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Introduction

Mathematics furnishes the prime means by which rmétion can be organised, communicated and
manipulated. It is also an ever-expanding bodyaofd, skills, concepts and strategies used inchgien of a
wide range of problems. As a consequence, wheleimgnting this syllabus, teachers of Mathematicaikh
emphasize that:

® Mathematics is useful. It equips students withrieeessary knowledge to help them understand aechat
with the world around them. Moreover, it forms thesis of science, technology, architecture, emging,
commerce, industry and banking. It is also indregdg being used in the medical sciences, bioldgica
sciences, economics and geography. This pervasisemakes Mathematics one of the most important
subjects in the school curriculum.
(Utilitarian Aspect of Mathematics Teaching and Leaning)

(i) Mathematics is an evolving body of knowledge tlsatharacterised by its order, precision, conciseaes
logic. It should offer the students intellectunhlienge, excitement, satisfaction and wonder.
(Aesthetic Aspect of Mathematics Teaching and Learnp)

Aims
When implementinghis syllabus, teachers should aim to enable canesco:

. Understand and appreciate the place and purposktbfematics in society and apply mathematical cptice
to situations arising in their own lives;

*  Apply mathematical knowledge and understandingteesproblems;

e Think and communicate mathematically - preciselgidally and creatively;

. Develop a positive attitude to Mathematics, inahgdconfidence and perseverance;

. Develop an ability to work independently and co+agigely when doing Mathematics;
*  Appreciate the interdependence of the differeahbnes of Mathematics;

* Acquire a secure foundation for the further stutlivlathematics;

. Use Mathematics across the curriculum; and,

. Make efficient, creative and effective use of ajpiate technology in Mathematics.

Assessment Objectives

The examination will, in general, test:

e The candidate’s ability to recall, understand anglyamathematical knowledge in a wide context;

e The candidate’s ability to understand and analyggolem, select an appropriate strategy, applyablat
knowledge and techniques to solve it, verify andrpret the results; and,

« The candidate’s ability to understand, interpret amdluate mathematical ideas that are presentexdlain
written and visual forms.

In particular, the candidate will be required tombastrate the ability to:

«  Communicate, conjecture, reason and prove mathestigfi
. Understand the nature of numbers and make usewf; th
e Understand the nature of algebraic relationshipsraake use of them;
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. Understand the nature and properties of shapee spatmeasures and make use of them;
. Understand the nature of statistics and procepggsent and interpret data; and,
. Understand the nature of probability and calcullageprobabilities of events.

During the course candidates should be given oppitigs to:

. Use calculators and computer software includingeagsheets, LOGO, a dynamic geometry package and
computer algebra system;

. Use computers as a source of large samples, ad t@xploring graphical representations, ané aseans
for simulating events;

e Develop a feel for numbers;

. Develop and use a range of methods of computatiamely, mental, pencil-and-paper, calculator and
computer methods, and apply these to a range bfes;

. Develop and use a range of methods for approximatiomumbers and apply these to a range of prohlems
. Develop and use a range of methods for estimafiomeasures and apply these to a range of problems;
. Explore a variety of situations which lead to theression of relationships;

e Consider how relationships between number opemtionerpin the techniques for manipulating algebrai
expressions;

e Consider how algebra can be used to model reasilifations and to solve problems;

. Explore shape and space through drawing and prhatic;

. Use computers to generate and transform graphigamand to solve problems;

. Formulate questions that can be solved using titalisnethods;

. Undertake purposeful inquiries based on data aisalys

. Engage in practical and experimental work in ordeapreciate principles which govern random eveand;

. Look critically at some of the ways in which repnetsd¢ions of data can be misleading and conclustansbe
uncertain.

Scheme of Assessment

The examination will consist of two papeaper | and Paper I, each of 2 hours duration. There will be two
versions of Paper Il: Paper IIA and Paper I@Bandidates who intend to further their study in Mathematics and
Science subjects at Intermediate Level and Advancddevel are advised to sit for Paper lIA.

Questions will be set in English and must be ansiver&nglish.

Paper |
This paper is to be taken by all candidates andowiter the Core Syllabus content only.
It will be divided intotwo Sections A andB.

Section A (Non-Calculator Section)
« It will consist of twenty short questions to bewrsed in 20 minutes.
« Each question will carry 1 mark.
e Calculators and protractors are not allowed

e Questions will typically involve numerical calcutas, approximations, estimations, data and grabhic
interpretations, application of formulae, recaltlapplications of properties of shapes, recall applications of
mathematical facts

« To answer these questions, particularly those inmglvwwumerical calculations, candidates are advisechoose
and use the more efficient techniques (mental aemkcipand-paper). They are expected to have a rafige
strategies to aid mental calculations of unknowatsférom facts that can be rapidly recalled.
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Section B (Calculator Section)
« It will consist of nine to eleven compulsory grade@sjions to be answered in one hour and forty minute

* The questions may have different mark allocationglwiwill be stated on the paper and will carry ttof 80
marks.

+ Candidates are allowed to use mathematical instrunmts and scientific calculators with statistical furctions.
Programmable calculators are not allowed.

Paper Il
There will be two versions of this paper (IIA or )IBCandidates will be required to indicate on itbgistration form
which version they wish to sit for. No changehe thoice of paper will be allowed after the regitivn period. In the
September supplementary session only Paper | guet R8 will be offered.

Candidates are allowed to use mathematical instrunmts and scientific calculators with statistical furctions.
Programmable calculators are not allowed.

Paper IIA will consist of about nine to eleven compulsory sfigns with varying mark allocations per questidmich
will be stated on the paper, carrying a total d® blarks. The questions in this paper will coverdbetent in both the
Core and the Extension parts of the syllabus. Actfproblem in this paper will be more difficuth solve than a
typical Paper | problem. The time allowed for tReper is two hours.

Paper 1IB will consist of twenty to twenty-eight questionstivivarying mark allocations stated on the paperaitid

carry a total of 100 marks. The questions in tlapgy will cover the content in that part of thelaylis indicated as
Core. A typical problem in this paper will be eadio solve than a typical Paper | problem. Thestatiowed for this

Paper is two hours.

The overall weighting#5%) for each of the four main components of théabyls is shown below:

Number Algebra Shape, Space & Measures Data Handkn

Paper | and

25% 35% 30% 10%
Paper I1A
Paper | and

35% 20% 35% 10%
Paper 1IB

Results

Candidates sitting fdPaper | andPaper lIA may qualify for Gradeg, 2, 3, 4 or 5. The results for candidates who do
not obtain at least a Gra8eshall remain UnclassifiedJ].

Candidates sitting fdPaper | andPaper IIB may qualify for Graded, 5, 6, or 7. The results for candidates who do
not obtain at least a Grade 7 shall remain UndladsU).

Grade Descriptions

The following descriptions are meant to provide aegal indication of the standards of achievememtiadly shown
by candidates earning particular grades. Howelier final grade awarded will reflect the extent thieh the
candidates have met the assessment objectivediovera

Grade 1is awarded to candidates whose answers exhibit:

0 An understanding of complex non-routine problems;
0 Logical reasoning and valid conclusions;
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o An overall high performance in all areas of thdadys;

0 A high level of presentation (providing evidence affective and clear communication through writiagd
diagrams); and,
o Caorrect computations and solutions.

Grade 5is awarded to candidates whose answers exhibit:

0 An understanding of routine problems;

0 An acceptable amount of reasoning and valid coiarss
0 An average performance in most areas of the sydtadmd,
0 An adequate level of presentation and communication

Grade 7is awarded to candidates whose answers show:

0 An understanding of simple routine problems;
o0 A poor performance in all areas of the syllabust, an
0 Some attempt at communication.

Table of Formulae

A table of the formulae reproduced below will beyded for the candidate’s use. These formulae lvéliprovided
for Paper IIA only.

1 .
Area of a Triangle —absinC
2
Curved Surface Area of Right Circular Cone Tl
Surface Area of a Sphere 47t

1 . .
Volume of a Pyramid / Right Circular Cone — baseareax perpendiclar height
3

4
Volume of Sphere Yy,
3
-b++/b? -4ac
Solutions of & + bx+ ¢ = 0 X =
2a
Syllabus

The syllabus is divided into four main areddumber — Algebra — Shape,Space and Measures Data Handling.
Candidates takingaper 11B need only cover th€ore content (shown in normal type).

Candidates takindPaper IlA have to cover th&€ore content (shown in normal type) and tB&tension content
(shown inbold type).

Examples are shown itelic.
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CORE

EXTENSION

NUMBER

Recognise, understand and use integers (positi
negative), factors (divisors) and multiples, le
common multiple, prime numbers and prime fag
decomposition.

Generate number sequences.

Understand that the reciprocal of a number ig
multiplicative inverse; use index notatioad, 7°,

72): understand the terms square, square root,

and cube root; understand and use the index

for multiplication and division of integer power
understand and use the standard index fg
expressed in conventional notation and on
calculator display €g. carry relatively simple
calculations within scientific contexts).

Understand and use fractions in real life conte
recognise equivalent fractions; simplify fractior
order fractions; convert fractions to decimals &
vice-versa; know that many simple fractions can
represented as recurring decimals; know
fractions with denominators that have only pri
factors of 2 and 5 will terminate.

Understand and use decimals in real life conte

eHighest common factor.
ast
tor

fractional powers
cube
aws

Xts;
S;
and
be
hat
me

XtS;

recognise terminating and recurring decimals;

order decimals by using place value and by t
positions on the number line.

Understand and use percentages in real
contexts; interpret percentage as “number of p
per hundred”, convert simple fractions of a wh
to percentages of the whole and vice vesg.

interpret 10% of 40 as 10/100 x 40); express 4
quantity as a percentage of another; calcu
percentage increase and decreas@. (a 15%

increase in value of C is calculated as 1.15x C

and a 20% discount on €250 gives a total

calculated as 0.8 x €250); carry out calculation
involving reverse percentagésg. to find the cost

price given the selling price and percentage
profit.)

Understand and use negative numbers in real
contexts €.g. finding the temperature difference
between temperatures bel ow zero).

Use ratio notation gg. in maps and scale
drawing); recognise its various connections w|

heir

life
arts
Dle

late

life

th

fraction notation; reduce a ratio to its simpl

pSt

it'se the index laws for positive and negativ

1%
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form; divide a quantity in a given ratio.

Use the four rules for calculations with intege
decimals and fractions, including the correct or|
of operations and use of brackets.

10. Understand and use measures; use metric uni
mass, length, area, volume and capacity in prdc
situations; express quantities in terms of larget
smaller units; calculate time in terms of the

hour and 24-hour clock; read and interpret clog
dials and time-tables; read and use scales
practical situationse(g. read a thermometer scale).

11.
(e.g. change from Euro to other currencies and
vice-versa); solve problems on personal a
household finance, involving earnin@gsg. stocks),
simple interest, tax and insurance.

12.Understand and use the elementary ideas
notation of direct and inverse proportion, inclugli
calculating an unknown quantity from quantiti
that vary in direct- or inverse- proportio
Understand and use the elementary ideas
common measures of rate.q. calculate average
speed).

13.Carry out estimations and approximatig
including making estimates of measures, round
to a specified number of significant figures a
decimal places to reasonable accuracy in
context of a given problem, making sensi
approximations  in  calculations  involvin
multiplication and/or division.

14.Use calculators efficiently and effectively; knd
how to enter complex calculations; understand
calculator display interpreting it appropriateé/g

in money calculations); know when not to round

during the intermediate steps of a calculati
know how to interpret numbers displayed
standard form and know how to enter number
the standard form; apply appropriate checks
accuracy €g. working the problem backwards
from its solution or making approximations to
check the reasonableness of the result).

rs,
der

ts of
tica
a

12-

ks,
in

Use money; convert from one currency to anothktake repeated use of a multiplier raised to a powe

(the growth or decay factor) to compute Compound

ndhterest, appreciation or depreciation; use the
calculator and the spreadsheet to investigate th
factors affecting these; determine, by trial and
error, the number of years by means of 4
calculator.

ngnderstand and use limits of accuracy; give
igppropriate upper and lower bounds for data given
ntb a specified accuracy(e.g. measured lengths
tbbtain appropriate upper and lower bounds to

blgolutions of simple problems(e.g. the calculation of
othe perimeter or area of a rectangle given datadg
specified accuracy).

W
the

on;
in
5 in
of

ALGEBRA

15. Use and understand algebraic representation
letters to express generalised numb
understand that algebraic entities are transfor
according to the well-defined properties

generalised arithmetic; use input/output funct

Wwse function notation(e.g. f(x) =3x —5);
or'S;
mede output/input inverse function machines;
of
ogse inverse function notation(e.g. if f(x) = 3x — 5

machines to define functions; manipul

ite
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16. Construct simple linear equations from giveBolve simple linear inequalities in one variable ath

17.

18.

19.

algebraic expressions by collecting like terms,
multiplying a single term over a bracket,
taking out a single term common factor.

situations; solve linear equations; so

simultaneous linear equations in two unknowngx — 3 >7).Determine the solution to an inequality

graphically by interpreting the common soluti

by elimination and by substitution.

Use formulae arising in mathematics and in o
subjects, substitute numbers into a form
derive a formula and change the subject of
formula including use and construction of
formula on a spreadsheet; use and inter
positive and negative integral indices, includ
zero; use the index laws in simple instances.

Generate terms of a sequence using term-to-
and position-to-term definitions of the sequen
use expressions to describe thih term of a
simple sequence.

Demonstrate  familiarity = with  Cartesia

tien f~(x) = (x + 5)/3).

Dy

Expand the product of two linear expressions(e.g.
(x+1)(x=2) =% -x -2).

Factorise expressions involving difference of twg

squares and trinomials. (e.g. 2%+5x-12=(2x-

3)(x+4)).

Use rational expressions with  algebraig

denominators (e.g. write + > as a single
x_

fraction).

veepresent the solution set on the number linge.g.

4).

Solve quadratic equations, by factorisation or by
the “quadratic formula”.

Solve a linear equation and a quadratic equatior
simultaneously graphically by interpreting the
common solution as the point of intersection and/o
algebraically by elimination and by substitution.

Use trial and improvement methods involving
calculator and computers to find approximate
solutions of equations for which there is not 3
simple method of solution. ¢.g. to solve % x =80).

h&ransform more complicated formulae.

la,

thise and interpret fractional indices.

a

p®blve problems involving direct and inverse
Ngariation to determine unknown quantities

restricted to y a x", where n =#1, +2, 3.

erm
ce;

nConstruct tables of values for cubic functions and

coordinates in two dimensions; recognise
equations of the forny = nx + ¢, with m and

graphs; construct table of values for linear

guadratic functions; plot and draw graphs of s
functions by making use of pencil and pa|
methods, a spreadsheet and a graphing pac
read off values from graphs; understand, inter,
and calculate the gradient of a line from f{

hedciprocal functions of the type fk) = ak (e.g. use

pencil and paper, a spreadsheet or a graphing
specified numerically, represent straight linpackage to generate points and plot graphs of y*=x

12k or y = 1/x with x#0).

uch

D&olve graphically linear, quadratic, cubic and
ageiprocal functions simultaneously (e.g. find
Digiaphically common solutions fory = 2x — 1 and y

he?).

bor set of inequalities on a graph by shading the
as the point of intersection and/or algebraicalbyppropriate region(s)(e.g. y =3x,y s5and x +y >

D

D

coordinates of two points on it; find the gradie

PNt
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of lines given by equations of the foym= nx +
¢ with both m and c specified numerical
obtain the equation of a straight line in the form
= mx + ¢; know and understand that para
lines have equal gradients.

Interpret information presented in a variety
linear and non-linear graphg.q. distance-time
and velocity-time graphs; conversion graphs;

graphs of height against age). Candidates are ng
expected to make use of the fact that the

under a velocity-time graph gives the distar
travelled.

=)

Calculate the length of the straight line segment
y1‘rom the coordinates of its end points as an
Ié';\pplication of Pythagoras’ Theorem.

of

t
area
nce

SHAPE, SPACE and MEASURES

21.

22.

23.

24,

25.

26.

Recall and use properties of angles at a pq
angles on a straight line, vertically oppos
angles; distinguish between acute, obtuse
reflex angles; estimate the size of an angle
degrees.

Distinguish between lines and line segments;
parallel lines, alternate angles, correspong
angles and interior angles on same side
between same parallel lines; understand
consequent  properties of parallelograr
understand a proof that the angle sum o
triangle is 180; understand a proof that th
exterior angle of a triangle is equal to the sun
the interior angles at the other two vertices.

Use angle properties of equilateral, isosceles
right-angled triangles; explain why the angle s
of a quadrilateral is 360

Understand and use the essential properties o
square, rectangle, parallelogram, trapezi
rhombus and kite; classify quadrilaterals us
their geometric properties.

Calculate and use the sums of the interior
exterior angles of regular and irregular polygq
- use a formula, such asn2 4] right angles o
(n-2)x18C, for the sum of the interior angles of
polygon withn sides.

Understand when shapes are congru
appreciate the uniqueness of triangles satisfy
SSS, SAS, ASA, and RHS; understand and
SSS, SAS, ASA and RHS conditions to prove
congruence of triangles.

Understand when shapes are similar; unders
and use the AAA, common ratio property
sides and two common ratios and the inclu
angle to prove similarity of triangles.

int,
ite
and

use
ing
and
the
ns;
f a
e
of

and

f the
im,

and
ns

eRrove the congruence of triangles in morg
iggneralised contexts.
use

the

Understand and use the relationship between
tdedgths, areas and volumes of similar shapes.
of
led




27.

28.

29.

30.

31.

32.
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Appreciate that all congruent shapes are similar
but similar shapes are not necessarily congrugnt.

Carry out constructions based on measurement;
estimate, measure and draw lines and angles;

construct parallel lines; construct angles of 60

and 90 using compasses; construct simple

geometrical figures from given data; use straight

edges and compasses to construct

perpendicular bisector of a line segment,

perpendicular from a point to a line and

bisector of an angle; read and make sq
drawings €.g. to solve right angled triangles).

Find the perimeter and area of rectangles
triangles by counting unit measures and

formula; find the area of a parallelogram; find theircle; find the surface area of a right cone and g

area of a trapezium; find the surface area
simple compound shapes; find the circumfere
and area of a circle; find the length of arc @
area of sector as fractions of the circumfere
and area of a circle; find the surface area ¢
cube, cuboid, cylinder; find the surface area ¢
right pyramid.

Find volumes of cuboids by counting u
measures and by formula; find the volume o
prism; find the volume of a cylinder; find th
volume of compound 3-D shapes involvi
cubes, cuboids and prisms.

Know and understand the meaning of teqms

related to the circle: centre, radius, chg
diameter, circumference, secant, tangent,
sector, and segment.

Use properties of shapes in tessellatig
recognise line and rotational symmetry in t
dimensions; recognise order of rotatiof
symmetry; recognise properties of triangl
quadrilaterals and circles related to th
symmetries; use the symmetry properties of
circle and their converse — equal chords
equidistant from the centre, the perpendict
bisector of a chord passes through the cer
tangents from an external point are equal.

Know and use the following angle properties
the circle to calculate unknown angles — the ar
in a semi-circle is a right angle, the angle at
centre is twice the angle at the circumferer
angles in the same segment are equal, angl
opposite segments are supplementary, the 3
between the radius and the tangent at the poi
contact is a right angle. Candidates are expe
to use these angle facts to justify argument
simple riders.

-D

the
he
he
ale

aRthd the area of acute and obtuse angled triangle
hysing ¥2 ab sin C; find the area of segments in

sphere.
nce
ind
nce
fa
fa

nifind the volume of a right pyramid, right cone, and
f sphere. Find the volume of a frustum.
e

g

rd,
arc,

nBrove the symmetry properties of the circle through
yyoongruency.

nal

eS,

eir

the

are

Ilar

ntre,

dfnow and use the alternate segment property.
gle

cef the circle - with the exception of perpendicularity
esfinadius and tangent.

ngle

nt of

cted

5 in

throve, in structured questions, the angle properties

(R

D

10



33.

34.

35.

36.

37.
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Devise instructions for a computer to produce
desired shapes and path®.g( equilateral
triangles and hexagons); apply the following
locus properties in two dimensions in practi
situations:

» The locus of points which are at a fix
distance from a given point; and,

» The locus of points which are equidista
from two given points.

Understand, recall and use Pythagoras’ Theo
and its converse in 2-D.

Understand, recall and use the trigonometr
relationships in right-angled triangles, name
sine, cosine and tangent, and use them to g
problems in simple practical situatioife.g. in
problems involving angles of elevation and
depression).

Interpret and use three figure bearings meas
clockwise from the north; use scale drawing

nd
the trigonometrical ratios to solve proble%s

involving bearings.

Recognise, describe and construct translat
and reflections of 2-D figures.

Recognise, describe and construct rotations
enlargements about the origin of 2-D figures.

(In questions requiring candidates to constfuCtansform 2-D shapes by a combination of

transformations on the Cartesian plane,
mirror lines for constructing reflections will b
restricted to the axeg,=+ X%, y=+¢, X =% cC.
The angles of rotation for constructing rotatig
will be restricted to multiples of 90rhe scale
factor for constructing enlargements will
restricted to a positive integer or a fractig
Column vectors will be used to descri
translations.)

Recognise that reflections, rotations 3
translations preserve length and angle, so that
figure is congruent to its image under any
these transformations.

Appreciate that any two circles and any t
squares are mathematically similar, whereas
general, two rectangles are not.

Recognise that enlargements preserve a
measure and not length;

Understand and use the effect of enlargemen
the perimeter of 2-D shapes.

thése the following loci in two dimensions:

* The locus of points which are equidistant from
cal  a straight line; and,

* The locus of points which are equidistant from
2d  two intersecting straight lines.

Use intersecting loci.
Nt

réise Pythagoras’ Theorem in 3-D contextse(g. to
determine lengths inside a cubgid

caktend the use of the sine and cosine functions {
ngles between 90 and 18C; use the sine and
obesine formulae to solve any triangle; solve simpl
trigonometrical problems in 3-D.

ured

oRscognise, describe and construct rotations an
enlargements about any point of the Cartesian
plane. Use negative scale factors of enlargement.
and

theansformations.
e

ns
pe

n.
be

nd
any
of

ngle

¢ derstand and use the effect of enlargement o
the area of 2-D shapes.

1]

11
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DATA HANDLING

38. Collect, classify and tabulate statistical déda.
gather data  from Information and
Communication Technology (ICT) sources);
read, interpret and draw simple inferences fr
tables and statistical diagrams.

Construct bar charts, pie charts, simple freque
distributions and histograms with equal interv
using pencil and paper methods and |
methods.

Understand and use bar charts, pie charts, si
frequency distributions and histograms wj
equal intervals.

Calculate and interpret the range, mean, me
and mode for discrete and continuous data;
appropriate statistical functions on a calculg
and a spreadsheet.
39. Calculate the probability of an event; constr
simple possibility space®.¢. for the throw of a

coin and a die); work out the combined where appropriate. (In tree diagrams outcomes will

probability outcomes of two independent even

Understand and use histograms with unequa
intervals; construct and use cumulative frequency|
curves; estimate the median, the lower and uppe

oquartiles, and the interquartie range from
cumulative frequency curves; interpret and
construct box plots to illustrate or compare

ndistributions with large data-sets; calculate the
almean, median and mode for grouped data ang
Cif@lentify the modal class from a grouped frequency
distribution.

mple
th

dian
use
tor

L@alculate the probability for combined events,
using possibility space diagrams and tree diagram

i

sbe clearly and consistently illustrated).

12



