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Question 1
Prepare a scheme of work for the topic “loci” using the book chapters in appendix 2 and
the examination syllabus [25]

Question 2
Expound on each of the following learning theories in relation to school mathematics:
(a) Behaviourism [5]
(b) Humanism [5]
(c) Cognitivism [5]
(d) Constructivism [5]
(e) Realistic Mathematics Education (RME) [5]

Question 3
Mr. Dlamini gave the following open problem to his class:

The Problem.

Determine different positions for a goal scorer to be for a better chance of scoring. State
all assumptions you are making as you solve this problem.

(a) Solve the problem [10]

(b) He claims that the problem encourages higher order thinking and among other
things it will lead learners to learn about the circle, the sphere, trigonometry and
loci. Write to the Head of Mathematics to explain the importance of problem
solving and to support Mr. Dlamini [15]. You have to refer to APPENDIX 3 for
this question.

Question 4
(a) Copy the line below. Label the vertical lines from left to right as follows teacher-
centred, neutral and learner-centred. On the line position each of the teaching
learning methods you studied in this course. [7]

(b) Write an essay to justify why you positioned each method the way you did. First
decide on the title of your essay then write the essay ensuring that you are
addressing the question [18]

Question 5
Write an essay entitled “Challenges faced by educators in attempting to assess teaching
or learning guided by philosophies different from behaviourism” [25]
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~ SWAZILAND GENERAL CERTIFICATE OF SECONDAF&? EDUCATION

Broad Guidelines

The Ministry of Education is committed, in accordance with the National Policy Statement on Education,
to provide a Curriculum and Assessment System (Form 4 and Form 5) so that at the completion of
secondary education, learners will .

« be equipped to meet the changing needs of the Nation, and
+ have altained internationally acceptable standards.

Swaziland's National Education Policy Directives

SGCSE syllabuses for studies in Form 4 and Form 5 will individually, and collectively, enable learmers to
develop essential skills and provide a broad learning experience which

inculcates values and attitudes as well as knowledge and understanding,

encourages respect for human rights and freedom of speech,

respects the values and beliefs of others, relating to issues of gender, culture and religion.

develops desirable attitudes and behaviour towards the environment,

provides insight and understanding of global issues which affect quality of life in Swaziland and
elsewhere, e.g., the AIDS pandemic; global warming; maldistribution of wealth; and technological
advances.

The National Curriculum for Fortn 4 and Form 5

Learners will be given opportunities to develop essential skills which will overlap across the entire range
of subjects studied. These skills are listed below.

Communication and language skills

Numeracy skills: mathematical ideas, techniques and applications
Problem-solving skifls’

Technological awareness and applications

Critical thinking skills

Waork and study skills

Independent learning

Working with others

To develop these skills, leamers must offer four compulsary subjects and at least three elective
subjects chosen from one or more Field of Study. X
Tl

Compulsory Subjects

» SiSwat — either First Language or Second Language
» English Language

« Mathemalics

« Science

Fields of Study

» Agriculture Fieid of Study

Business Studies Field of Study

Home Economics Fleld of Study

Social Sciences and Humanities Field of Study
Technical Field of Study
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-~ INTRODUCTION

The Swaziland General Certificate of Secondary Edutation (SGCSE) syilabuses are designed as two-
year courses for examination in Form 5. The syllabus assumes that leamers have acquired knowtedge,
understanding and skiils during their study of Mathematics at Junior Secondary Lavel. The curriculum
content of the syllabus is arranged into topics covering four areas: Number; Shape, Posifion and Space;
Algebra; and Data Handling, but It is treated throughout In a holistic way.. 1t is intended to promote
imaginative and innovative styles of teaching and learning so that the course is enjoyable for all leamers,
and is designed to assess what learners know, understand and can do. As such, it will enable learners
to progress to higher-level courses of mathematical studies.

Leamners will follow the Core plus the Extended Curriculum. The Core Curriculuim is examined by two
written papers. Those candidates who are expected to achieve a Grade C er above will be entered for a
third written paper, The papers are described in the Schems of Assessment.

All SGCSE syllabuses follow a general pattern, The main ssctions are:
Aims .
Assessment Objectives

Assessment

Curriculum Content

Mathematics falls into the Mathematics Compulsory Subjects Group.

AIMS

The aims of the curriculum are the same for all leamers. The aims are set out below and describe the
educational purpose of a course in Mathematics for the SGCSE Examination. They are not listed in order
of priority.

The aims are to enable students to:

1. develop their maihematical knowledge and oral, written and practical Skl“S in a way which
encourages confidence and provides satisfaction and enjoyment;
read mathematics and write and talk about the subject in a variety of ways;
develop a feel for nurnber, carry out calcuiations and understand the significance of the results
obtained;
apply mathematics in everyday s:tuatlons and develop an understanding of the part which
mathematics plays in the world around them;
solve problems, present the solution clearly, check and interpret the results
develop an understanding of mathematical principles;
recognise when and how a situation may be represented mathemahcally, ldentlf? and interpret

' relevant factors and, where necessary, select an appropriate mathematical method to solve the
problem;

8. use mathematics as a means of communication with emphasis on the .use of clear expression;

9.  develop the ability to apply mathematics in other subjects, particularly science and technology;

10. develop the abilities to reason Iogscal!y, {o generalise and to prove;

11. appreciate patterns and relationships in mathematics;

12. produce and appreciate imaginative and creative work arising from mathematical ideas;

13. develop their mathematical abilities by considering problems and conducting individual and
- copperative enquiry and experiment, including extended pieces of work of a practical and

investigative kind;
14, appreciate the interdependence of different branches of mathemat:cs.
15. acquire a foundation appropriate to their further study and of other disciplines.

Noor A N
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~ ASSESSMENT OBJECTIVES

There is a single Assessment Objective in Mathematics

TECHNIQUE WITH APPLICATION '

A description of the assessment objective follows.
Learners should be able to:

1.

om AwN

™

10.
1.
12.
- 13,

14,

organise, interpret and present information accurately in written, tabular, graphical and
diagrammatic: forms;

perform calculations by suitable methods;

use an electronic calculator;

understand systems of measurement in everyday use and make use of them in the solution of
problems;

estimate, approximate and work to degrees of accuracy appropriate to the context;

use mathematical and other instruments to measure and to drfaw to an acceptable degree of

accuracy;
interpret, fransform and make appropriate use of mathematical statements expressed in words or
symbols;
recognise and use spafial relationships in two and three dimensions, particularly in solving
problems;

recall, apply and interpret mathematical knowledge in the context of everyday situatipns;
make Ioglcal deductions from given mathematical data;
recognise patterns and sfructures’in a variety of situations, and form generalisations;

respoend fo a problem relating to a relatively unstruclured situation by translating it into an'

appropriately structured form;

analyse a problem, select a suitable strategy and apply an appropriate technigue to obtain its
solution;

apply combinations of mathematical skiills and techniques in problem solving;

set out mathematical work, including the solution of problems, in a logical and clear form using
appropriate symbols and terminology.

-
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SGCSE MATHEMATICS Syllabus 6880

November 2009 and November 2010 Examinations

Objective Number | Short-answer Structuredi/longer | CORE EXTENDED
questions answer guestions

1and2 v v 4

3 v 7
. 4108 Y v v
‘ g v v

10 v v v

11 v - v

12 v v

13 v v

14 v v v

15 v v

The grid above is for general guidance only and flustrates where particular objectives might receive

more emphasis. Ticks are placed in the grid only where there is likely to'be emphasis although the
objective may also be met in other areas. There is no rigid emphasis between paricular assessment
objectives and individual examination components; the objectives may be assessed in any question. The
cornponents of the scheme will differ in emphasis placed on various objectives. .

The short-answer questions fulfill a particularly important function in ensuring Core Cumiculum coverage
and allowing the testing of knowledge, understanding and manipulative skills, while greater emphasis is

placed on applications to the processes of problem solving in the structured/ionger answer questions.
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—~ ASSESSMENT

Scheme of Assessment

All candidates must enter for two papers. These will be Paper 1 and Paper 2. In addition, those
candidates who are expected to achieve a Grade C or above should be entered for Paper 3,

Core Curriculum Extended Curriculum
Grades C to G available Grades A* to G available

Paper 1 {1 hour and 30 minutes)
Compulsory short-answer paper consisting of 60 marks, with questions deSIgned to discriminafe
hetween grades C to G. The questions will be based on the Core Curriculum.

This paper will be weighted at 40% of the final total available marks.

Paper 2 {2 hours)
Compulsory structured/longer answer paper consisting of 80 marks, with questions designed to
discriminate between grades C to G. The questions will be based on the Core Curriculum.

This paper will be weighted at 60% of the final total available marks.

Paper 3 (2 hours) )

Compulsory structured/ionger answer paper
consisting of 100 marks, with questions designed
to discriminate between grades A to C. The
questions will contain material from the Extended
Curriculum as well as the Core.

This paper will be weighted at 100% of the final
total availtable marks., -

Notes:

1. Use of an Electronic Calculator and Mathematical Tables

() Al candidates should be able fo use an electronic calculator efficiently and appiy it
appropriately io the required degree of accuracy.

(i) The syllabus assumes that candidates will be in possession of a scientific electronic
caloulator for Papers 2 and 3. Algebraic or graphica! calculators are not permitied. Three
significant figures will be required in answers except where otherwise stated,

{ify The use of electronic calculators or mathematical tables Is prohibited in Paper-t. ..

2.7 Use of Mathematical Instruments:

Apart” from the usual mathematical mstruments candidates may use flexicurves in this
examination,

3.  Candidates are encouraged to use the value of pl (=} from menr caicuiators if thelr calculator
provides this. Otherwise, they should use the value of = as given in the question or on the front
page of the question paper.

4.  Tracing paper may be used as an optional additional material for each of the written papers.
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Weighting of papers
Paper Weighting Weighting
Core Curriculum candidates | Extended Curriculum candidates
(Papers 1 and 2 only) - (Papers 1, 2 and 3)*
1 40% AD%
> 2 60% 60%
3 - 100%
Note:

* Exiended Curticulum candidates write all three papers. They will be assessed on their performance
on Paper 3 first to see if they have achieved A* to C. If they have not done so, thelr grade will be
assessed on the basls of their performance on Papers 1 and 2.
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~ CURRICULUM CONTENT

Learners will follow the Core plus the Extended Curriculum. The cumiculum content that follows is
divided into topics covering four areas: Number, Shape, Position and Space; Algebra; and Data
Handling. An indication of the area covered by a topic is provided in brackets after the topic heading.
The table below shows the approximale weighting of these-areas in each of the components of the

Appendix 1

examination,
Paper Number Shape Algebra Data Handling
Position
Space
1 30% 35% 25% 10%
2 20% 35% 30% 15%
3 10% 35% 35% 20%

As well as demonstrating skill in the following techniques, candidates will be expected to apply them in

the solution of problems.

Appropriate teaching time for the Mathematics syllabus should be equivalent to seven (7) periods of forty
(40) minutes each over a peript_i of sixty {60) weeks/cycles.

CORE

EXTENDED

Number]

1. Types of Numbers and their Sequences, Sets and Set Notation and Language [Toplc Area:

1.1

1.2
1.3
14

1.6

-k -t
®~

15

Al learmners should be able-to:

Identify sets of primes, multiples, factors,
sguares, cubes in natural numbers.
Identify includes listing and describing.
Express natural numbers as products of
their prime factors. . .
Identify cornmon multiples and common
factors {e.g., LCM and HCF). .

List directed numbers.

identify sets and subsets of real numbers.
(i.e., natural numbers, primes, factors,
rational and irrational numbers)in a
sequence.

Find missing numbers in a sequence of:
{I) composite numbers

(ii) riangle nurnbers

{iil) rectangle or sguare numbers

(iv) Pascal's triangle. .

Find rules for simple number patterns.
For 2 sets and a universal set, draw Venn
diagrams and use the language and
notation of sets (i.e., subsets, union,
intersection complement number of
elements).

1.10

111

List and describe elements oi: thie-real
number system.

Complete and generate number pattems.

Generalise fo siniple algebraic statements.
Form an equation by generalisation (nth
term) of a given seguence.

List and describe elements and use set
symbols,

For more than 2 sets and a universal sst,
draw Venn diagrams and use the language
and notation of sets (i.e., subsets, union,
intersection complement number of
elements).
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FRONCOQm®

Describe and use set symbols:
{} “..isasetof..”

“...Is an element of...”
“...Is not an element of..."
the empty set

intersection of

union of

proper subset of

is a subset of

is not a proper subset of
complement of set A

¢ universal set
n(A) number of elements in set A

1.16 Use set buIIv:'!er notation to describe sets,

2. Place Value, Estimation and Limits of Accuracy [Topic Area: Number]

24
2.2

2.3

2.4

All Jearners should be able to:

Round off to specified level of accuracy
e.g., nearest 50,

Estimata quantifies {length, volume,
capacity, area population gic).
Approximate to a given number of
significant figures or decimal places and
round off answers to reasonable accuracy
in the context of a given prablem.
Approximate nurnbers to a given place
value andfor decimal place,

2.5

2.6

2.7

Find the upper and lower bounds far a given
specified accuracy e.g., popuiatlon time,
distance, speed, eic.

Use the determined limits of measurements
1o calculate the limits of a perimeter of a
given figure,

Use the determined fimits of measurements
to calculate the limits of area of a given
figure.

3. Operations [Topic Area: Number]

31
3.2

3.3

3.4
3.6
3.7
3.8
39
3.10

3.1

All learners should be able to:

Add and subtract fractions.

Multiply and divide fractions by whole
numbers and fractions.

Convert fractions to:

(i) their equivalent fractions

‘.. {il) improper fractions

and vice-versa.

Write fractions in order of size.

Add and subtract decimals.

Divide and multiply decimals by powers of
10.

Muttiply and divide decimals by

(i) a whole number

(if) decimals.

Simplify numerical expressions mvoivmg
mixed operations.

Apply correct order of operations.
Convert fractions into decimals and
percentages, and decimals into fractions
and percentages.

Convert percentages into fractions and
deciimals.

10
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3.12 Find squares, cubes, square roots and
- cube roots of numbers,

3.13 Understand the four operations of directed
numbers,

3.14 Apply appropriate checks of accuracy.

3.15 Order quantities by magnitude and
demonstrate farniliarity with the symbols =,
£<,>, 85,2

4. Percentages [Topic Area: Number]

All leamers shoulc_! be able to:

4.1 Calculate a percentage of a given guantity

or constant.

4.2 Calculate one quantity as a percentage of
another.

4.3 Calculate

(i) the percentage change given the new
and original value,
{ii) the new value given the original and
percentage change.

44 Calculate: o
{i) the percentage profit or loss given the
buying and the selling price
(ii) the selling price, given the buying price

- and the percentage loss and profit.
45 Calculate the simple interest due to a
- customer after a certain period of time,

given the percentage interest per annum
and the amount deposited.

486 Calculate the total cost given the
percentage sales tax.

4.7

4.8

Calculate repeated percentage change e.g.,
compound interest, depreciation and
pepulation increase.

Reverse percentages e.g., finding the cost
price given the selling price and the
percentage profit.

5. Personal and House-hold Finance [Toplc Aréa_: Number]

All leamers should be able to:

5.1 Calculate using money and convert from
" one currency to another including
.. conversion graphs.

5.2 Use given data to sclve problems on simple
interest.

5.3 Extract and interpret tables and charts e.g.,
rates and bills.

54

T

e POV

Calcutate compound interest (knowledge of

- compouind interest formula is not required).

6. Ratio and Proportions [Topic Area: Number]

All learners should be able to:

6.1 Demonstrate understanding of the
elementary ideas and notation of ratio,
. direct and inverse proportions (variation).
6.2 Divide quantities in a given ratio.
6.3 Use scale in practical situations
6.4 Complete tables for simpie direct variation,

6.5

8.6

Express direct and inverse variation in
algebraic terms and use this form of
expression to find unknown quantities.
Increase and decrease a quantity by a given
ratio.

11




Appendix 1

SGCSE MATHEMATICS Syllabus 6880
November 2009 and November 2010 Examinations

7. Indices [Topic Areas: Number and Algebra]

All leamers should be able to:
7.1 Use and evaluate positive, negative and
zero indices

7.2 Use the niles of indicesa™ xa"=a™ ™"

- x
A a"=4"" and (am)"=am n

7.3

Use, interpret and svaluate fractional mdlces
e.g., solve 32" =2,

8. Standard Form [Topic Area: Number]

All leamers should be able to:

8.1 Express numbers in standard form A x 10"
where n is a positive or negative integer
and 1< A<10.

8.2 Use numbers in standard form.

9. Properties of Shapes [Topic Area: Shape, Position and Space]

All learners should be ahle to:

91  Use and interpret vocabulary of n—slded

(a) regular poiygons,
(b) iregular polygons. -
Identify and riame prisms and pyramids
{cones) using thelr bases.
Identify and draw nets of different solids.
Recognise rotational and line symmetry
(including order of rotational symmetry) in
2- dimensions and properties of triangles
quadrilaterals and circles related to their
symmetries.
Identify and apply symmetry properties of
circles:
{a) equat chords are eqwdlstant from the
centre,
(b) the perpendicular bxsector of a2 chord
passes through the centre,
{c) tangents from an external point are
< equal in length.
9.6 Calculate unknown angles using the
following geometric properties:
{a) angles at a point,
{b) angles on a straight line and
intersecting lines,
(c) angles formed with parallel lines,
{d} angle properties of triangles and
guadriaterals, .
(&) angle between tangent and radius of a
circle,
(f) angle properties of regular and irregular
polygons,
{g) angle in a semi-circle,
(h) angle at the centre of a circle is twice
the angle at the circumnference,
(7} angles in the same segment are equal, -
(i} opposite angles in cyclic quadrilaterals
are supplementary.

9.4

9.5

9.7

9.8
8.9
8.10

8.1

9.2

Use and interpret vocabulary of solid figures:
{(a) Vertices

(b) Edges

{c) Faces

(d) Net of solid.

Recognise symmetry properties of the prism
and pyramid (mcludlng cylinder and cone for
each case).

Identify similar and congruent plane shapes
Use similarity to calculate a required angle or
side;

Understand and use the relationships
between length, area and volume of similar
shapes.

o,

o

Use geometric properties for simple
geometric proofs including congruency and
similarity for triangles.

12
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10. Geometrical terms and Constructions [Topic Area: Shape, Position and Space]

Ali leamers should be able to:

10.1 Understand and use the geometrical terms,
point, line, parallel, bearing, right angle,
acute, obtuse, reflex, perpendicular,
isosceles, equilateral, similarity
cangruence.

Understand and use the vocabulary of
triangles, quadrilaterals, clrcles, polygons
and simple figures including nets.
Measure lines and angles.

Construct a triangle given the three sides
using ruler and compasses only.
Construct other simple geometrical figures
from given data using protractors and set
sguares as necessary.

Construct angle bisectors and
perpendicular bisectors using straight
edges and compasses only.

10.7 Read and make scale drawings.

10.2
10.3
10.4

10.5

10.6

11. Locl [Topic Area: Shape, Posifion and Space]

All learners should be able to:

11.1 Construct and describe loci, in 2-
dimensions, of points equidistant from
(a) a point, ;
(b} two points,
(c)aline,
{d) two paralle! lines,
{e) two intersecting lines.

11.2 Describe loci, in 3-dimensions, of points
equidistant from:
(a) a point,
(b) two points,
{c}aline,
(d) two parallel lines,
(e} two intersecting lines.
11.3 Solve problems involving logl.

12. Transformations [T opic,Area:' Shape, Position and Space] - -

Al learners should be able to:

12.1 Reflect simple plane figures in horizonta! or
vertical lines.

12.2 Rotate simple plane figures about any
puint, with given coordinates, through

. multiples of 90°,

12.3 Construet given translations and . _
enlargementis of simple plane figures on a
grid.

12.4 Recognise and give precise descriptions of
reflections, rotations, enlargements and
translations on a grid.

12.5 " Reflact simple plane figures in sloping lines,

12.6 Use a stretch and shear on simple figures.

12.7 Carry out combined transformations.

12.8 Use function notation to represent
transformations (i.e., reflection (M), rotation
{R), translation {T), enlargement {E}, shear
(H, stretch (S) and their combinations (e.g.,
RM(A). .

12.9 Use matrices in transformations (singular
matrices are excluded).

12.10 Recognise and give precise descriptions of
transformations connecting given figures.

12.11 Describe transformations using coordinates

and matrices (singular matrices are
excluded). ‘

13
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13. Measurement, Time, Units and Mensuration [Topic Area: Shape, Position and Space]

All learners should be able fo:

13.1 Use current units of mass, length, area,
volume, density and capacity in practical
situations and express quantities in terms
of larger or smaler units,

Calculate times in terms of the 24-hour and
12-hour clock , including the conversion
between units of time e.g., 24 hours =2
hours 24 minutes.

Read clocks, dials and timetablas.
Calculate perimeter and area of :

(a) rectangles,

{b} triangles,

(c)circles,

{d) paralielogram

(e) trapeziums

{f) other polygons.

(g) composite shapes

Calculate surface area and volume of:

(2) cuboids,

{b]) eylinders,

(c) other prisms.

Solve problems involving the arc length and
sector area as fractions of the
circumference and area of a circle.

13.2

13.3
13.4

13.5

13.6

13.7 Caiculate surface area and volume of
{a) cones, :
(b} spheres,
{c) Pyramids,
{d) composite solids.
Formulae for pyramid, cone, and sphere will
be given. :

13.8 Solve problems involving solids (e.g., hollow
solids and truncated solids-frustums).

14. Trigonometry [Topic Area: Shape, Position and Space] |
All learners should be able to:
14.1 Apply Pythagoras Theorem. :
14.2 Calculate sides and angles of a right- 14.4 Find sine and cosine for obtuse angles.

. angled triangle using sine, cosine and 14.5 Use sine rule and the cosine formulae for

tangent ratios. trigenometrical problems in Z-dimensions.
14,3 Solve simple problems involving angles of | 14.6 Use the formulae A =% ab sin'Cor the area

" depression and elevation (from right of a tiangle. .
angled-triangles). 14.7 Solve trigonomeitric prablems in
. 3-dimenslons including angle between a line
and a plane.

15. Bearings [Topic Area: Shape, Pdsition and Space]
All learners should be able to:
15.1 Draw and interpret bearings.
15.2 Interpret and use three-figure bearings

measured clockwise from the North (l.e.,

000" {0 360°). T,
15.3 Apply bearings to salve simple problems \ 3

involving not rore than three north lines. Y !\\
15.4 Find distances and make simple scale v

drawings. ‘j‘

__/"

14
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All leamers should be able to:

16.1 Draw and use simple graphs in practical
situations including conversion graphs and
distance time graphs,

16.2 Calculate speed from a distance-time
graph. .

16. Graphs in Practical situat-ions [Topic Areas: Algebra and Shape, Position and Space]

16.3 . Construct/draw a speed-time graph.

16.4 Interpret speed-time graphs including
acceleration and area under the graph bemg
distance.

17. Vectors [Topic Areas: Algsebra and Shape, Position and Space]

All learners should be able to:

17.1 Understand representation of vectors by a
directed line segment.

7.2 Represent a vector by [x)
Y

or AB ora.

17.3 Add and subtract vectors.

17.4 Multiply a vector by a scalar.

17.5 Caleulate the magnitude/ length of a vector
and use the notation |a| fo represent vecior
magnifude or length of vector.

Use the sum and differerice of two vectors to
express given vectors in terms of two
coplanar vectors.

Identify parallel vectors as those that are
scalar multiples of each other,

Simplify vector expressions.

Use base vectors to represent any vector on
the plane.

17.10 Use position vectors.

17.11 “ldentify collinear points using vectors.

17.6

17.7

17.8
17.9

18. Algebraic representation and formulae [Topic Area: Algebra]

All learners should be able to:
18.1 Use letters for numbers to express
generalised numbers and expressions
alyebraically.
Substitute numbers for words 'and letters i m
formulae. .
Change the subject of simple formulae.
Construct simple algebraic exprassions
and set up simple equations.
Expand brackets including double brackets
Simplify algebraic expressions
e.g. 5(x+3)-2(x—5).
Factorise two-term expressions using a
comimon factor,
Factorise expressions of the form

+bx +c,
Simplify algebraic fractions of ﬂ')e form
ax ., bx x:ta xib

— T

18.2

18.3
18.4

18.5
18.6

18.7
18.8

18.8

r
ke kp ki kz

2x x 2 4
eg., —-——,
3 4
2

or of the form e.g., —

3a 5a

ke ka #20

—-.+— R
3a ba

42xx

3 °4°

- 18.10 Construct and simplify more complicated

. formulae and equations (square ard cubic).
18.11 Change the subject of & formuila;
{i) when the new subject appears on both
sides by collecting like terms and factorizing.
(i) when there is a square root or a square or

a cube, -
18.12 Simplify algebraic fractions of the form
k +# _w
- x=a  X+b

{two term denominator)
18.13 Factorise expressions of the form
ax+bx+ka¥+kby, ' - by,
p®+2pg +g°and ax’ + bx + ¢, where a # 1
(i.e., & can be negative or greater than 1).
18.14 Simplify algebraic fractions where numerator
and denominator are quadratic expressions

such as
W dx ,eg. X - 2x
ax‘—bx+c ¥ -5x+8

15
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18, Coordinates, graphs, relations and function notation [Topic Area; Algebra]

All learners should be able to:

19.1 Use the words dornain and range
interchangeably with input and output
respectively,

Use basic linear language for linear
functions e.g., fix) =x+3orf.x > x+3.
Evaluate a linear function by substituting for
a given value of the domain.

Describe the inverse of a linear function
using a flow chart.

Find the inverse of a linear function
algebraically.

Appreciate equivalences of f{x) = ..... and

19.2
18.3
19.4
19.5
19.6

Construct tables of values and draw and
recognise graphs for functions of the form
ax+h tx +ax+b,

19.7

and% (x # 0) where a and b-are integrai

constants.

Calculate the gradient of a straight line.

Estimate gradients of curves by drawing

tangenis,

19.10 Interpret and obtain the equation of a
straight line in the form y=mx + c.

19.11 identify the gradient and the y-intercept
when an equation of iine Is given in the
formy=mx+¢.

19.8
19.89

18.12 Form a composite function of the form fg(x)
given g and f by first applying function g on x,
and then function f on g{x).
19.13 Evaluate composite functions by substitution.
18.14 Find the inverse composite functions using:
(i} the flow diagram,
(ii) the algebraic method.
19.15 Relate a quadratic mapping ta a function
usingy=... and f{x)=....
Calcuiate thé length of a straight line
segment from the coordinates of its end
points. .
Calculate the coordinates of the midpoint of a
line segment given its end points.
Construct tables of values and draw and
interpret graphs for the function of the form
y=ax"andy=ax"+bx+c whereaisa
rational constantand n=-2,-1,0,1, 2, 3
(a,b,¢ are constants where a is not equal fo
zero). ’
Construct tables and draw and interpret
functions of the form a*where a Is a positive
integer.
Solve equations associated with curve
graphs approximately by graphica! methods.

19.16

19.17
19.18

18.19

19.20

20. Solution of equations and inequalities [Topic Area: Algebra]

All learners should be able to:

Form and solve simple linear equations
eg.,3x+2=14,5(2x-3)-3(x+4)=2.
Salve linear fractional equations with
numerical denominators.

Solve simple linear inegualities including
fractional Inequalities with numerical
denominators,

Form and solve simultaneous linear
equation in two unknowns by;

(i) the method of substitution,

(i} the method of slimination/addition,
(Tii) graphical method.

Solve linear equations by graphical
methods. .

Solve quadratic equation of the form

X +bx+c=0by:

(1) the method of factorisation,

(i) graphical method.

20.1
20.2

20.3

204

205

20.8

20.7 Form and solve non-inear equations (e.g.,
guadratic) from staternents by first defining
an unknown.

20.8 Solve double linear inequalities e.g.,
-5<2x+3=10. "

20.9 Solve simultaneous inequalities e.g.,
2x+3<10andx+722.

20.10 Solve guadratic equations of the form
ax® + bx + ¢ =0 where a #1 by:

{i) graphical method,

(i) factorisation, }
(it} completing the square,
(iv) the quadratic formula.

20.11 Solution of simultaneous linear equations by
matrix method. 1

20.12 Solve non-linear fractional equations with
linear algebraic denominators.
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21. Matrices [Topic Areas: Algebra, Data Ha;dling and Shape, Position and Spacef

Al learners should be able to:

21.1
21.2
21.3

21.4

21.5

Display information in the form of a matrix
of any order.

Calculate the product of a matrix and a
scalar.

Perform basic operations: addttion,
subtraction and multiplication {except
division) on matrices of any order (where
compatible).

Understand and use the zero and identity
2 x 2 matrices.

Use equality of matrices in simple matrix
equations. ’

216
21.7

21.8
21.9

Use the algebra of 2 x 2 matrices including
the zero and identity matrices.

Calculate and use the determinant and
inverse of a 2 x 2 matrix (non-singufar
matrix). o

Solve simultaneous squations using
matrices.

Use matrices in transformations.

22. Linear programming [Topic Areas: Algebra, Data Handling and Shape, Position and Space]

All learners should be able to:

Represent graphically siﬁélevlineér

221 22,3 Represent graphically the solution set to 2 or
inequalities in ene or fwo variables. more sifmuitaneous inequalities in one or two
The convention of using broken lines for < variables.
and > and solid lines for € and 2 will be The convention of using broken lines for <
expected, and > and solid lines for £ and & will be

22.2 Form inequalities from graphs of single expected. )
regions by first determining the equation of | 22.4 Form inequalities from graphs of regions by
the boundary line. : first determining the equations of the

boundary lines.

22.5 Solve simple finear programming problems
by representing the information in inaquality
form and drawing graphs of these
inequalities.

23. Statistics [Topic Area: Data Handling] o
Al fearners shouid be able to:
23.1 Collect classify and tabulate data.
23.2 Read, interpret and draw simpie inferences
from tables and diagrams. ) )
23.3 Find the mean and median from ungrouped | 23.11 Distinguish the purpose for which mean,
data. median and mean are used.
234 Construct and use bar charts for qualitative | 23.12 Draw frequency polygons from frequiency
and numerical data {discrete and grouped tables. .
with equal intervals). 23.13 Construct and use histograms {equal and
23.5 Construct and use pie charts. unequal intetvals). Frequency Densily Is
23.6 Construct scatter diagrams (including expected on the verlical axis.
drawing a line of best fi). 23.14 Construct a cumulative tabie for ungrouped
23.7 Understand what is meant by positive, and grouped data.
negative and zero correlation. 23.15 Draw cumulative frequency diagrams.

17
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23.8

23.9

Calcuiate the mean, median and mode for
discrete data.

Calculate the range.

23.10 Construct frequency table for grouped data

(a) for qualitative data (e.g., who liked
what?),

(b) quantitive data, (discrete and grouped
data with equal intervals).

==

23.16 Find median, quartiles percentiles and inter-
guartile range from cumulative frequency
diagrams and distinguish the purpose for
which they are used.

23.47 Find median, quartiles and interguariile range
for discrete data from a cumulative frequency
iable. :

23.18 Find the mean, and modal class for giouped
data {from frequency tables).

24, I Pro;,;—l;—iﬁ?! qopic Area: Data Handling]

All learners should be able fo:

241

Explain the terms and phrases used in
probability.

242 Calculate the probability of a single event

24.3

24.4

245

2486

247

as either a fraction or 2 decimal {not a
ratio).

Understand and use probability scale from
Qto 1.

Understand that the probability of an event
occurring is 1 — (minus) the probability of
an event not occurring.

Understand that relative frequency
approximates to probability provided the
number of trials is large enough.

Use the basic rules of probability for the
combined events A and Band A or B.
Find probabilities of two combined events
using possibillty space diagrams
(outcomnes represented by points on a
grid).

24.8 Find probabilities of simple combined events
using tree diagrams (independent and
dependent events). :

24.9 Use relative frequency as probability in
practice (e.g., frequency and, cumulative
frequency tables).
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GRADE DESCRIPTIONS . —

The scheme of assessment is intended to encourage positive achievement by all candidates. Grade
descriptions are provided to give a general indication of the standards of achievement likely 4o have been
shown by candidates awarded particular grades. The grade awarded will depend on the extent to which
the candidate has met the assessmment objectives overall.

Criteria for the standard of achievement likely to have bean shown by candidates awarded Grades A, C
and F are shown below.

A Grade A candidate should be able to:

® s Use positive, negative and fractional indices in both numerical and algebraic work. Interpret and
use fractional indices, both numerical and algebraic.
« Express any number 1o 1, 2, or 3 significant figures.
¢ Relate a percentage change to a multiplying factor and vice versa, e.g., multiplication by 1.03
results in a 3% increase.
» Obtain appropriate upper and lower bounds for solutions to simple problems given data fo a
specified acocuracy.
+ Solve problems involving solids including nets of solids. _
Relate scale factors to situations in both two and three dimensions. .
Calculate actual length, areas and volumes from scale models. Carry out calcutafions involving
the use of right-angled triangles as part of work in three dirmensions.
Add, subtract, multiply and divide algebraic fractions.
Manipulate algebraic equations - linear, simultaneous and quadratic.
Write down algebraic formulae and equations from a description of a sutuatxon
Fomm and solve double linear inequalities.
Recognise and interpret graphs of the functions f{x) = ax”", and g{x) = &*
Plot, recognise and interpret graphs of functions of the form f{x) = ax™ + bx + ¢
Draw the tangent, estimate and interpret gradients of a curve at a point.
Solve problems mvolvmg the sine formula, cosine formula and the use of the area formula for a
triangle A=% absinC
= Use the relationships between lengths of line segments, areas, surface area, vclume of similar
shapes or solids to solve problems.
= Construct and interpret histograms with unegual intervals.
« Calculate the probability of simple combined evenis, using addifion or muliiplication of
probabilities as appropriate.
» Recognise, describe and generalise in anebralc format patterns of non-linear sequences.
« Process data, discriminating between necessary and redundant information. Make quantitative
and qualitative deductions distance/time and speedfime graphs.
= Make clear, concise and accurate mathematical statements, demonstrating ease.ind confidence
<. inthe use of symbolic forms and accuracy in algebraic or arithmetic manipulation. "~
"= Give clear mathematical justifications for the conjectures made in problem solving.
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_ A Grade C candidate should be able to;

« Apply the four rules of number to positive and negative integers, and vulgar and decimal

fractions.

Use positive and negative indices in numerical work.

Calculate percentage change. . :

Perform calculations invelving several operations.

Use a caleulator fluently. Give a reasonable approximation to a calculation involving the four

rules,

Use and understand the standard form of a number.

Use area and volume units.

Find the volurme and surface area of a prism and a cylinder.

Use a scale diagram to sclve a two-dimensional problem.

Salve ratio and proportion problems.

Soive problems involving perimeters and areas of compound shapes bounded by line segments

andfor circular arcs.

Solve practical problems involving mass, volume and density.

Draw distance-time graphs.

Make quantitative and qualitative conclusion from distance-time graphs.

Manipulate algebraic fractions with denominators containing a single term (numerical or

algebraic).

Fotm simple algebraic expressions

Factorise two-term expressions and expressions of the form x* + bx + ¢.

Form and solve linear equations in practical situations.

Manipulate and solve fractional-equations and quadratic equations (a =1).

Calculate the length of the third side of a right-angled triangle.

Find the angle in a right-angled triangle, given two sides.

Calculate angles in geornetrical figures.

Recognise, and in simple cases formulate, rules for generating a pattern or sequence.

Solve simple simultaneous finear equaticns in two unknowns,

Form and solve simple linear inequalities

Represent regions in the plane determined by linear inequalities.

Identify and describe rotational symmetry in two dimensions.

Use angle properties and symmetry properties of a circla to calculate specified angles and/or

length of line segments.

« Use cosine, sine and tangent ratios in nght angled triangles when solving problems in two
dimensions (including bearings, angles of elevation and depression).

e Draw and or state loci of points in two dimensions.
Draw, recognise and descnbe transformations of shapes (translation, rotatlon refiection and
enlargerment), . -

Make, use and interprét scale drawings. . Tl

Find the magnitude of a vector.

Calculate the probability of single events.

Make and justify estimates of probability.

Understand that relative frequency apprummates to probabtlrty

Analyse a given situation, generate data, generalise the data and describe the situation using

mathematical symbols, words or diagrams.

Transform simple formulae.

Substitute numbers in more difficult formulae and evaluate the remaining term.

Use brackets and extract commeon factors from algebraic expressions.

Construct a pie-chart from simple data.

Plot and Interpret graphs, Including travel graphs, conversion graphs and graphs of linear and

simple quadratic functions.

A
& & s & 9@

.- v 0 @
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~ A Grade F candidate should be able to:

Perform the four rules on positive integers and decimal fractions (one operation only) using a
calculator where necessary. :

Convert a fraction to a decimal.

Calculate a simple percentage.

Use metric units of length, mass and capacity.
Understand the relationship between mm, em, m, km, g, and kg.

Continue a-straightforward number sequence,

Find the perimeter and area of a rectangle and other rectilinear shapes.
Draw a triangle given three sides.

Measure a given angle.

Substitute numbers in a simple formula and evaluate the remaining terms.
Solve simple linear equiations in one unknown,

Extract information from simple fimetabies.

Tabulate numerical data o find the frequency of given scores.
Draw a bar chart.

Plot given points.

Read travel graph.

Calculate the mean of & set of numbers.

Manipulate simple algebraic expressions.

Recognise and name plane shapes ad solids.

Recognise, describe and reflect plane shapes on a coordinate grid in fines parallel to the axes.
Translate plane shapes on a plane grid.

Identify and use reflectional symmetry in two dimensional shapes.

Represent, add and subtract vectors. Mulfiply column vectors by a scalar.

Read tables, graphs (including travel graphs) and diagrams,

21



_Appendix
4.7b Loci

A locus is the path traced out as an object moves according to a rule. Another way to
describe a locus is as the set of points which satisfy the rule. The points are all the different
positions of the object as it moves. The phural of locus is loci.

Locus of points a fixed distance from a fixed point

1. Mark'a point O on'a piecé of paper. Mark in points that are 2 cm from O. The
- mbre points you draw the clearer the-locus will become, '

b




Shape and space

T

~

o Appendix 2

The Jocus in this case is a circle with its centre at O and a radius of 2 cm.

. =1 a - e . U BT . .
T B O e N O B S TP S ST ML P2 O TR P Lo

Another way to say this is that an object moving at a constant (fixed} distance from a fixed
point will always follow a circular path.

Locus of points equidistant from two fixed points

The easiest way to draw the
locus of points which are an
equal distance from 2 fixed
points is by using a pair of
compasses. Set the compasses
and draw an arc from X and
an arc from Y so that the arcs
intersect. The point of
intersection is the same
distance from X and Y.
Change the radius of the
compasses and repeat the
operation to find more points
untilyou are sure ofthe shape
of the locus.

Thelocusin this case 1s the
line which cuts XY in half
and is at 90° to it. This line is
cilled the perpendicular
bisector.

Locus of points a fixed distance from a line

The distance betweena point and a line is defined as the shortest distance between them.
To find the distance of a point from a line you measure the distance af right angles to the line.
IfyouhavealinewithendpoinsX =~ =~~~ =-=--=-~-=-~-=~-~--
and Y, then where XY is a straight

line the locus will form two parallel X Y
lines, on each side of XY,

The ends of the line act like fixed
points. You have seen that the
locus of points at a fixed distance .
from a fixed point is a circle. So at X -
the ends the locus will form
semicircles around the points X
and Y.

=

Locus of points equidistant from two intersecting lines

To draw the locus of points equally.distant from two intersecting lines you can use a pair
of compasses.



4.7b Loci
“Appendix 2

B
Use your compasses to mark points on AB and CD which are equally distant from X. Then
draw intersecting arcs by putting the point of the compasses on each of these points in turn.
The points where the arcs intersect are the same distance from both lines. Repeat this
process until you have enough points to describe the locus.
This locus forms two lines perpendicular to each other which bisect (cut in half) each
of the angles between AB and CD.

Remember: The lucus of puints equidistant from two intersecting lines s the
bisectors of the angles berween the lnes

Locus of points whose total distance from two fixed points is
fixed

You can draw this locus using a pin board (or a thick newspaper on a flat surface), two
pins and a loop of string.

y
IAT

Put some paper gn the board and place the pins in the board at a distance apart which is
shorter than the loop. Now place your pencil in the loop and pull it tight. Keeping the
string tight, draw a line all the way around the two pms Try changing the distance
between the pins and repeating the process.

You can also draw this locus using a pair of compasses. First you need to calculate some
distances.

Distance fromA | s 5 4 3 2 1 1
DistancefromB| 3 1 2 3 4 5 53
Total 6 6 6 6 6 6 6
You can now set your compasses and plot the points
..{r":‘”d‘w‘;i:‘“.‘}{;"‘*._\ i
ST Y
4 ‘}
{ ,
“ . i ’
s - { .4 f*"f}’f'
-‘--":""'—-—-.4'—-———‘.':::——” H
.\ >

~of gnaviag soothat tie sum of its distances




. { The locus of a point
The locus of a point is the path which it describes as it moves.

Example N -

Draw a line AB of length 8 cm. .
Construct the locus of a point P which moves so that BAP = 90°.

Appendix 2

Construct the perpendicular at A. N ) 5
This line is the locus of P. } -

e

~~—
X

P is anywhere on this line

136 Geometry

These are the basic loci you will come across:
1. Given distance from a given point. Locus is a circle.
2. Given distance from a straight line. Locus is a parallel line.
3. Equidistant from two given points. Locus is the perpendicular
bisector of the line joining the two points.
/ 4, Equidistant from two intersecting lines. Locus is the angle bisector of
the two lines.

Exercise 14

1. Draw a lipe XY of length 10cm. Construct the locus of a point
which is equidistanat from X and Y.

2. Draw two lincs AB and AC of length 8 cm, where BAC is
approximately 70°. Construct the locus of a point which is
equidistant from the lines AB and AC.

3. Draw a circle, centre O, of radius 5cm and draw a radius OA. .
Construct the locus of a point P which moves so that QAP = 90°. ‘

" 4. Draw a line AB of length 10 cm and construct the circle with diameter
AB. Indicate the locus of a point P which moves so that APB = 90°,

5. (a) Describe in words the locus of M, the tip of the minute hand of
a clock as the time changes from 3 o’clock to 4 o'clock.
{b) Sketch the locus of H, the tip of the hour hand, as the time
changes from 3 o’clock to 4 o’clock.
(c} Describe the Jocus of the tip of the second hand as the tirme goes
from 3 o’clock to 4 o’clock.

6. lnspector Clouseau has put a radio transmitter on a suspect’s car, R
which is parked somewhere in Paris. From the strength of the
signals received at points R and P, Clouseau knows that the car is 50km
{(2) not more than 40km from R, and
(b) not more than 20km from P. ' 1

Make a scale drawing [1 cmm = 10 km] and show the possible
positions of the suspect’s car.

7. A treasure is buried in the rectangular garden shown. The treasure
is: () within 4m of A and (b) more than 3m from the line AD.
Draw a plan of the garden and shade the-points where the treasure
could be. 4m i

8. A poat is tied to one corner on the outside of a barn. ) . .
The diagram shows a plan view. ) - .

Sketch two plan views of the barn and show the locus of points .
where the goat can graze if
(a) the rope is 4m long,
{b) the rope is 7m long.




Appendix 3 The netball game

Netball is an international sport, played by two teams of seven players and based on
throwing and catching. Traditionally it is played by women but mixed and men's netball
is becoming increasingly popular.

The game is based on each team attempting to score as many goals as possible whilst, at
the same time, preventing the opposition from scoring. Goals are scored from within the
goal circle, by throwing the ball into an open ended net, attached to a 3.05 metre high

post.

The game consists of four quarters of 15 minutes each, with an interval of 3 minutes
between the first/second and third/fourth quarters and an interval of 5 minutes at half
time. Teams change end each quarter,

Each player has a designated area on court, determined by their playing position. A
player may catch the ball with one or both hands and must pass it or shoot for goal within
three seconds. Netball is a non-contact sport and no player is allowed to come into
personal contact with an opponent in a way that will interfere with the opponent's play,
either accidentally or deliberately.

In netball there are two teams of seven players. Each player has a
designated area on court, determined by their playing position.
These positions are;

OFFENSIVE DEFENSIVE
|  GoalShoot - GS || GoalKeeper- GK |
|  Goal Attack -GA ||  Goal Defence - GD |
|  Wing Attack- WA || Wing Defence - WD 1
[ Center -C ]r Center -C J

$NIW 6'0
T

30.5 melres -




The Ball

Appendix 3 The netball game

G0AL ATTACK

Centre and alfacking goal thirnds are aredrs GA can mave. Works and s,
with the GS, able to shoof for goal Works ciosely with WA 1o gain caplm
pass and et GS Cofomts GD (1 on 1) Shils required are being able
o use space wasely, communabng with WA shooting and rebounding.

BOAL SHOOY

Maowes Ir and arcund goal third & goa! circle. Main role 13 to shoot goals
and be gvalable in the goal cwels Communicates wilh GA

Dufergly GK (1 on 11, Shorl, sharp movements, shaoting snd rebound:ng
are reguired shifls.

WINE ATTACK

Abie 1o move in atiscking geal thisd and cemtes third (bud et 0 goal cichas ),
Kay delivereér of ball In shaoters - offen needed al centre pass

Ooferds WD {1 on 3} Shills meaded are quck dodgar, pasgmy, footwork,
vizran and sharp movaments & small sress

CENTER

Cart mowe aver the whale court, dut not the goal circles, Acts as a Hnk
piayer behwéen |he defence turd and the altacking thivg, Uses T oa T
daferce against opposing centre. Skills of passing. footwork snd vision,

WING DEFENCE

Woiks i {Me cantre and defence thirds. 1 on 1 delence aganst the Wh,
Can by used 38 an altacking plays: 6t the cenlre puss and through court lo
aftacking tranevarse line. Skills of 1 tn 1 defence in panticular,

GOAL BEFEMCE

Defend direct opponent GA with 1 an 1 defence in goad third & centre Third
Work with GK in goal clrele. Suppont Hoough couwt attack. Skilis of
anticipation, istercepiion, teboynding and 1 on 1 defence

GOAL KEEPER

Delend srea of goad thind and any ailecking player within i, especally GS.
Take lkrow-lns on goal jine sned halfl wiy up sidehnes o goal third.
Skelly of mnticipaltion. Imtescaption, 1abounding and 1 or 1 delence.

The ball used can be a Netball or an Association Football size 5, measuring between 690
mm and 710 mm in circumference and weighing between 400 grams and 450 grams. It
may be made of leather, rubber or similar material.

Scoring Ring
The inner radius of the scoring ring is 380 mm



