cubic eouations,

rewCiting powers, ronts and surds,
salving equations using e laes of
indices,

* solving incqualitics,

* OE X K X K X OE 4

As wou revise these topics, wou shouk
eoncuTlrate on paying atenlion 1o detail,
This & nol just a request (o be as neat as your
porsonality allews, i s o waming that sloppy
work wsually resulis from sloppy thoughis,
und puenerally leads o more mislakes than
those made by an orzanised student. Tven if
your s ool wn orginised persen, prelend [or
one day that youw are!

. Evalualing expressions
e fingl e valoe of @ = 2ab when
g=2and =3
2. Linear eguatinns
g0 solve for x
2Sc-11) =4[5 - 1)
3, Lingar ciguntions with Meactiong
oL seve for as
4-x 3x+2

3 5
4 ¥Manipulating fpanulae
g wrile g im terms al b oand ¢ if

5 Linear simultanenus equations
g Solve the simullanesls equations
x+3r=4
2x-p==5
f,  Chuudratic equations
c.B solve for xR,
2 -Tx-d=0
7. Linear/mon-linear simultancous

equaticns
g solve the simullanegus equalions

¥-2y=5 xi-p =8
8. Factor theorem
g if {v+2) isa factor of
by -8y —12, bnd the value of &

N Cubi¢ equations
e selve the equation
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2 134 10=0
10, Forming an cquation
¢4, Jorm o cubie cguation wikh foms
4, —1 and -2
11. Eyugztivns with fractions
.z, solve the cquation
2 3

i+ r+2
12, Powers
e.p write as a power of 3
135
g

2 or=-f rz2-2

13, Equatipns with the unkngwn in the

index
oz solve For as

4 - [i\.'
\\E J
[negnalilics
e solve Lhe nequalily lor xR
x+2 Ix-|
<
3 &

Complex Numhers

Conmples numbers, which s examined in
Oucstion 4 cach year, has been remarkably
consistent ove the years. Most Tormalae and

14

methods oceur inoany ziven vear, Bevawse of

this predictably, this question enjoys grest
populacily wille siudents. Pol simply, i1 youl
tackle Chestion 4 for the last i or seven
years, you will probably do very well with
this gquestion,

The enly [nrmulae 1o e learned are:
*gueleatic el

L —ht u'lll']: —dae

B M
T conjugale;

if z=a+hi, then T=a-hi
* modalus:

|.:.r+f}."|=\|'c.r1 -

In addition to this, the following methods

should be masiered:

*  adding. subtmeting. multiplying
complex numbers (remembet L }

o alivision. by wsinge the conjumats,

*  reprosciting complox pumbers on an
Arcand diageam,

*  equalidy:

if il
thert g=e
and h=d.

1. Addition and subtraction
eaif =413 and w=--4 -3,
express in the fom g+ &
{i] = 4w, [ 2=

2.  DMmltiplication

ep if ==-1-5 and w—2+7,
express in the form g - b
iy zw
{iiy =*
3. Conjupate and division

Tdi, . .
e ERpERS T i the Formn e - 2,
3

where = -1
4. Argand diagram
e, represent cach of the following
complus oumbers on an Acgand
diagrarm:
) 3-=-5i iy —2+440
iy -2, {iv) -7
5. Maodulus
o IF m==143F and w=2+31,
caleulate i) | :|. {11} | 11=|.
i) |z-w|
0. Complex equations
cg iF =430, write 27 +17 inthe
e gk B e A e RO Tlence solve {oe
real &
417 =|z |-
7. Quadreatic equations
e, solve the following cquatien for
el
2 -21465=0

8. DMore guadriatic equations
e, find the value of the real oomber o

8- 27 dsaront ol =% +az 68 =0,

anel [ 1he ether rout,

The sequences and serivs guestion, Chestion
5. wsed to be one of the easiest on Paper 1,
Nerwever, i slandard has been eaised over
the lust Fove or six yeoes, and it s now on a
par with the other guestions.

This topic relics more oo formulae ehan the
previous pics. Meverlheless, sulaliliding
into & fermuala alone will not answer the
guestion. We will akso have to understand the

symbals und concepls, and use y ol b ol

alzebra.

The foemulae vou must knowe sre:
*  forall series:

S, =N+ +T,+.+7,
*  grithmetic general term;
T =k im - Ted,
where =1, and =T, -7,
*  arithmetic swm to i terms:

s, =%{2a+fu—l}d],
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*  geamctric gercral torm:
_ a—=l
f,=ur
- I
where a=1, and » =—=,
L
* EeoImetTic UM to K s

‘- a[.l—r"'}.

1-r

*ou should also e able te prove that a given
sCqUenod 15 acithnietic or geometric.

1. Sequense ootdiinn
egr, the b ene ol g sequence is given
by 7, =20-1.
{i) Find the first o @ems of the
SEAULTICS,
{iiy Show that 7% +7; -5, + 7.
2. Series
vugn for the series a+b8-T4..,
A =2 amd 5.=5,
{11 Find the value of 2 and the valoe
o .
{ii} Find 5..
3. Arithmetic sequences
e the fest Lwa leems of an arthmetic
seguenee ane 7, 10, Find
{1) . the tirsc term,
(i of, the cormmon di llerenge,
{3 T,, interems of i,
{ivithe value af r il T, = 35,
4. Arithmetic serics
e for the arithimetic series
4+9+ 14~
{11 Find g and o
(i Express 5, interms ol
{iii} Henee find &5,
3 Arithmétic problerms
e for sn arithmetic seoos, T, = 25
and &, —¥1.
(] Find graml o,
{iiy Find %, in torms of k.
6. Proving g sequenes is arithmetlic
cg 7= 3r4 308 8 sequence,
{i) Express ¥,_, interms of .

(1) Fence prove thet T s an grithmelic

"
SCUCTCY,
T, Genmctric Seqnences
ez, The oth lerm ol s geormetric
SEOUCNCE (5
A
(1 i gramd v,
{iiy Show that 15 =1 + 15,
& Genmetric problems
.2z the ficst threw terms of o geometris
seUENCE are
=31 —x r+3,
Find the value of x and the fourth teom
of the sequence.
9.  Geometric serics

2.g. the frst two terms of A Eeemetric
secies are

21+
(1 Tind g and e

{iiy Find 5, inthe form % a e M.

i l "
{iii) Wit & i the form &) 1 -— L
oo S
where & and ¢ arc consiants,
10, Proving i seguenee is geometric
e To=H5)is a sequenee,
{i) Express I, interms of i

(i) Mency provee thal T is o geometric

SCUCnReE,

Differentiation

Differentiation s such an imporsnt topic in
maths at this level and beyend. To eeflect
this, dilTerentigtion is cxamimal in euch o
the last three questions on Paper | Becaose
HOU Gan oy leave ol 1wn questiong, yol
Wil therelore have 1o peclorm ditTerentialion
sornewhers an Paper | {For axam historians,
there was only o cageplion s in 20035,
only two questions contaimed differentiation.)

The main dilfenentialion seeslion. Cheestion
7. 15 one of the most reliable on Paper 1, The
(A} part is uwseally one or Lo easy
derivalives, The (b) parl vpically asks 1w of
the three rules. The {c} part exanines rales of
champe, including welowity angd acceleralion,
This last part can be problemate 30 not
prcyperly prerarad.

Up uril recencly, the use of differentiation in
Cheslions &gl 3 was limited o findling
slopes and  cquations  of  tangenks  and
maxitmom and  mininwn points. Mow,
differenliation rome Biest priociples and even
dircet questions on the mules of differentiation
can, el have been, asked in these guesiiong.

tost  of  the formulae  required  for
difTereniiation are comlaingd i e maths
tables. These include how 1o differcotate
powers, the Prodect Rule and the Quatient
Fule, You should make sure you knowe wherne
these are in the tables.

The main formwlas that youw have o learn
are:
* o lfilgrentiation fremm 1rsl pringiples;

. o e fin

O g St Sl

dy nom I

, A
= lim —,
A=l A Y

*  the Chain Rule:
i(f 20K = HE + 2P (2x=2
dx

*  welociby and acceleration;
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if v 13 distanee, then

, dx
welocity, v=—. and
ds

i

. !
aceeleration, ¢ = —,
dr

1.  Bhfferentiation from first principles
e.o. differentiate x— Lx" with respert
Lo x rom first prineiplus
2. Dhffercntiation by rule
e.p differentiaie with respect 10 x
(i 7
{iiy 3—2y+5x" -2
o
{iiil] =
W
3 Frodogt role

dv |
e.g. use the Mroduct Role re find I1 if
X

r={ix4+ '.'"]{2.1'2 -3x+ 5}
4. Quatient rule

ez find a if
dy

¥ =3
=
x—§
5. Chain Rule

Wl
en tind — tt
X
r={3e - Sy + A
f. Evaluating derivatives
. -1 Ay
ez af v =——, find the value of —
i+3 x
at x=1
7. Ruates of chanye
.. the cxtemnal surfhce arca, 4 em’,
15 given by
A=2v+ b,
where v is one of the dimensicns of
Ihe Dase, Fiocd the mie of chengs of
the surface arca as x changes, when
x=+
8. ¥elocity and acceleratinn
€. acar passes a poing o as it slows
down Lo rest, The distance, x melees,
travelled by the car 7 seconds atter
prassing g s miven by

I -
X ==
3

{11 Find the speed ol the car as it
Passes B

{ii}y Find the time taken by the car
o vome o e,

{iii] Find the distance wavelled by the
CAT I SO 10 resl

Functions and
Graphs

Many stodeots are wary of Questions & and
&, hue mnst are forced to atiempe ac least one
of them. This relustance s understandable., os
the guestions have varied prestly over the
s,

This topic relies more on methods  than

formulae. The main metbods are:

o uming funelion nofation,

*  ceolving simple cquations,

* o plodting linear, quadralic and cubig
CUCVES,

ooangwering guestons oo curves we have
dravn,

o finding slopes and equations of ngents,
using differeouation,

o finding loeal max and local min paints,
using, . 0,

dr

o finding 1he period and the ranpe of 2
suppbicd periodic graph,

to dmwing regiprocal graphs, ..

|

x 2
*  differentiating such fuoctions, and
finding points where the rangents have
a given slopu,

=

Whal is nol <lear is what s geing 10 appear
where, For the lost four years, reciprocal

wraphs have ooeurred a8 a major part of

Omzstion %, But these quesiions have been far
rmore swidle-rangmy Wan jost skelching ghe
curve. They have rapged from function
nalation, o wrphs, @ diflerenliation, and
back again. These should be studied inently,
il wol Rarbooe any wilention ol tackling
Question &

1. Functien notation
e.d f{x} =t - 2e+43 fovall el
(i Fend f{17 and £{4}.
Y Fal i+ 1 and werile vour
answer in e larm ax® < bx + ¢,
(itiy For what value of v 15 f(x) =37
2. LIncar graphs
e the distarece, £ ko, betwesn 1en
ships 7 hours after one ship leaves a
Prarbigee i5 iven by
2-%+ 2050
Drezvay Ehe graph of 0 apainst £ placing
{ on 1he horteomal axis, for 0= < 4.
Usc vour graph te cstimate the length
of tima far which the distance betweasn
the ships is botween 10 kmand 15 ki,
3. Cruudratic graphs
vg. skewch g oaph of
Jiey=x -4x -3, for c12xz5

4, Cubic graphs
e.g. skatch a graph of
Fix)—x® 4207 - 10x 4 5,

for =5=x4=3

5. Questions on graphs
e dre a mraph o the Tanetion
fixy=w' =227 - Tr 24,
in the denwin -3< x4,
Lise ypour araph b estimate the values
ol x lor which
il o' -2 - Tx=0,
{iiy  f{x)y is increasing,
{ivy x =0 and f{x} is decreasing
f.  Turming paints
e e fx) = +3x" -G -5
i Find ) e devivative af
Lxh
{il) Find the co-ordinaies ol e

lowal maximuo and Joval
mininum jwints of the curve
y=flx)
7. Reciprocal graphs
€.z drave a graph af the function
]
Hxy=—
¥
for d=x=4 vel, v
Find #'ixh the derivative of #(x0.
Fing| the co-ombinates of the potnts un Lhe
curve p= Fa) at which the tangents
have 2 slope of —1.
Show 1hat the curve has oo hemming
points.
8. Periodic graphs

1w =g

(£
1
.
=
=
1

e.a. a section of the graph ol the perindic
function, ¥ = f{x), is shown above,
Find
{i1 the period and the range of the

i igan,
{ily ri19).

SAMPLE

QUESTIONS

1. Arithmetic and
Money

Cruestinn

{a}  Expross T20 cubic centimeires #s 8
fraction of 12 litres, Give wour answer
in its simplest foem.
Mete: 1 fitre =000 cubic contimetres,
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(b} (i) Caleulale the value of
(2082 10% 4 (3. 05%107)
Soaxint
and write your answer n decimal
foenn,

(ii] Declan spends €23-87 ina
grocery shopand €11-29 ina
hacdware: shop.

He approsdmates his wotal
wxpenditure o be €024+ 123
Caleulate, cormect to one decimal
place. his pareentage errar,

(e} Huph hss a net income of €4577 fora
particilar menth. Tis iax credits ane
€270 For the month and the standard rate
cut ol poine is €2950, The standard
and hizher rates of tax are 20% and 41%
cespectively, Calculate his gross
income for the month.

*

Solution

(a) 1.2 bitres = 1200 ooy
. . 20003
Fraction = ==

1300 5
(b1 (@) By caleulalor,
(2-04 % (01 H(3-052 107}

3osw0
= G708
(i} Troc valur =€23-87+€11-29
=€35-1a

Calirnale = €24 +£]2 = £36,
(33 16 - 30

Yo Brror = » 11K
3514
= 0-84 w 100G
1506
=24

(e) Let £ be the gross income,
Srandard rate: €295{0E20%
=£540
Higher rate; €5 - 29507 24 1%
=€(0- 4 lx—1290- 50
Ciross tax:
= €590+ €0 4 x - 1299 50)
=€(0-dlx—0li- 50
Tax crodits:
=£270
el 19
=& Ay — ol 50— €270
= G A - H59 . 30)
Then
Cross Incomee:
=€
Met tax!
=€(0- 41y —§E82-50)
et income:
=€y — €0 -41x-88%-30
=€(0- 3%y +BR0-50)
Ciiven:

39y +BE9-30 - 4577
0-59x = 3068750

368750
T 059
X — 025

His gress ineomue {or the month 15
E6250.

2. Algebra

Chuestinn
fa]l Solve for xeli:
-1+ 5=Hd-2
(b (1) Express oo lerms of o aned bl

b Fn— 'k
5
Find the vabue of ¢ when a=12
and -3,

{ii} [x—2} isa facwor of

25— 115" + dx — 6. Find the value

ol k=R,
ey (i1 Solvelar xe R
33.HI _i

S
{ii) Solve the cguakion
W2 S =i =s

b xe B, vl

Snlotion

Al H2I-vy+5=2{4-1)
b-3x+3=%¥-2x
=Ir+ll=8-2x

“le=-3-2x
-x=-3
¥=3
. Ao -3
B @ b=
dh=da-3r
b+ 3o = der
Go=der - Ah
ey Bh
g=—
]
a=12h=5;
L R

3 3
G Lot fid=2x" - 1" + k-6,
Put x—=2=0. Thus x=12. As
x 2 i afaclon,
Sin=0
AP SR+ A2 —6=0
16-4d4+ 2k —6=10
k=34
k=17
AT
e}y {0 3 —‘E
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“
L
chel _ ¥
T
w0
3
1
.
ER I - A

|
ir+l=dr—-—
2

ar+2=4r -1
Ir=-3

3
T=—-=

3

(i) (2r 4+l D2 -V 1) =35
Y22 -x =)
STl EN PN
Ix- Jﬂv‘ﬁ
2T Fl—(x 21y =5

Ay—(ax+ =5
r—1=5
¥ =h

3. Complex Numbers

Crhugsiion
{a} Express inthe foom &+ & whene
a bR amd 7 —-1:
(-1+d°,
[ z=2-31 and w=4d+1,
invesligule
|__+'I1-'|—'|:|+|'I.L'|.
{iiy Salve for z e L:
Sio2 5=

(e ler o=+,

{m {i)

1 .
(1) [ixpress = —— i the o

r+uix, re R
{ii} Find the values of the real
nrmbers foand L

| ™
k[:—T [+ei=2+1
-/
Solotion
() (—L+4iF = (=1+4(-F+ 40
=—l—|+:40+ -+
SRR P
— | -8 +1a(-1)
e

=417 =412

| z+w|=|(2-30+{4+7)

(it}

) {1}

(i

SAMPLE
QUESTIONS

={6- 2
:;|'.|I.|_f,E 'I'(_:J:
=40 = 6-32
As &+ |w|=3-811412
=T7-73=06-32
=l sl =[5 .
2 -2z+5-0
[ﬂfl, h—-=2, ,_v_‘—j]

b —

Z

2a
=22 =21 — )
- eI}
_2=44 ﬁ_i

2
_2=4-16

2

3 2=dy
E

The roots are |+ 28 and 1-21
l | l—§
=
z i =i

1-7

= ]
| —i4+7i-7f
[

Y

k[l+is
32

+H=241

KA+ 3My+ 2 =+ 25
K+3ki+20i=4-2f
3+ 20 =4+ 20
Fe=Te:
k=4 |
I =1m:
3+dr=2 e 2
2: A+ =2
=10
f— -4,



Ordinary level SAMPLE
QUESTIONS

Paper 1

4, Functions, Graphs &

_ {2+ - {x* -2

Differentiation (2x 4377
At r=l,
Questian d-T ) toia
fa) glx)=7+3r, forall xe 2 dv _ (3N }f - N2}
(i1 Find 22y and 2015). iy 37
12

{ii} Find the constan & if =
13 - kg(2) 5

. iy p-i5xt + i -3
¢y (i) Find the value of & at x=1if i y-

de & ssv® -8 -5y (10x-5)
w2 dr
y=2.r—3' Al x=-2,
- d
{1y Fined 1he vaboe of L2 wien x= -2 2. H-1¥-12)
il ix
i JJ:{SJ;—? +E.'l.'—.:l}“. =Eﬁ,—]“—12}
1 =4
(e} Let fixy= —. Y€ Iz, x=2 _ |
o . {€) (i) v=Jfix)=
{1 Complee the following talle: x-12
v | Fin) Asympiol (breakk x-2 -1
i =2
; Table:
X X
0 i)
I 2 P
15 |
2.5 1] .=
- 3
3 L
3 0 Ta
3 L -1
d [-5| =2
i) o the geaph of = §{x) inthe 2.5 2
domain -2 S 554, 3 l
{iii] Find f{x), the derivative of () 1_ T
{iv} Find the co-ordinates of the poiois ’ E
on the curve v = F{xh al which 5 L
the slops of the tangent is —i. ?
Solution g
fa] gloy=T10 (iiy Graph: h
il g(2=Ts 3 =13 . .
o e [] ' o * I:'_ - " (iii) f(x) —%—- (x=-2y"! Getting the right results: Two
. FUS) =T+ 31( = al . X Institute of Education students
(i) gll5)= L2 ! L) = —(-2)2 — Jennifer Kenny-Boyd (left) and
32 =H{13) I E (x=2) Caroline Marron celebrating
5i=13k Ir E . after getting their Leaving Cert
k=4 - H {iv} Slope = 3 results last year. Both got the
I _xi-2 -2 . —t T | points they needed to do the
WO =33 n ' 4 6 - :_Tl courses they wanted.
1 ; [x=2F
=y =2 w2+ bl e .
dn dr = j break: x =2 4-tr-7¥
E:Q;,— E:g E r=2=2 or x-2=-1
vﬂ_”d_v -4 ' =4 o (_1‘:[3
dr T dy i dy Points are | =‘hl | ansl !(f].—l].
dx v L 2 Lo 2

Irish Independent/Institute of Education 6 February 2008 21



Maths

exam

Ordinary level

Paper Two

As has been the case for the last couple of
years, vou will have the weck-end o reecover
Fromm Maths Paper 1oand get ready foc Maths
Paper 2, which witl be held on the moming
of Maonday, June 9. [t goes withowt saying
that. nu matter whal huppens on Paper 1, you
should not dndulge in post-moriems, bt
rather focus on the task ahead. You should
alep be aware that the majenty of students
perfurm betler oo Puper 20 This should offer
some comfont, but deesn’t leave any room
For complacency.

Bueause bMurths Paper 2 05 e be fullowed in
rvapid suecession ower the next few days by
[rish, Business, French and History, vou will
not have as muoeh time as you may think over
the week-end o prepare [er Paper 2, The
weekend should e lerft for rapid revision.
eoing throuph the key formuolas and mathods
for vach of the topies you may attempt.

Al your serions revizion muost e dene in the
waeks and months rior to the start of the
Lewving Cer,

Linlike Paper 1, Paper 2 coitaing  two
sections. Section A comlaing seven questions,
of which you must attempt ftve, Section B
cottaing four queslions, ome an cach of the
fosur gption tapics, af which you only have (o
attemnpi one.

Gecause of lime constraints. mosl students
have anly studied one gption topic. For this
reason, they will bave no chelce in Sscticn
B. [t is alse common for stodets not to cover
cerlain lopes in Seclion A, For example,
many students do not cover secmetry and
enlargements, {Juestion 4, due to perceived
difiieulyy, dislike andfor disinterest, Also, ne
few studenls find 1t hacd 1o relate 0
probability, Question H, and so have oo
intention of wying this quastion.

Al of ihis leaves many sluddents enering
Paper 2 with their six questions pre-
determined, i.2. with absoluwzly no choice.
On Paper 1, (his would be highly dapgerous,
Bl om Paper 2 il is nol so bad.

[ zeneral, Paper 2 &5 more benign than FPaper
L. baving fewer varidlions (0om vear Lo wvear,
It also has less algelra content than Paper L,
which i5 seen as a good thing by most

Prople.

Mevertheless, each topig vou infend 1o tackle
nust he treated with respect and revised in
depth. This is espoeialfy true if wou enter the
cram with it ot ae choeice,

22

One thing 1o be wary of with Paper 2 is the
timing. Many guestions  involve  drawing
graphs, rcg. the co-ordipae  geometnys
guestions, statistics and linear programming,
Wou should practice  drawing  these
avcuralzly, elficiently, bul most imporlamly.
quickly.

Areas and Volumes

Cuestion 1, dealing with areas and volumes,
o8 wery popular qguestion  with  most
sipdents. ‘There are a number of 2a0d reasons
for this. First of all. much of the mateqal is
Familiae sinee Juniar Ceet,, andl 5o is seen as
nat being too difficolt.

Secandly, the three parts of the guestion bave
comfoomed woa repular patiem over the last
aond number of yeacs. There is nothing to
sugeesl that Lhis patlern is e be distupted Lhis
vear.

The (a) part teaditionally deals with a plane
figure, ez a triangle, a circle or 3 scetor, and
ashs stuclents 1o caloulate o lenethe or an ares,
The basic formulae are aither well khown or
in the mnaths tables, except

length olare = Xarx A and
300

arva of seclor =m0t w——.

360

Since 1994, the (B pant bas always deall with
the sy of Simpson™s Bule o approsimls g
area. These have becn very simtlat to each
olber, and can be well preparcd, There s o
form of Simpson’s Rule on page 42 of the
Maths lables. Howewer, this is vory absimuet
and most find i inaecessible, You are weil
advised o lesmn your own form of the Rule,
ar learn bosw o lay out the calcalarion in the
formn of a table.

The {c} part always deals with the volume of
wosolid, which mey be s vempound solid,
There is usually an easy introdduetion, but
bofore the end vou will probably have to
salve an equalion o calcalate 8 dimension,
The requited formulae are on page 7T of the
Maths tables,

1. Areas
ezt citcles of radius lenoth % cm
touch at g single point, as shown.

Taking m=73-14, calculate the shadsd
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2

kR

A

aren in 1he digram.

Prisms

2.0 the triangular base of a prism has
arca 16 em” and the hright of the prism
15 22 om. Calculale the volume of the
pEism,

Spheres and hemispheres

o1 4 sphere has dismeter 16 cm.
Express its volume in terms of
Cylinders

e ealeolate, interms of o, the valume
of a eylinder which hias a base ol racius
# crn and a height of 16 cm

{Coanes

e a holloey cone has its axis vertical
and its apex below as shown, s height
i5 30 om and the rdius o its basy is
24 om. Waler is poured into @ height
ol 20 con. Express the volome nf the
water as a percentage of the volume af
the come,

Compound volumes

Teom

e o solid flrore consists of 4 eylinder

lapped by a cone. The radius of boh the

cylinder and the cone is 4 ent. The slant

height of the cone 15 5 om and the kotal

height of the figure s 7 em,

(i} Vind the hetghg of the cone.

(i) Find the hetzht of the cylinder.

{117} Find the volume of the figure
terms of =

Eorming cquatinng

e d sphere has & volome of 1 e, Le.

1000 ¢n”, Taking w=3-14, find the

length of the radies of ibe sphere,

correel 1o one doeeimal place,

Equal volumis

2.0 a solid meial sphere bas radivs G em.

Express the volume of the sphere in
termns of m

The sphere is melted down and recast as
a solid evlinder of height 4-5 com, Find
liwe lenglh e the radius ol the evlioder,
Simpson’s Rule

e.r. the sketch below shows a small plot

of land.

18m

34m
2dn

1tm

a0m

22m

30

+—
A

Al equal imervals of x metres along
[ah]. perpendicular measurements arc

made to the edges of the plot. The
mcasurements 1o ihe op wdge ane

20 e 26, 18 m, 24 moand 24 m.
The measurements to the hottom edze
arc 2d 1w, 20 m 30 m, 16 m and 22 m.
Al g and b, 1l measureroents ans: & m.
Llsing Simpaon’s Rule, the area of the

plot is estimated 1o he 3968 m™.

Caleulate x.

The Line

Question 2 deals with co-ordinake goometry
ol thee lieg, and 15 attempled by alimos svery
student. Agnain, most of the basic material is
familiar from Junior Cert., and familiarity
broevils conleotment,

Haowever, this question is taken For granted at
your peril. There are many formulac to be
learmed, and quile 2 lsw msihols, For gach
fostnatla, you must leatn the formula evacdy,
know precisely when it is used and know
howe to substitute valocs into the foemuli.

A lisc of the key farmula is:

* distanee formula.
midpaint oo,

slape formula,

aquation of a line formaula,
arca of a miangle fermuda.

I -

The folloaving methods are alsa impartant:

*  slopes of perpondicular lines,

*  deleomining if @ poinl is on g ling,

* plotting lines,

¥ finding the points of intersection of two
limes,

£ lemnslarions,

Crugially, vou should also practise multi-part
questions, which often Jorm ibe (b) or (c)
parl of Leaving Cerle questions, Thas s
where a number of successive, Iinked ports
are asked. A diagram is usoally cssential to
keep lrack of whal is faing on,
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2.

hstanee and midpoint
e.0. find the co-ordinates of m, the

midpoint of [ab]. if o =(-1,6) and

B =72 Verify thao |nm|—|mh-;.
Slope

en. p=( L3and g=(5 1. VFindthe
slope uf the hoe gy and mvestizate af
gy is perpendictlar to the line with
equation 3x 2Zp=7.

Plotting lines

e plolthe ling 3x— v =9 and verily
that the line containg the point {2.-3)
Equation of a line

2.0 find ihe equation of the line &h if
a=(2,-3) and h=14,3)

Connected lines

2.0 find the equation of the line through
¢ = (=163 which is perpendicular ko
he line x+3v—8

Translatinns

g a={3-4) h=[(-1,-2}, c=(51),
Fiml the co-ordinates of o il abed s a
parallelogram.

Arca ol a triangle

e (il dhe ares ol the risngle with
viertioes (5 =15 (2,7, (=32

The Gircle

Cuestion 3 also deals  with  eo-ordinate
seowmetry, Tl this time of the circle. 1 is
nearly as popular as the lioe  question,
allhough O 15 probably the gqueslion witl the
areatest almeben conent on Paper 2.

First of all, it is impotsant to be aware that
every fomoula and method from the line may
T required bere in Question 3. Because of
this, thers are only two new fomwlae bere,
aleng with u few new metheds,

The required formulee are baoth for the
equation of a circle, and are:

*

#

circle, centre (0,03, radius
il 1 d
Xl kt=et

circle, centre (f &3, radiog -

fr=i = +ip—k17 =2,

The macthods inelude:

*

deternining if @ poimt is on, inside or
outside a given circle,

finding the contre and the mdios, given,
lor cxumple, the endpoints o a diameler,
finding the equation ol a tangent at a
Point ona circle,

finding the equation of a paralle] tangent,
linding the poinls of iolersection and 2
aircle with centee (0,00,

level

iR

The last method here involves solving a
linear, non-linear systemn of simultaneous
coualions. which s firsl siudicd i algebra,
bl should be revised lor the cirele,

The cquation x™ + 1 = "
e.z- find the equation of the circle with
centre (LN and which containg the
poinl {-5,2]
The equation {(x -} +{v—ky -
e.r- fadd he equation of the circle which
Tias [pq] as g diamcter. wheso
p=7, and 5={ LB
Foint on a virele
e The point (8,71 belongs 1o he
cirele
v+ 27+ -4 - 34,
Find the value of the real number &
Finding the centre and the radius
e fadd the co-ordinates of the centre
and the length of the radius of the
circles
(it x ' —53
(i) (x+ 5 +p-17 =17
Position of a point relative to i cirele
e.n. investinate if the podng (f,—41 is
outside the circla
(47 +{p -7 =45
Equation of a tangent
a0 pt31) isa poimé on the circlz
(x =27 +{p+3)7 =17,
(i} Find the slope of the tangent to
Ihe cieele at g,
(i1 Find the equation of this tanzent.
I"arallel tangents
e findd the coguation of T, the tangent
10 the circle [x+4% + (- 37 =74
at the point 2(3,-2).
Find the equation ol 7. the other

tanoent to the civcle which is parallel

to T.

[ntersection of a line and a cirele

e findd the co-ordinates ol the paints of
intersection of the line Je 1 p=ED

and the circle 5 :—_v2 =20,

Geometry and
Enlargements

Very few sudents study seometry theorens
and cnlargements, which is cxamined in
Cuseslion 4. And umong those who do, Tewer
intend 1o tagkle the guestion in the Leaving
Cert. The perception is that geametry procfs
are boring, fussy and pointless. Naturally,
many  teachers disagree, bot sbll Lol 0

difficult to instil any cnthusiasn among
sludents,

Hewever, if vou can overlook such negalive
atliludles and Tagus o picking questions 1hat
will generate zood marks, this may be one to
consider, Thu () pad alwidys conliins a very
easy application of one of the theorenms.

Then 1he (b parl always asks ome ol fen
standard procfs. Althoush tedious, if you 2o
o the looabkle of leaming them, it is @
suarantesd 20 marks.

The ¢} parl then cowvers enlargements. n
practice, questions on enlarzgements are just
an appliculion of Theorem 5 [Tom eesomeloy,

[Devatever,  you  bhave e learn some
terominology, c.g contre of cnlsrgement and
seale [aclor, There i alse one resufl o be
remetnbered. i.e. that if the scale factor is &,

then the area of 8 region 15 muliplied by IS
to find 1be area af ifs imnage,

1. Pruofs of theorems
e.o. prove that if three parallzl lines
make intereepts of cyual length ona
tramsviersal, then ey will also ke
intercepts of equal leogth on any other
transversal,

2. Qnesticns oo thearems
e.g- inthe diagram, de|| ae, |bef|=9,

:.f.-ff|=3 and |!}f]=?.: tind |e.:‘|
h

o o

o o

3. Enlargements
egr the trianele gde is e image of
the triangle afe under an enlargement,
centee a. |1 |£.l.'.f|: T,|u€|=|ﬂ-5 and

b-:?'| =%, Ind
{1} the svale fastor of the enlargenent,
(i) | ac | .

{11y the area of Acde if the area of
Aabo =2,

o

L]
™
=]

Irish Independent/Institute of Education 6 February 2008 23



Maths

exam

Ordinary level

Trigonometry

Queslion 5 examines ingoenometty, snd is
one of (the more mechanical questions o
Taper 2. [t is popular for both nesative and
Positive reasons. As a negative, it is seen by
some 85 ool as bad as somye ol the ether
questions’.

A% g positive. many recognise that nearly all
the reguined [ormulae are inthe maths ables,
the questions tend e be of a practical nature,
for the most part, and wsually fmvolve sing a
caleulator.

The only farmulas that need to be learned are
hasic, oo used elsewhera:
* o Pythagoras’ theorem:

@ +hT gl
* o trig ratios:
sin =£, c:us=ﬁ—d‘], tan = PP
b b adj

¥ lenglh of ame and srey of seetor (se
Areas and Valumes).

OF course, vou must completely master using
your culeulalor o work oul rig Junctions,
egn 5N 577, and e mverse loig Junctions,
ce to fiod the angle A that
cosA=10-45

such

For eeneral riangles, you should  know
where to find the area of 2 teiangle formla,
the %ine Rule and the Cosine Rule in the
maths tables. You must alse know how o
cecide which rule to use, and how (o onse il
correctiy.

More complicated  questions, wsoally  [e)
parts, imeelve more (than ong triangle, 1lece
you must know how o decide which tiangle
to stark with and how to proceed.

Finally, know Tiow 1o use the compound
angle formulae, ez
s+ 81— sin Acos B+ cos.A5in R,

which are given on page 9 of the tables,

1. Usiag a calculator
e sk your cideulator 1o {ind
)y cos3w?
(i) the angle < 4 <907 o ihbe
nearest depres, iF sin 4 =0-6137
2. Conaccted ratios

[
ep il sind —4—)]. for 07 = 4 <907,

express ran 4 i the form f . where
g
pged
X Aren of a triangle
e a0 Lhe ioamgle pge.

24

5.

:pq'|—]:'~-8, |qr|—!2-6 and

:épqr|=82°.
i
b
126 am
158 em
_If.'

Find 1he acea ol he triangle pgr. correst
to one decimal place.
Rine Rule

e.n.inthe friangle x=, |_}':|=i'l~3,

" Zywee | — 4d® and | Z_].'IJ:| - 728

v
a3

A 44
£ x

Find | xy|, comect 1o one decimal place,

Cosine Rule
2.0 in the tnanzle ahe, |:z.&| —&om,

:t~:|=5cm and |£abc'|=?'§"’. Find

ar | cworreet o one deeimeal place,

&
3 em
T
& bcm a

Solving triangles
g.g. in the triangle xre, |xp|=12-3 em,

:L'c_vz|—43° wrd |.£_5?t:|—ﬁl°. Find:
i | <ne=].

(ii) |.1': |, correct to one decimal place,

{11} |JJ: | . eoTrect to one dacimal place.

4= 61%
¥y [2-3cm x

Arcs and sectors

e.foa cirele bas radius of length 21 om
and centre oo A sectar of (his cieele has
an angle of 240 at & laking m—3-14,
calculare (he area of (s secior,
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8. Compound angles
e.n. the angles 4 and & are showen in the
right-angled triangles balow.

LIse the triangles eo find as fractions
{1} cosiAd+ 6}
{ii) sinfA4+ &)

Probability

Frobabilily, which s examioed in Question
A, 15 a completely JifTeeent beand of maths
thati the rest of eur couwrse. There 13 no
algebra, there are few formulae, and most of
the calculalions invalve counting, wsually by
caleulalor,

The fonuuia we use are:
*  pne thiog and another:
minltiply numbers of outcmnes
o phe way or angther way:
add numbers of outcomas
* armange g difforent objects:
r!l butkon on 8 caleulatur
*  ghoose robjeels Tom s dilTerenl objeets:
O butten on a ealcularor
¥ prohabilicy of event, £

FiEy=L
i

no. of favourable outcomes

total no. ol oieomes

Although this may seond casy, the real
problem with some probability queslions is
1o read o chunk of text, decide whether we
ought to arrange or chonse, of woek out a
probubility, and decide bow many ohjeets arc
invalved, All of this must be Jone before
s e calewlator i the answer, This
tazk is oot everyone's cup of tea.

07 we are asked to Niod o probobilite, it is
irmporiant @ realise thatl e answer mest lie
hetween (band 1.

1. Fundamental principle of counting
ek Sean fonms a passwoand by taking
one of the letters of his name alonz
with two of the digits from 010 2, e,
E26, Ma4,
i1t How muny pusswords are possiblc?
(i) How many passwords start with a

vowel?
{iii} How many passwords contain two
£¥en numbers?

2. Arranzerienis (permoiztions)

e when a1l e Tetters ol the wond

FEIEMINY are arcznged,

(i} how many arcangements are
possible,

(i1 o many of these armanzaments
start with the letier E

{iii} how many of these arrangemengs
slar with o vowel and cnd with ¥7

3. Combinativns {choices)

e.p. from a prowp of twelve stidents and

five teachers, a committee of four is o

by chosen,

(F How many commiliees are possible
if there are no restrictions?

{111 How many committecs arc possible
if there must be two studends qand
twi teachers?

4. Probabiliy

c.r d club has 12 menand 18 women as

miembers, & ol the men are {ull members

and 4 are asseciate members, & o the
wonien are fulE members and 12 are
assoeiate members.

A single vlub member is chesen at

randaim, What is the probals oy 1hat

{1} the clul membet chosen is an
associate member?

{11 the club member chesen s g Tull
member whi s g womnan?

F Two-stage probabiliy

c.g. 4 bag containg seven blue beads,

lour yellow beads and five white beads,

Twio Bl ame chosen al eanglom From

the hag.

(i} What is the probability that the two
beads chosen are blue?

(i) Whar is the peobabilicy thar nenber
head is white?

{111} What is the probalbility that one
bl 15 velbow and the vlher is
white?

Statistics

The last question in Section A, which deals
with statistics, is one of the mose popular an
Paper 2. This is porhaps because it contains
gruphs and & number of wasy o apply
formulae,

There are twa types of graph that you can be
gsled o construcl; a histogram and &
curnulative frequency curve, These are very
different, and creat care muost be taken with
their construction. For oxample, you most
use wruph paper, drias e ases with ooraler
and pur scalez on the axes. 'or Mistoprams,
the heights of the rectangles must be correct,
as must the lovations of their bases. For a
cumulative  |Tequency  curve, the corned
proings nst be plorted and joined up. We can
also be asked to deduce wvalues, eg. the
median,  iotergquartile fsnge,  from &
cutnulalive freguency curve,
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[ adilition Lo graphs, we can be asked w
rerform a number of calculations:
¥ the median af a list:
this is simply the middle number
when urranged in order,
¥ the mean of a list:

E _ J;] I-IE |. . | x“ )
F

e mean ol a lable:
tse 3 fornla or wour swa
constoucted table,

*  standard deviation:
use A lormula or akle o o Hae
staoglard doviation of a list or table.

A wond of warniog: do not do one of these
calculalions ertively e a calealator, shoow no
wiotking, and just write down the answer, If

you et the answer right: great. But if it is
wrony, vou stand e lose all noarks fur that

parl.

1.  Histograms
ez group of students wias asked how
many hours they spent walching
television o a particular night and 1he
results are given in the iahle helow

houes [ -0 1-212 313 3

sladents T 12 & & [0

(b How many students weee in the
clazs?
{1} Represent this data on g hislomram.
(11} What is Lhe greotest possible oumber
of students who coukl Bave
watchead no television at all?
2. Moun
L 1 he mean ol the numbers
4, 7. 2.8.6 isx, il dhe value of T,
Weizhted mean
aur calealate the weighted mean of the
resulls &, [0, 15, 3, 7 whose respective
wiights are 2, 1, 1. 4.2
4. Standard deviation
2.0 caleulate the mean and the standard
duviation wl lhe follewing distribulion:
Resule 12134

Frequency | 200 | 14 [ 10} 5

Ll
¥

% Comulative frequency corve
e the weights, 0 kg of o oumber of
parcels passing throweh a sorling olfice
waz recorded az fiollows.
ke N-2|2-4|4-5|6-F
Kumber | 12 24 LD 1]

Compiete the Tollowing cumulalive
frequency ealile.

ki 2 |=d|en |58

I Number

Drevwe s cumularivee foegueney curve amd
Ise it to estmaie the namber of parcels
which weighed

(it [ess than 5 ke,

() more han 3 ke,

{iii] between 3 kg and 5 kg.

f.  DMedian and inlerguariile range
.z the azes {in vears) of 4 number of
children in a playground were recorded
ane| ure shown in the tuble befow,

Ape (O-3(3-6 B9 912
Ma. 4q 17 mn i

aw a comulative frequency curve andd
s it Lo estimale

{i1 the median aze of the children,

{17 the mlerguareile g,

OPTIONS

Sectiom B ol Paper 2 comlaing ong opuestion
on cach of the four option topics:
(hiestion 8: Fuether geometry

Cestion 7:; Yeolors
Question 1% Further sequences and
Seriy

Cuestion 11:  Lincar programoing
Srudents are only reguired o answer one
questivn drom ehis section, and lor this regson
mast students only study onc of these topics.

(M the four guestions, Cuestion |1 s 1be
most populae, probably becanse it is seen as
b an gxlensicne o Co-ordinale meomeiny,
The (ap part of this question involves
draving or naming one or more half planes.
Tl (0] part contdins & practical situation thal
has to be converted into incqualitics which
are ther plotted.

The ather options may not be as pepular as
Tinear proommming, bul each has Ws owwn
fullowing, [t is sufficiont to say  flut
whichever optien tapic pou study, make sure

woL are wery familisar with the lypes o

questions asked on that topic.

SAMPLE

QUESTIONS

1. The Line

Question
fa] Find the slope of the line containing the
points (=14} and (250
{hl Plotthe line Ty -2 =14,
(e} Listheline 2x-3y=4.
{iy  Verily shat a(—1,-21 belongs o L.
{iiy K15 the fine which contaios the
TRl A9, -4} aned whach is
rerpendicular to L. Find the
craation of &,
{ilij L and & intersect ot the point ¢
[Find 1he co-oredingies ol e,
{iv} Find the area of the miangle abe,

Solution
() L. (x )
(=L41 2.3)

slope =227h
=5
_i-4
=
i}
3
by Ta-2y=14
rv-axis: Lot p=ih
dx-2{01=14
a=73
{2,
w=axis:  Let v =10,
T -2y —14
r=-7
{0, =7}
s
() {iy L: 2v-3y=4
ai—1,-2):
A-B-3-2)-4
-2+H-4
4 =4 True.
Thus o belongs e L.
(i L1 2wv-3y=4
[or=2 b--3]
Hf:—E
b
2
-3
3
K117
Slope of K = E
2
[ "t
2
B, —4) -3

Coquation ol &
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{iii) Ar+dy=-3{xr-W
2r+@=-3xv-27

2p=-3r+19
Iv+2yp=19
is thi: cquation of &,
i 2y -dp=4
£ Jr+2p=19
Theen
L=2 dy—np=§
K =3 G+ 6y =57
[3x =465
r-5
K s 2p=1y
1512p=1¥
Ip=4
v=12

Thus =52
{iv} Translating,

at-1,-3y AlB,—4] o573
1,z i 1,2
(01 (-2 {64}

Loy (e

Arca A= %| (L0 4y —{Gi=23
= Lape12|
2
I,
:5| 52|

|
=—(52
S5

=216 square units,

2. The Circle

Question
(o} Determine, by calculation, if the pojt

£3.-3) s insule Ihe vimle &7 + y7 = 20
() Fioed e poims ol infersection of 1he line
x+ vy=3 and the cirele Pl _v'? =29,
fey a2, B(4,-3) and of-2.-7) ame the
vertices of a triangle.
{1} Werify that el ig perpendicular (o
te,

{if} Find the equatian of the circle £
which contains o, & and o

Selution
(a) ¥ ,""1 =20
(3.-3: (37 +-3° 20
9-+9 M}
8= 2
Thus (3, 3} i3 inside the circle.
My L0 x1 =3
yr=3 x

£ 5 +_j.': -
.‘r""+|:3—:cf =1
G-I -a =29
T+ 3x-dx+x — 29
I —hx -2 =0

e Hizd
{r-3ux+M0=0
y=3-0 o x+2-0
r=5 or x=-2
Looy=-3-x
=5, y-I3-(h--2
Ome paninl of mnlerseciion is (5,-20
v=-2; ¥p=3-({-2)=3
The vether point of inlersection is
{=%.50
(e} (i) Let ny bethe slope of ab, where
=03 and =04, 5.
-3-3 & -3
IrJ;|I= =
4-0 4 12
Let ngy be the slope of Ae, where
B {4, -3 and ¢ — (-2,-7],
-T+3 -4 2
h, = ==
o -2-4 -b 3
AT
s m,.f}h=(—JJ=z =-L
ERERLEY
qb 1 b,
{ily Centre of £ is the midjint
af [u.:'].
-2 3-71
:.h'\-k:]:' P |
2ot
—(=1,-1)
ol
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Radius of £ 15 the distance
from (—1L-2) &0 o =003

Thus the equation of s
{.‘(’—J’!}ﬂ +i1- ﬁ'}ﬂ =
(o1 (=2 =26,

2

3. Trigonometry

Question
ta} Copy the triangle shown below and
iolicade gn il the angle A0l

Show that sinA 4 cos 4 - tan A
{hy A circle bas centre o, and radios leninh
160 cm. e s a seceor of this cirele and
| gmereg| = 150",

=

Al P

Find, in terms of m,
(i} the length of the minor are jrg,
(i) the area of ibe sector gy,
{ey  Inthe diggram,
|_1-'z| =12 :m,
x| =] w2,
| Zpnz|=50° and
| Z:11'.1'| = 43"

¥ |2 cm b w

Calculate
(i) |.1: |~ cormect ooane decimal place,

(ii} | xwl, correct 1o e decimal place,

Solution
(a) The angle A is shown below,
tﬂn/j:ﬂzﬂ
adi 28
a3
28 =adj
L
45 =uapp
Then
E'illzi=ﬂ=£
by 53
ad ¥
cnm——‘E‘J——.‘-S—
hyp 33
45 28 73
5in:[+-;:us:!=_—5+_—a=?—=i-3T?
33 33 A

tan af=£=1~ﬁn'.-‘
18

Thus gind-rocosd < ran A
i A

by {it Lengthofame = 2oe x——
(b} {i} ki 30
130

—2r(l = —

e Jeu

=2||:II:I><i
12

" A
{if) Area sector = me x——

360

130}
360

= wfli? =

= 100 —
]"ﬁ

125 =
Cmo,
3

() Oy A,
As the trangle is isosceles.
| é,r_}':l = | X |




Maths

exam hief

Ordinary level
Paper 2

NI . Mumber ol customers R
2| 2z |+ 507 — 18D v A . Yo
2| £az| =130° 1 — - 87+ 3x g
|Lt_'|rz|=65° 34 : r+9
-y 44 8T+3xy=8x+72
) ) ) 15="5x
T.el .r.l:l.\’:l. N e x =3
By the Sine Rule, - (€} {1} Number of customers
a__ b 14 u
sind  sinE r v > 6]
o 12 0 2 4 6 8 1012 5] 2
SinG57  ind)e Aot (€3 Jd 2 > 2
g—w (i} Copy und complete the follewing 1 EN I
sin 54 grolped frequeney table, S 2 22 2
=142 cm. lzlzfz 22 2
{iip axmer, Amount (in€) |#-2[2-4|d-8:%.12 i alzla 2]z =
| ZJ.':11=| = |3 —ps? M, ol euslomers P R 6 3 [IU 11 *
-115% Amounl (£}
| Lo | +| 158+ 452 = | 20° {_ii:l H}' [aki:ng the data at the mid-
. interval values, esiimate the mean s the Fegrency of "8 -12" iy 2
| £zww| = 20" amount  spent by customers, Give st Mheve are TO ook i
FOUR ANEVEE COTHee] 1o (he nearest rectamle, gacll Mock vepresents 2
cent. CUNTEINCTS. )}
{iify What is the greatest monmber of
vustomuers who could have spent Filling in the table:
less than €6 i the convemence
stare? Amownt fin€) (N2 [ -4 [y [ 8oz
Soletion Mo, of gustomers £ 12 |6 20
(g)y 3.4,5,6, 7.
T=35 {if] Table:
Table: Interval x F
[el {.'—l.‘l.'l.l.'l. Xpxr—-x {.1.'—5]: -1 1 4 4
By the Sine Hule, 3, -2 g i-4 3 12| 36
a b di -1 1 4-E ] & | 96
sind  sindB 4 0 i B-12 1n an | 200
a  _ 142 A 1 Totals | 52 | 336
snk1s _blﬁ 4_5 7 3 4
14 Xsin[13° — The
€ = i 45° Tolal L0 1en
; _ Lxf 336 . .
a=182cm. Then . I:”Lij"l: .5..1-=I£1-4ﬁ.
—_
. i o= fM Thus the mean amaunt spent is
4, Statistics Vo €646,
o 1.4 {iti} The greakest number of custemers
Questian ‘l'l s ) wher could have spent less (han €6
(a] Themean of the numbers 3, 4, 3, 6. 7 is (b} Table: i54-12+16-32,
3. Caleulgte the standard deviation
cotrect to onc decimal place. . w i
{hy The sumbers &, 11, 13, 3, 7 have 1) 2 L2
wgiphils 205, 1, a0 | respeclively. L1 5 35
If the weighied mean is &, find the value .
ot | e NEXT WEDNESDAY
fe) The amoonts of money spent by 8 3 X Ix
|1un1h_er of custorners iE] a u:ﬁm'enienc.e T l 7 La nguages
sl g one haor perigl arg s in - - .
the histogram below, Totals | x +9 | &7 +3x ExamBrIef
Given: H
weririled mean - & w"th orals
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79 - 85 Lower Leeson Street D.2.
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Results day at the Institute of Education. U.C.D.Scholars. Institute of Education students who were
Two of the IOE Students who received 7 Al’s awarded U.C.D. Entrance Scholarships in November 2007

Nobody Forgets a great Teacher... Top 10 Reasons for Studying at The Institute of Education

Teaching excellence and the Institute of Education are, and always have 1.39 Years Experience

been, synonymous. Indeed, some of the Institute’s teachers have become Founded in 1969, the Institute of Education has 39 years
legends in their own time, such is the quality of their teaching and the high experience helping students realise their full potential.
level of their results. A significant cohort of teachers have been with the

Institute for two or even three decades. 2.Gifted Teachers

The Institute of Education is renowned for it's
dedicated and gifted teachers.

The Institute of Education’s teachers are renowned for:

* An established reputation for teaching excellence and dedication
+ A proven record of exam achievement by their students

* Their commitment to the academic success of their students

* Their energy and enthusiasm

3. Outstanding Results
Irelands number one top provider of students to Irish and
UK Universities.

4.Supervised Study - 7 days a week

Many of our teachers are authors of standard school textbooks and are :
Two well aired Study Halls.

contributors to educational publications and educational radio programmes

QOur teachers are keenly aware of examination techniques and requirements. 5. Attendance Monitnring

Class Notes There is clc:ntinuc:us. Sltll.lder.'lt rr!onitc:ring of attendance,
While priority is, and always has been, the excellence of the classroom tuition punctuality and participation in class tests.

the Institute further specialises in providing extra help for its students in the 6. Wide Subject Choice

form of notes, Summaries of topics taught, sample papers containing
examination-type questions with model answers etc., are given wherever
necessary, in order to clarify and reinforce classroom tuition.

The Institute offers a broad range of subject choice.

7.Create Your own Timetable

Examination techniques Create a timetable that works for you.
Teachers will concentrate on examination-type questions and advise .
on examination techniques throughout all courses. 8. Excellent Career Guidance

The Institute of Education places great
emphasis on Career Guidance.

9.Superb Class Notes
Class work at the Institute is reinforced e
by the excellent 'Institute Notes'. HDW '"fErV'

10. Excellent Facilities Sthe gy N0
The Institute offers; Fﬂ'” Ti th h'ear
Science Laboratory, Co e Coyrgeg
Home Economics Kitchen, mﬂlengf"q Sept 08

e - Computer Room, Art Room,
Excellent Teachers + Hard Working Students = Outstanding Results Music Room and Study Halls.

Tel: 01 6613511 | Fax: 01 661 9050 | www.ioe.ie | info@ioe.ie Book Online at www.ioe.ie





